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RAILWAYS

(HO and OO Gauges)
By E. W. TWINING

(With a Foreword by F. ]. CAMM, Editor of Practical Wireless)
-

ERE Is a striking opportunity for all model
railway enthusiasts to obtain a compre-
hensive, lavishly illustrated standard work on the
subject at half the published price ! The author is
one of the best known model railway experts, and
his book deals with scales and dimensions, electric
traction motors, reversing gear, modelling proto-
types, motor mechanisms, carriages, waggons, third-
rail and two-rail systems, etc. It contains 126 specially
prepared drawings and photographs.

Send in the Order Form below at once.
Supplies of this book are strictly limited, so
hurry if you wish to take advantage of this

bargain offer,

This fully illustrated 5/- boolk is offered only to
readers of PRACTICAL WIRELESS at the

special price of 2,6

(Plus sixpence only for packing and posiage)

POST THIS ORDER FORM WITHOUT DELAY!

To The Book Publisher, George Newnes, Ltd., Tower House,
Southampton Street, Strand, London, W.C.2

Please send me INDOOR MODEL RAILWAYS at the special price of
26 plus éd. for postage and packing.

| enclose P.O. value 3s. No....ooo.ooevreeeviuniienennian,

T e E e ORI . P.W. 1.6.40.

Gecryge Newnes, Lid.
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ROUND THE WORLD OF WIRELESS

Coil Making

HERE is little doubt that one of the
branches of radio component con-
struction which offers the most intercst for
the home constructor is that of coil winding.
There are many different arrangements
which may be.adopted, and the various
.articles which we have published in the
past on the subject have
always created considerable
interest. Although nedium-
-and long-wave coils of the
unscreened or screened types
may be constructed and offer
_several interesting types of
design, the short-wave coils
are probably more interesting
owing to the fact that they
need only afew turns of wire,
and may hc made in 80 many
different styles. A few are
illustrated on our cover this
week, and in our Short-wave
Section we give some details
of one or two novel lines of
construction. As most short-
wave reccivers utilise plug-in
coils, it is a simple matter to
wind a new type of coil and
substitute it for one in use
and thercby ascertain the
differences in the coils. This ig
not so simple with medium- or
long-wave coils and thus tho
short - wave experimenter
undoubtedly finds coil-making
one of his stand-by sources of

hustle of the last few days of rchearsal,
when, as often happens, part of the work
of many days has to be altered at fever
heat in as many hours, in order to fit in
some other angle, discovered during the
actual work with the cast and orchestra.
But whether it be a recording or a live
transmission, * Gulliver’s Travels’’ should
prove most welcome to listeners. Many

—FOURPENCE A WEEK—

With much regret we announce an increase in the price of this
Journal to 4d. as from this issue.
cost of paper, which forms such an important part in our economics,
as well as rising costs in other directions, have made the step un-
avoidable if the service to readers is to be maintained. The
alternative of a reduction in the number of pages would have meant
both the sacrifice of several features for which the journal is valued
by its readers, and the loss of the services of our specialist writers
whose contributions form such an important part of our work.
prefer to maintoin our service and our features, knowing that our
readers would endorse our decision.
upon their loyalty and understanding in our difficulties.

We are doing our utmost to maintain during the war the high
standard which has attracted this loyal readership, and made
““ Practical Wireless ' the only weekly technical journal.
an important part to play in the National war effort in helping to
train men for the various radio branches of the Services, and we
are gratified to know that many thousands of our readers are now
placing their technical knowledge at the service of the country.

experiment.

Choral Half-hour

IR HUGH ROBERTON will bring the
Glasgow Orpheus Choir to a B.B.C.
studio on June st for a concert which will
be typical of this famous choir’s repertoire.
The programme will include the Scottish
Psalmi tune * Crimond,”’ arranged by the
conductor, *“ My love’s an arbutus,’”’ ar-
ranged by Stanford, and the famous
“ Hiawatha’s Farcwell,”” by Coleridge-
Taylor.

“ Gulliver’'s Travels”’

FTER having borne the strain of
producing the radio version of

‘* Pinnochio,”’ it must have been o great
relicf to Gordon Crier, B.B.C. producer,
when he discovered that the revival of
“ Gulliver’s Travels’’ on June 3rd would
be a recording of the original show broad-
cast last January. Of all radio tasks, none
can be more harassing than that of the
producer responsible for the adaptation of
film musicals, particularly of full-length
Disney of Fleischer creations. Preparations

continiic for many weeks, until* the fnal”

Editorial and Advertisement Offices :
“ Practical Wireless,”” George Newnes, Ltd.,
‘Tower House, Southampton Street, Strand,
w.C.2. 'Phone: Temple Bar 4363.
Telegrams : Newnes, Rand, London.
chisterefi at the G.P.O. as a newspaper and
for transmission by Canadian Magazine Post,

The Editor will be pleased to consider articles of a
ractieal natur~ suitable for publication ‘in

RACTICAL WIRELESS. Such articles should be
teritten on one side of the paper only, and should
contain the name and address of the sender. W hilst
the Editor does not hold himself responsible for
manureripls, every effort will be made to return |
them if a stamped and addressed envelope is
enclosed correspondence inlended for the
Fditor should be adidressed : The Editor, PRACTICAL
WIRELESS, George Newnes. Lid., Tower House,
Y Southampton Street, Strand, W.C.2.

Owing to the rapid progress in the design of
wireless apparatus and to our efforts to keep our
readers 1n touch with the latest developments, we give
no warranty that apparatus described Of* our
colimns i3 not the subjeet of letters patent.

Copyright in all drawings, photographs and
articles published fn PRACTIOAL WIRELESS 15
specifically reserved throughout the countries signa-
tory to the Berne Convention and the U.S.A.
Reproductions or imitalions of any of these are
therefore erpressly Jorbidden. PRACTICAL WIRK-
-t LESS incorporates * Amateur Wireless."
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The very heavy increase in the

We feel sure that we can rely

We have

THE EDITOR et

more listeners will now have had an
opportunity of seeing the film, since it has
been generally released, and they may like
to be reminded of its colour and comedy,
and to hear again the lovely musical score.

Film Festival

HEN the present scries of * Monday

Night at Eight ’ programmes fin-
ishes, Douglas Moodie will pro-
ducc-a series of revived serecn
successes with the general title
of *“ Film Festival.”’ Listeners
are to hear the new series
each Monday. The first will
be ‘ Alexander’s -Ragtime
Band’’ (a fortnight after
‘““Monday Night at ight’’
comes to an cnd), and others
will include **The Love
Parade,” “ Shall We Dance 2’
and * One Night of Love.”

In addition to revivals, it
is hoped to give listeners a
radio version of Shirley
Temple’s latest " film, *‘The
Blue Bird,” an adaptation of
Maurice Maeterlinek’s play.

Jutland

N_ the eve of the twenty-
fourth anniversary of the
Battle of Jutland, a feature
devised and arranged b
* Taffrail >’ (Captain Tapre
Dorling, D.S.0., R.N.), and
uced some years ago, is
* Taffrail
‘ compiled the feature, which
will be produced by John Cheafle,
from his own writings, official records
and from the works of Mr. Winston
Churchill, Sir Julian Corbett, H. W.
Fawcett, and G. W. W. Hooper, Com-
mander George Von Hase; who was first
Gunnery Officer of the Battle Cruiser
Derfflinger, Shane Leslie and Captain A. W.
Agar, V.C, D.S.0.,, R.N. The programme
is particularly dramatic because, despite the
fact that there are no scenes built up in
drama form, some really graphic effects are
obtained by straight quotations of signals
sent out both before and during the
greatest sea battle of the last war.

Joe Loss and His Band

O fewer than nine broadecasts of dance
music will be given by Joe Loss in
the week beginning May 26th. The Loss
band, which is one of the most popular on
the air, has been carrying out a successful
tour of the provinces and has broken
several house records. It is probably the
only touring dance band that goes on the
stage to play dance music pure and simple,
relying solely on musical appeal.

We
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INTERMITTENT FAULTS—1

~ June 1st, 1940

Why They Occur, and How to Locate Them. By ™“SERVICE"”

"*HE intermittent fault is one of the
most exasperating and can be one
of the most costly of all troubles to

which the modern radio receiver is heir.
The hours of time spent waiting for the
symptom to exhibit itself are equalled only
by the wearisome search for the elusive
source of the trouble. Many times it-seems
that the search is ended, only for it to be
found that a general movement of the chassis
has temporarily rectified the trouble, and
that the locality of the faumit is elsewhere
from that inspected.

Types of Faults

There are several types of intermittent
faults, which may be summarised as
follows :

Intermittent cessation of signals.
Intermittent drop in volume.
Intermittent distortion.
Intermittent instability.
Intermittent noise.

Despite the difference in the symptoms
the causes of the various troubles may
often be very similar. Although radio
receivers function in accordance with
electrical laws, most of the above troubles
have their origin in mechanical causes,
Long experience and analysis of service
engineers’ reports provide the following
list of typical examples of causes of
intermittent faults :

Broken connections “dey ™
soldered joints.
Intermittent earthing of H.F. screens,
valve shields, etc.
Oxydised tags or beneath
terminals.
Connections to the internal elements
‘of components faulty inside the
. component.
Breaks in the winding of transformers,
chokes, etec.

Any of the above can, of course, create a
complete breakdown of a receiver, but it
is the extent of the fault that determines
whether the failure will be permanent or
intermittent. For example, a break may
occur in the primary windings of an
output transformer, but if the wire has a
cotton or silk insulation, the latter may
keep the ends of the break together so that
no cessation of reproduction occurs. With
enamelled wires, wax impregnation ean also
canse this state of affairs. So long as no
external movement displaces the ends of
the wire, reception will be normal, but the
slightest change in the physical disposition
of the adjacent surfaces of the break will
provoke noise and intermittent reception ;
but a further movement can just as easily
bring the ends together again in their
original position so that reception is once
more normal.

and

wires

Vibration and Current Surges

It requires but the slightest vibration to
cauge such faults to occur—passing traffie
or a footfall on a carpeted floor. Loud
reproduction from theloudspeaker can also
cause the fault to appear, as can sudden
surges of current through thecoils. Because
of this, it is often very difficult to find the
seat of the trouble, as the slightest move-

ment of the chassis when carrying out

invéstigations will affect the fault and so
give rise to erratie results.
Where a fair amount of repair work is in

rogress, the investigationsinto intermittent

aults can waste a great deal of time—
time that cannot be charged to the job
without customer’s dissatisfaction, as many
gervice engineers will appreciate. After
all, the customer’s reaction can be.well
understood. When a bill for ' several
hours’ work is presented it is quite under-
standable for the customer to inquire as
to just what was wrong with his receiver,
and on being told that there was a
partially-broken lead inside an I.F. trans-
former he will probably think that he is
being grossly overcharged.

It is not fair that the service engineer
should cut his charges, but on the other
hand le doesn’t want any dissatisfied
clients. The solution is to reduce the time
spent on the job and not to leave other
more remunerative work while waiting for
the intermittent fault to appear. This
may be accomplished by employing a
monitoring device that can be connected
to the recciver undergoing a ‘‘ soak '’ test,
and which will give a warning when the
output ceases or falls below a pre-determined
level. This enables other work to be
carried out in the meantime so that
““ waiting time ” need not be charged to
the job.

The EM.I. Service jnlermillenl Fault Test Dc.vicc.

E.M.1. Fault Test Device

Such an instrument is the E.M.1. Service
Intermittent Fault Test Device which
enables .receivers with ‘‘onjoff’’ inter-
mittents to be soak-tested in silence. Nog
aerial is required, nor does the normal
service oscillator have to remain out of
commission to provide a signal input to
the receiver under test. It contains its
own alarm devicé which by audible and
visual means immediately proclaims the
fact that the receiver has failed or has
sustained a serious drop in volume of
output.

The instrument is divided into three
separate circuits to which three faulty
receivers can be connected.

The test signal originates in a multi-
vibrator eircuit which provides, by means
of harmonics, a signal frequency ranging

continuously and simultaneously from
600 cycles per second to 1.5 megacycles.
The output from the instrument. is normally
injected into the aerial circuit of the re-
ceiver, but may, if desired, be applied at
other points. The output from the receiver
which is being checked is fed back into the
Intermittent Fault, Test Device via an
attenuator from whence the signal is
presented to a valve and relay combination
which indicates by means of green and red
warning lamps, whether or not the receiver
is operating normally. A bellis also incor-
porated so that audible warning may be
given whenever the red light is showing,
but the bell may be cut out of circuit when
desired by means of a switch provided on the
control panel.

Three Testing Channels
The fact that the three channels in the
Intermittent Fault Test Device are in-
dependent of each other and due also to the
wide frequency band of the testing signal,
the channels may be used for three entirely
different purposes simultaneously. For
sexample, one channel may be used for a
battery model tuned to the medium-wave
band ; a second channel may be used to
provide a signal to an A.C. receiver which
exhibits inter-
mittent fading on
its short-wave
band, while the
g third channel may
3 be uged to provide
a signal for the
_ general repair of a

chassis.

This is very use:
¢ ful, as once the
i fault has shown
up, the circuit may
be checked in
section by con-
necting the H.F.
] input to various
== points. For ex-
d ample, the signal
may be applied
across the I.F.s,
thus eliminating
the H.F. oscillator
section of the
receiver, and then
to .the gram.
sockets, thus
eliminating the
LF. circuits; in
other words, the
connections may be moved stage by stage
throu.gh_out the receiver until the section
containing the fault is located. Naturally,
dunpg the progressive testing of the
receiver the attenuator setting will have
to be altered at each change of position to
allow for the difference in gain introduced

by the move. :

(To be continued.)

PRACTICAL WIRELESS
SERVICE MANUAL

By F. J. CAMM,

From all Booksellers 6/ net, or by post 6/7 direct
from the Pudlishers, George Newnes, Ltd. (Book Dept.),
thampton 8t., Strand, London, W.C.2.
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Ideas for Experimenters

Negative Feed-back Methods
Coil-winding - Positioning
Mounting :

EGATIVE feed-back has been very
much to the fore recently, but there
are apparently many readers who

have not yet tried it. There is seldom any
difficulty in modifying an existing set to
accommodate the system, and one very
simple method is to connect a .5-megohm
fixed resistor in series with a .1-mfd. fixed
condenser between the anode of the output
valve and the cathode of the valve which
precedes it. The values given are not very
critical, and in the absence of direct instrue-
tions in valve manufacturers’ literature it
may be found worth while to experiment
with one or two different condensers in
conjunction with a 1-megohm variable

resistor.

Variable Control _

The question of negative feed-back brings
to mind a suggestion made by a reader who
employed it in a quality amplifier. Hée used
a .1-mfd. condenser, but wired that in
series with both a 200,000-o0hm fixed resistor
and a .25-megohm variable resistor, the
end of this being connected to the anode,
as shown in Fig. 1. The variable component
allowed him to experiment to find the
degree of feed-back which produced the
best results. In addition, he used a 25 mfd.
electrolytic condenser which was brought
into circuit by means of an on-off switch
ganged with the variable resistor. Thus,
when the variable control is set to its
minimum position the switch contacts were
closed, with the result that the large
electrolytic had virtually the effect of short-
circuiting the feed-back supply. This
reader (Mr. O’Loughlin, of Oldham) assures
us that the arrangement has proved very
satisfactory. It is an idea that other
readers may wish to try.

Portable-set Aerials

Portable sets are very popular just now,
and there are probably many experimenters
who are working out designs for new ones.
When using a simple ** straight ” circuit, a
throw-out aerial is often almost essential
for good results, although a built-in frame is
more convenient. The best arrangement is
to fit a frame aerial in the set and make
provision for a throw-out one in addition ;
all that is needed is a couple of turns wound
round the frame and taken to aerial and
earth sockets. The earth socket should also

Temporary
’ tormer

<o p d
Al
ALK
Flattened
at corners

mounting
clip

Fig. 2—A compact frame acrial may be made by
.winding the wire on a temporary former anlt
then flattening the corners.

Simple Output Meter

be connected to the common negative, of
course.

Frame aerials present some difficulty
when the portable is to be of very compact
design, and a method employed by one
well-known set maker is worth trying. In

ly The Eperimentors

this case the aerialis made flat in the vertical
plane, and therefore it occupies a negligible
amount of space. The aerial may be wound
on a simple framework—the lid of a box will

l HT+
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25 : 25mp
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Ganged

Fig. 1.—A negative feed-back arrangement where

control  of feed-back is provided by a variable

resistor. - A ganged switch is used to cut oul the
negalive feed-back when desired.

serve—and the wire should then be liberally
treated with wax or shellac varnish. After
that has set, the supporting frame is removed
and the wire removed. The corners are then
bent over, as skown in Fig. 2. A frame of
this kind can be mounted in the carrying
case or on the receiver chassis by means of
four strips of wood or fibre placed across the
corners, as indicated in Fig. 2,

Supporting the Wire

The wire used should be d.c.c., so that the*
covering will absorb a certain amount of
the ““ dope.” A simplified method of making
a frame aerial of this kind, which we have
found convenient, is to place a strip of
thin paper round the former first, wind on
the wire, treat both papér and wire with
wax or shellac and then turn the edges of the
paper over the wire. The whole assembly
sets fairly stiff, so that the corners can be
bent with little fear of the turns coming
apart.

When makinyg a frame for medium waves
only wire of about 22 gauge may be used,
but a lighter gauge is required for the long-
wave winding. By following our suggestion,
however, it is possible to use 28-gauge
wire without the winding being too delicate
to handle. We favour the method of using
two separate windings and bringing each
into circuit by means of a change-over

e

Frame Aerials for Small Portables :

: Flexible Chassis

LT. for "All-dry” Valves-

wave-thange switch, the centre terminal of
which is connected to the tuning condenser
and to the grid of the first valve. Thisis a
popular method of wave-changing with
multi-range coils (and even with some two-
range tuners) and generally proves better
than placing the windings in series. As most
readers will remember, about 75ft. of wire
is required for a medium-wave frame and
about 220ft. for long waves.

Coil-winding

The above reference to coils and tuning
circuits brings to mind a question often put
to us by experimenters and constructors in
connection with the arrangement of coil
windings. They ask whether there is any
advantage or disadvantage in the two
alternative methods of placing the reaction
or aerial winding on a small former inside
the main one, or between the windings on a
single former. We¢ have never found any
difference, provided that the basic design is
correct. Im either case the essential is to
have suitable coupling between the wind-
ings. By making a few experiments it is
easy enough to find the best position of, say,
a reaction winding placed between medium-
and long-wave tuning windings. But there
may be some difficulty if a coupled aerial
winding were to be used in addition.

In that case it would generally prove

“better to place either the reaction or aerial

winding on a smaller-diameter former
which would be mounted inside the main
tube. This actually provides a very con-
venient method of finding the optimum
position since the inner former can be
moved up and down in order to vary the
relative coupling with the two tuned wind-
ings. After the best position has been
found, the inner former can be fixed, either
by wedging it by means of a couple of
rubber bands fitting round it or by passing
serews through both formers.

Simple Output Meter

An output meter is often' useful when

experimenting with a fairly powerful
amplifier or receiver, and one of simple
type which we recently fitted to an experi-
mental set might be of interest. We simply
made use of an old triode valve and a milli-
ammeter reading up to 2 mA, as shown in
Fig. 3. It will be seen that the grid and
anode of the valve were strapped together,
so that the valve acted as a half-wave
rectifier.
O —
L.S HT+

% e ®
ol
o

-

HT~
Fig. 3.—A simple output meter, for which an old
triode is used as rectifier.
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Further Notes on the Evolution and Progress of Music
by Our Music Critic,c, MAURICE REEVE

T is not surprising that the rise of
Christianity, coupled with the ever-
growing elaboration of its services, led

to an increase in the study of music, and
its possibilities. But side by side with this
went a narrowing of its character and
influence, and it is amongst the minstrels
of England, the troubadours of France
and the minnesingers of Germany that we
have to look to find the birth of modern
secular music, harmony and rhythm.
Whilst the English minstrel used chiefly
to play an instrument, his French com-
patriot would sing his melodies, and
compose verses to them as well. These
wandering and itinerant musicians gained
lasting fame, and many of their songs are
still extant. We know of them best,
perhaps, from such characters as the great
French poet and troubadour, Francois
Villon, born 1421, and the _fictitious but
historically accurate Jack Point, the
‘“ Wandering Minstrel,”’ in the Gilbert and
Sullivan opera, ‘ The Yeoman of the
Guard.”

The Canon

The fifteenth century saw striking
developments in music, due primarily to
the advance in counterpoint made by many
notable Dutch musicians. Many of these
men sang in the choir of St. Peter’s, Rome,
80, coupled with the purity of their style
of writing, we can conclude that the Roman
Catholic service exercised a great influence
on them as on music generally. A favourite
form, which has never lost its popularity,
was the canon, & Greek term meaning a
rule, a form of imitation where a melody
commenced by one voice is imitated by the
other voices at specified intervals. * Three
Blind Mice’” may readily occur to the
mind as a suitable, if somewhat frivolous,
example. Music was still purely vocal,
with the instruments performing the sole
function of acting as accompanists. The
favourite of these was the lute, but the
organ, which was first given pedals in
about 1450, is often mentioned. The
clavichord, the forerunner of the modern
pianoforte, and known then as monochord,
first saw the light of day. It is first
mentioned in 1405 as the instrument of
table shape, oblong, and of four to five
feet long, and about two in breadth.

We have arrived at the point when we
can, with reasonable accuracy, imagine
the world of music for the first time. It
was written in the modes already men-
tioned, or rather, those of them which met
with the approval of the Church. The type
of music was the single melodic line or
voice, which was of two varieties: the
‘“ authentic,”” which extended between two
keynotes—an octave—and touched both
extremes in its course ; and the ‘‘ plague,”’
which, though still of only one octave in
compass, cut across the keynote, which
fell somewhere in the middle of the tune.
For accompaniment there was the organ,
and choirs of men and boys. i

]

Schools of Composition

Schools of composition now began to
appear and develop, the first three being
English, Franco-Flemish and Italian. John
Dunstable was the founder of the English,
and is one of the most notable names in
musical history. Two of his pupils, Dufay
and Binchois, were leading lights in France
and the Netherlands, whilst Italian music
culminated in the great name of Palestrina.
English music owes much to Royal patron-
age, and both Henry the Eighth and
Elizabeth were musicians of eminence.
Queen Elizabeth’s influence, as was the
case in the many branches of the public
life which she patronised, cannot be
exaggerated. One of the many musicians,
whose employment at the Chapels Royal
gave them the security without which they
could not have worked on their subject,
was John Merbecke, who died in 1585,
many of whose settings, including the
Nicene Creed and Gloria in Excelsis, are
in wide use to-day. Thomas Tallis, 1520-
1583, and Willlam Byrd, 1538-1623,
were two others among many important
musicians of the great Queen’s rfign. But
the greatest name in music at this time
was Palestrina, 1525-1594. The music of
the Roman Church had fallen into such
bad repute that Palestrina was specially
commissioned by the Council of Trent,
in 1562, completely to reorganise it, and
to write new music for its services which
should be a pattern for future ages. To
what degree he‘succeeded is far beyond
the scope of this brief sketch.

Development of Counterpoint

An important influence in the develop-
ment of counterpoint, as of music generally,
was the rise of the madrigal, during this
same period and the early seventeenth
century. The word is variously attributed
to the Italian word madre—mother—
implying a piece of poetry addressed to the
Virgin Mary, and to the Spanish town of
the same name. Musically it is a work of a
light pastoral or amorous character, but
contrapuntal, i.e., with constant counter-
point, and intended to be sung by a chorus
of voices in three or more parts without the
aid of instruments. A phrase of music
begun in one part is quickly though freely
imitated in the other parts. Amongst many
excellent madrigalists, the greatest and,
indeed, one of the greatest names in
English music, was Orlando Gibbons,
1583-1625, whose anthem ° Hosanna to
the Son of David,”” and madrigal, * The
Silver Swan,’’ are immortal.

The clavichord was superseded by the
spinet, which was played with a ‘ jack”’
or quill. Many fine Italian specimens are
in the South Kensington Musecum. There
was also the Virginal-—-Queen Elizabeth’s
favourite instrument—the precursor of the
harpsichord. Whilst the clavichord was
capable of making e xpression, being respon-
sive to the performer’s  touch,” the spinet
and virginal were much louder, but totally
expressionless instruments. This century

.tance, and moving along to set rules.

is also renowned for the rise of orchestral

music, and the viol family of instruments

first comes imto use. Three celebrated

books of this period were the * Triumph.
of Oriana’’ (chief contributor Morley), a

celebrated collection of madrigals, the

so-called ‘‘Queen Elizabeth’s Virginal
Book ** (chief contributor Byrd), and the

** Parthenia,”” a collection of virginal music -
by Bull, Byrd and Gibbons.

Harmony

Harmony was gradually released from
the restriction of the old modes, though
the Dorian remained a favourite. When
the seventh was raised to form a leading
note we had our modern minor scale.
Musica Facta first gave rules for the intro-
duction of accidentals in the modes to
avoid tritones, and to form cadences. By
this means the Lydian, beginning on F,
and with a flat to the B, is the same as our
F major scale. From 1450 harmony made
rapid progress, passing notes and suspen-
sions being employed though the dominant
seventh did not yet receive modern treat-
ment.

-This very brief and rapid sketch of the
rise and development of music now arrives
at perhaps the most important and far-
reaching stage in its progress.- The com-
mencement of the seventeenth century saw
the definite establishment of our modern
major and minor scales, with their fixed
succession of notes, and their marvellous
and astonishing adaptability to emotional
and picturesque expression. This had
momentous consequences. The contra-
puntal design was to be eclipsed and
superseded by the monodic. Hitherto,
music had been written almost exclusively
in many parts or voices, all equal in impolli;
the search for a more suitable way of
setting words to music and the avoiding
of their almost complete subservience,
we may say that ‘““melody’’ was invented
—hence the term *‘‘monodic,”” or the
writing of one part, usually in the treble
and apart from the others, with the re-
mainder of the voices less important
musically, and subordinate to the melody.
We would call it melody with accompani-
ment.

Opera, Symphony and Song

Although counterpoint was to develop
into complexities, and to reach heights
never dreamed of at that time, and to
remain with us always, it was to become
interwoven with, and an integral part of,
harmony, and not the sole means of musical
thought and expression, as hitherto. This
revolution in music rendered possible
evérything that we have to-day. Opera,
symphony and song in their modern form
date from the time when the words both
of the church service, or of the wandering
minstrel and troubadour, were given a line
of music capable of adequately expressing
their spirit and meaning.
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Roll of Merit

HAVE received so many letters from
readers now in the Army, Navy,.or
Air Force—many, I am glad -to note,
serving as radio mechanics or operatives—
“that I feel the time has come to publish
each week a roll of merit. I therefore
_invite all of my readers on active service to
write to me giving their name and
their home address, and I shall then
publish an alphabetical list each week.
If you who read these notes are on active
service, please write to me giving these
particulars. It does not matter what
branch of the service you are 'in—the
Arxtillery, Aircraft Mechanie, Pilot, Radio
Operator, Seaman, Royal Army Medical
Corps, I shall publish your name if you
write to me. It is right that this journal
should set on record the fact that it has
helped in the National War Effort. I am
gratified to receive letters from readers who
pay high tribute to the service this journal
‘has rendered in helping them to obtain
posts in the Services. I hope to be able to
publish a column-of names each week. " °

That Wonderful Ray

OW that the war is in full swing—at the
moment of writingitis about ten days
old—what has happened to those marvel-
lous rays which were going to stop aircraft,
motor-cars and “tanks, and petrify the
human race ? What a powerful weapon
it would be if we could discover such a ray.
It would make war even more hideous,
even though it may be a little more merciful
than poison gas.. There is not the slightest
possibility, however, of such a ray ever
being discovered. The war has given, I
hope, the final quietus to the amiable cranks
who drool their time away dreaming of
death-rays.

Reserve all Technicians

IS war will not be won by masses of
men, but by masses of tanks and
aireraft. I therefore suggest tothe Govern-
ment that every technician whose services
can be utilised. in the manufacture of raw
material should be reserved. Wireless, of
course, comes under that heading. In the
last . war the military authorities had
supreme power over the population, and
could call whom they chose to the colours.
We had the fantastie situation of recruiting
officers—usually trained soldiers who would
have been more useful at the front instead
of doing a clerical job at home—visiting
munition factories and handing out calling-
up papers to all those whom they thought
were not doing skilled work. The result is
“well known. There was a shortage of
munitions. Some men were replaced by
women, and the Government at the time
was so.ignorant of technical matters that
they thought that women could ilumediatel y
perform skilled work. They produced more
scrap in a week than the average workman
in the whole of his carecer. Lloyd George
became Minister of Munitions, and fetched
the skilled meg back from the front. From
that moment we began to win the war.
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By Thermion

We are making the .same mistake in the
present war. I suggest that the military
should have no power over those engaged
in factories employed in the manufacture
of armaments. Many thousands of skilled
wireless technicians have been called.to
the colours, and we have the anomaly of
frequent appeals for those with wireless
knowledge when such men are already in
the Army as privates.

There must be some straight and clear
thinking during the present war. Man
power must be used to the best advantage.
An engineer best serves his country at' his
post and not shouldering a rifle. A
thousand tanks are worth more than a
hundred thousand men. Wireless com-
munication is a most important part of
modern warfare. Let us keep our tech-
nicians where they are performing work in
the best national interests.

Price Control of Radio Sets

.S from June 10th, wireless sets, radio
gramophones and gramophones, and
accessories and component parts for them,
as well as gramophone records, will be price
controlled under the Prices of Goods Act.
This means that it will be illegal to sell
these at higher prices than prevailed on
August 21st last year, plus any justifiable
war-time increase.

This may cause certain set manufac-
turers to revise their prices. Let us compare
one or two of them. Last July a certain
receiver was placed on the market at 19
guineas. It is now £27 6s., an increase
of 7 guineas. Another launched at the
same time at £29 8s. now costs £35 14s.,
an increase of 6 guineas. Can these increases
be justified ?

The Club Movement Expands

OBSERVE with pleasure that the clab
moverment continues to expand, in spite

of the war. A number of new clubs have
been formed, and many of them seem
to be healthy. "I have also noted with
some apprehension the formation of a
number of so-called correspondence clubs.
Many of them are founded by individuals
who appoint themselves more or less as
proprietors of the club. The officers are
not elected by vote. They do not hold
annual general meetings. They do not
produce balance shects., They are not run

on democratie lines. 1t is always impossible
to find out the position of such clubs.
As every member of a club is individually
and severally responsible for its financial
position, which means that any member
could, be sued for a liability, it is somewhat
surprising that such clubs have any members
at all. They are usually run for profit, and
as such should be avoided like the plague.
A properly run club would have its officers
elected annually. It should hold regular]y
weekly or monthly meetings. It should
Jhave independant auditors, anditshould not
be run for profit. Beware of the club which
has a self-appointed proprietor. You can-
not be unaware of theé personal investiga-
tion which I conducted into the affairs.of
a certain club not so long ago. This club
had a high-sounding title which might lead
the unsuspecting to believe. that it was a
national organisation. Its benefits were of
the airy, character—free technical advice.
list of correspondents, ete. Usually such
clubs have something to sell, and also
usually at a fabulous price. Consult me
before you join any such club and part
with your shekels.

Stamped Envelope, Please

ILL -readers please note that it is
essential for them to enclose 2
stamped addressed envelope when a postal
reply is desired. It is also essential to
enclose the query compon cut from the
current issue. We cannot answer questions
sent in by non-readers, nor can we reply
by post to those who do not send a stamped
addressed envelope. The increase in
postage rates makes it imperative for us to
enforce this rule.

Pool of Pilots and Air Crews

WITH the object of providing persoanel
. for the further expansion of the
R.AF.,, a pool of volunteers is rapidly
being formed. All elegible young men now
have an opportunity of serving their
country in the air.

Arrangements have been made to speed
up the work of the Selection and Medical
Boards, and so to secure a large reserve of
R.A.T. personnel. Applications will now
be considered from men between the ages of
18 and 28 for training as pilots, and from
men between 18 and 32 for training as
observers, wireless operators and air-gun-
ners.

All men between these ages, who are
medically fit and.have received schooling
up to the age of 16 are eligible, so long as
they have mot yet atlested in ome of the other
Services.

Applications ghould be made in the first
instance to the nearest recruiting centre.
Suitable candidates will be interviewed and
medically examined as soon as possible, and,
if approved, be attested. They will then
be in the reserve pool of the R.A.F. and
be assessed for training in one of the threc
branches of air-crew duties.

Men who apply are advised not to relin-
quish their civil employment until they are
actually called up for training.

-,
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RANGE AND REALISM

Why a Good Frequency Response is Essential for “Quality " Reproduction
and to Preserve Instrumental Characteristics

OOMP: Zoomp! Zoomp'! goes the
double.string bass. Zing! Zing!
goes the cymbal. These are two

items which are to be heard in practically
any dance band, but which are hardly ever
heard on the majority of broadcast receivers.
You might say that you can hear the cymbal
on your set, or perhaps the string bass, but
whilst admitting that this may be true, do
you hear them in their correct proportion
compared with the remainder of the
instruments ? Look at Fig. 1. This is a
chart which shows the range of frequencies
produced by the majority of average musical
mstruments and voices. It will be seen that
it is fairly extensive, but it gives only half
the story. We do not wish to give any facts
which will bore our readers, but there are
certain things which must be explained if
you are to understand the problem which is
placed before your loudspeaker when you
set it the task of reproducing the transmis-
sion which is received by your aerial.

FREQYENCY

from the original vibration—or fundamental
—which are responsible for the tone of the
instrument, or what is known in technical
language as the ** timbve.”” The harmonics
mnay extend as far in the audible frequency
range as 20,000 per second, but—here is
our first snag—the broadecasting stations of
Europe are normally permitted to work
with a separation of only 9,000 cycles. Our
receiver must,- therefore, to avoid inter-
ference between stations, be arranged with a
circuit which will cut oft at 9,000 cycles,
and consequently no harmonics above this
will be heard. What diffecrence this can
make may easily be -demonstrated by
carrying out the following test on your own
receiver. .
High-note Loss
With the average receiver all that is
necessary to observe the effect of high-note
loss i8 to turn up reaction to the limit before
oscillation is reached. The quality of
music suffers, but what
8 is more noticeable is

Q Q b
e3e322e8383 83 8888 8 80 that specch becomes
i - “woolly”; a violin
Aancfonte — ;— sounds more like a ’cello,
OYan ——— - - and similarly other in-
Tuba — 4 -+ struments begin to lose
Harp =— — - 1~ their identity. A special
f’;"’mﬂ""’"“ T | tecord was once repro-
P AP iy 6, B Suad $o e RSO
= i 1 i during a talk in which
R e I\ a violin, piano, and
) b euphonium played the
e Ay i same note, a_nd the
L Aot higher frequencies were
Clarinet —= t— 4 11— eliminated step by step
A uptila point was reached
Rnon(tbce) whére there was no
Vool ——— distinction between the
Corpet = =1 1 three instruments. So
Hokin, —— —— much, then, for the
g”"f"".’.'_:‘. = O S higher frequencies.
ﬂ?"’m’“_‘l 4 When we come to the
&; -2 lower notes there is not
Ak the same need for
idealism, but the rhythm
K. section in dqr]:oe l‘g.ﬁds
S . .. x contains the lafger
th.. |.—The ranges of different musical instruments and v!‘)ICCS e B,
Fundamentals and Harmonics double-string bass, tympani, etc. The

This looks a rather formidable heading
for a paragraph, but actually there is
nothing at all frightening in it, The
central note on a piano.keyboard is known
as middle C, Thisis a note which vibrates at
a frequency of 256 per second. If, however,
this same note is played by the violin it
vibrates at the same frequency, yet thereiga
distinct difference, and it is easily possible
to distinguish between the two instruments.
Why is this ? The note has the same period
of vibration, and a string forms the note,
why then should there be a difference ?
The answer lies in the word ‘‘ harmonics.”
When the middle C of the piano is struck the
string emits, in addition to its standard note
{known as the fundamental), multiples of
this frequency which you can imagine as
octaves. That is to say, the real note is
produced by the frequency of 256 cycles,

but there is also a vibration of double this, -

or 512 cycles, 768 cycles, and so on, right
up the scale. These multiples are termed
‘“ harmonics,”’ and it is these, as distinct

“depth’’ of a band is completely lost
by failure to obtain these ipstruments
with their c¢orreet balance. nHszwe you
any old gramophone records? These
were very 5eﬁcient in the low notes, and
you should tfy to obtain one and héar
it on a modern gramophone. Music spunds
terribly thin and lacking in life, simply

LS

because there is no response below about
200 cycles. If you can get one of these old
_records—preferably of a military band—
and then when you have heard the effect of
this, cut down the top-note response on
your receiver by the reaction method, the

[ 52 S0 -000f to
choke -007
- Mtd,

Anode load
resistsnce
S

-

extremes you obtain should be enough to
convince you that to obtain realism it is
essential that the lowest and the highest
frequencies must be reproduced, and the
following notes show the principal causes
of lack of both of these and how the failing
may be corrected or compensated for.

Fig. 4.—An arrangement

for producing resonance

at the higher musical
frequencies.

Getting Bass ;

It is almost safe to say that, so far as the
low notes are concerned, we may ignore
our H.F. and detector stages and coneen-
trate on the L.F. and output side of cur
receiver. We will start at the loudspeaker,
as this is the weakest-link in the chain.
Obviously, if we are anxious to reproduce
the lowest frequency transmitted by the
B.B.C. we must use a moving-coil loud-
speaker with a correctly designed valve.
It is hopeless to expect to reproduce a
thirty-cycle organ note, for instance, on a
moving-iron loudspeaker; and therefore,
a good moving-coil speaker and an efficient
baffle are thé starting-off point. The
output valve should not be a pentode, if
you are searching for idealism. Two super-
power valves (each with an impedance not
higher than 3,000 ohms) arranged in push-
pull, with a correctly matched output
transformer, will deal with the largest of

(Continued on page 245.)

Fig. 2 (Lefl).—
Circuil diagram for HE
a standard push- P

pull ouiput stage.

Fig. 3 (Right).—
An efficient H.F.

filter arrangement.
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Some Novel Methods of Coil Construction, and
Methods of Use.
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HOME-MADE

SHORT-WAVE COILS

By W. J. DELANEY

LTHOUGH many constructors make
their own short-wave apparatus,
many do so with purchased or

commercial components. It is quite true
that the tuning condensers should be
reliable short-wave components, but the
coils offer a very interesting field for
experiment and may be constructed on so

Fig. 1.—A very simple form of self-supporting
coil for short-wave working.

many different lines that they offer one of
the most interesting sections of construc-
tional work. There are more variations
in short-wave circuits than are met with in
ordinary broadcast circuits and thus, apart
from the methods of making up short-wave
coils, there are additional means provided
for test purposes. For wavelengths up to
100 metres it is possible to use bare wire,
and this in itself affords an opportunity for
connection or tapping at various places on
the coil; the smaller coils, owing to the
fact that the adjacent turns may be
spaced, providing even further scope for
novel schemes. In the simplest arrange-
ment the coil will consist merely of a few
turns of wire mounted in some way with a
plug-in connector so that wavelengths
may be changed. In addition to this,
however, there may be a further two
windings needed—one for aerial coupling
and one for reaction, and it is in the
disposition of these that the individual can
find much of interest.

Single Coils

Dealing first with the simplest type of
olrcuit which will be used for wavelengths
up to about 50 metres, wire of fairly heavy
gauge may be used, and may be made
self-supporting. The usual method of
winding such a coil is to obtain some fairly
large diameter former of solid type, say a
oylinder about 2in. to 2}in. in diameter,
and to wind the wire round this with 'all
turns touching, maintaining tension on the
wire whilst it is wound. When the appro-
priate number of turns has been wound the
wire is cut off and released, when it will

spring open to a slightly larger diameter,
and the turns will automatically separate
themselves. Such a coil is ideal as there is
no solid material in its construction to
introduce losses, and the only point is that
the coil will be rather fragile and must be
mounted in such a way that the turns
cannot move, as such movement would
alter the inductance of the coil and reliable
tuning could not be effected. The simplest
way of locking the turns is shown in Fig. 1.
Here matchsticks or thin strips of ebonite
are slipped over or under the turns, and
bound in position with stout thread. If
you have suitable material available, a
better idea is to slip strips of celluloid
across the winding and anchor these to
the wire with some amyl acetate or similar
type of adhesive—a collodion paint, for
instance.

A Better Scheme

A much more robust coil may be wound,
especially for slightly higher wavelengths
where a spaced coil is not needed, by using
as a former one of the six-sided glass

Fig, 3.—Tapping points may be "obtained by

means of crocodile clips.

\/
%

—

Fig. 4.—Two different forms of reaction,

) —=2
obtainable by means of clips, . 7

pickle bottles. Strips of celluloid are cut
and attached by their ends to the sides of
the glass bottle. The wire is then wound
on top of the strips, round the bottle, in
the manner which the final coil will take—
that is, with the required spacing between
turns. When completed the ends are fixed
in some temporary manner so that the
coil cannot come out of position, and the
collodion paint or other material is put on
across the turns, making certain that it
gets down to the celluloid. When
thoroughly dry the coil may be removed
by slipping a razor blade under the ends
of the celluloid where it was attached to

‘the bottle and then sliding off the coil.

A cheaper way of making the same type
of coil—provided that you have sufficient
spare bottles available—is to use the
adhesive parcel strip instead of celluloid,
attaching this to the bottle and wrapping
the coil on the sticky side after this has
been moistened. When dry the bottle may
be broken and the coil will remain intact.

Coil Mounts :

The finished c¢oil may be mounted on a
small block of ebonite or ceramic material
and a similar attachment mounted on the

= S -
Fig. 2—Here a solid former is used for the
preliminary  coil winding. It is afterwards
removed..

baseboard or chassis. In the simplest
scheme the aerial and earth connections
may be effected by means of tapping clips,
and this will enable a single coil to be
wound without tapping points or joints.
The complete coil will consist of the grid
plus reaction windings, and the aerial will
be tapped at one point and the earth at

Fig. 5.—How to arrange for plugging in the coil.

another as shown in Fig. 3. This scheme
permits of two types of cireuit, the standard
Reinartz reaction scheme or ordinary
capacity reaction control, Fig. 4 indicating
the two methods. Where a separate
reaction or aerial coil is needed the same
coil construction methods may be followed,
using a separate mount for each coil unit.
In this case it will be worth while making the
aerial and reactien coil-holders adjustable
so that the actual coupling between the

(Continued on next page)
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coils may be modified. This is in addition
to the reaction condenser control. It will
be found that with very tight rcaction
coupling. adjustment of reaction will shift
the tuning point, or pulling may take place
as either reaction or tuning is adjusted.
In the best position, ho\\evel the reaction
control will be entirely mdependent of the
tuning control. Similarly, the position of
the acrial coil will affect selectivity and
signal strength. and a position must be
found where the desired compromise is
effected. Thus a swinging adjustment will
permit the setting to be made for each
band or each individual tuning setting as
desired.

The older form of movement resulted in
the coil being swung away from the grid
coil. This requires a fair amount of space
as the effects are not so marked, and con-
siderable movement has to be made in
order to achieve the desired result. If,
however, the coil is moved at an angle
relative to the fixed coil, as shown in
Fig. 6, a small movement will result in a
fairly considerable modifieation of coupling,
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and thus not so mueh room is needed. The
adjustments obviously have to be made
more carefully with this type of coupling.

Switching

Where ‘it is desired to make a coil to
cover a band of wavelengths it may be
necessary to introduce wavechange switch-
ing. This is not simple in the casc of

Fig 6

or aerial coupling.

.—Two different methods of varying a coil for reaction
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short-wave apparatus, owing to the losses
introduced by the switches. However, it
may be carried out simply and without
much loss, by again adopting the eclip
connection scheme and short-circuiting the
unwanted part of the coil, making this on
the earth side. The additional capacity to
earth may affect results, but this will
depend upon the wavelength in use, the
effect being more marked
at the lower wavelengths
(high frequencies). If de-
sired tapping clips may be
provided as suggested, and
brought to sockets on a
4 Dpanel. By previous set~
tings of the clips to cover
definite bands, a separate
earthmgplugmavbea\ ail-
able on the panel, and
selection of the appropri-
ate band thus made with-
out opening the receiver.
This permits a.cabinet to
be used, and dust to be
kept out of the short-wave
set—and thus one form of
trouble is a.nt.omatma]h
removed.
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Not So Good

WE hope this is not going to become a

habit, but members will remember
that we opened our columns in the issue
of last week with disappointing news
coneerning ,the cancellation of QSL
activitice. This week, we have a word to
say concerning the iesponse to the pro-
posed DX contest, Perhaps we are
speaking a little too early, let’s hope we
are, but at the time of writing; the response
of members to the nuggestxon that such a
contest should be held is most disappointing.
Had the idea been put forward without
any consideration of members’ require-
ments, sueh- an unsatisfactory response
might have been expected, but bearing in
mind that we werc only endeavouring to
satisfy the many requests for some such
activity, the disappointment becomes rather
more acute.

Before the idea appeared in these
columns, we had such a vast number of
Jetters from members asking for a contest
that we gave the matter our careful
consideration and formulated a plan of
operation. In spite of all this, it would now
geem, however, that those Ill(‘lllb(‘l“! whose
requests we have endeavoured to meet are
no ]onger interested ; therefore, unless a
marked increase in the mamber of those
willing to support the idea is apparent
within the next day or two, we shall have
no alternative but to drop the scheme.

We feel sure that all those genuine
enthusiasts will feel much the same as we
do about the lack of response, and we can
only hope that some good will come of it
in the form of greater active support from
all members.

What We Like to Hear

NE very definite way of keeping the
activities of the club up to concert
pitch is by the method we have so often
advocated before, namely, the contacting

of all members in' individual areas, and
their getting together so that they can
undertake both practical and- theoretical
work of an interesting nature. In this
direction we are quite prepared to do all
we can to help those members'in any one
town to meet each other, and come to some
mutual arrangement regarding, =ay, a
fortnightly or monthly meéting. Such an
idea, if properly developed, would add
considerably to the general interest, and
would eventually form the basis for inter-
town or inter-county contests. One district
is apparently fully alive to the possibilities
of this, and we quote an extract from a
letter from member 6311, to show what we
mean.

‘“ Since sending my last communication
I have met several radio enthusiasts, es-
pecially short-wave listeners, in my district,
so we have been able to have guite a
conference, and at last I have been able to
persuade them to form a local radio club.
As none of these S.W.L.s were members
of the B.LD.L.C., I thought it would be
better if they all joined, so that we should
form, so to speak, one family with a com-
mon interest. When the club is formed,
I will contact you again, and let you
know of its activities, and also the results
of smeh experiments we may undertake.
I am sure there are other S.W. enthusiasts
in the district, and I should like to get in
touch with them, as the more we can get
in the club. the better.”

We would add that the member lives at
8, Hadley Road, Ketley, Wellington,
Salop.

The First 500

E are very pleased indeed to receive a
most interesting letter from member

462, and we hope that it will be the fore-
runner of many similar letters from those
members who helped to form the first 500
of the club. The member concerned is

in the Services, and as he mentions, there
must be a vast number of other members
now in umform therefore, if they care to
communicate w1th us we shall be “only too
pleased to hear from them. Member 462
goes on to say : ““I am one of the first 500
of the B.L.D.L.C., my number being 462.
I joined when the Club first started, in
fact, it was'14.3,36, when I'was stationed
at Londonderry T have a letter signed by
the Secretary” conferring the A.E.L., and
as regards .the hew certificate that is now
issued (the A'C.R.), what does_ope have to
do? Although I have not seqt away for
lQbL cards I still have a 'comprehensive
oﬂ

“Now, as regards the DX Contest,

I have a few remarks to make. What
about our Service members ? They have
not long for listening, and the zone yon
mention, Australasia, well, we don’t have
time to listen for statxons in, that area.

Supposing, for’ example, we are only able
to listen ffom 7 until 10 p.m., we don’t
stand much chance, but stijl, T w111 give the
contest ‘all the support I cun, should I
still be in England at that bihe. , Something
that I am not sure about, and I suppose
other mernbers of the C.W. listening class
are the same, is do C.W. stations count ?
If a suggestion would not be out of place
I suggest that the listening periods are
from -20.00 hours to 22.00 hours from
Monday, to- Friday - evenings, and then
from say, 15.00 hours to 21.30 hours on
Saturdays, ‘and almost unlimited time on
Sundays.- -, Restrict thé bands to 13, 16,
19, 25, 31, -and 49 metres, and if amateurs
are bemg mcluded in the contest, a veri.'
must accompany the entry of that station.’
For myself, I listen only on.10, 20, 40, and
80 metres, and purely C.W. 1'do this to
keep my band in so that when peace comes,’
and we arc allowed to experiment with
TXs again, I shall be able to get my
transmitting licence, and go .on the air.
The outbreak of the war just stopped me
from taking my full ticket.

“I find that receivers can 'be most
interesting to make and pull apart, circuits
to be tested and ‘hunches’ tried, with
varying success, or failure, as-the case may
be. I find that a 1-v-1 gives splendid
results,.in fact, a hot 0-v-0 using an H.F.
pentode, gives wonderful Iesults when
used with a good aenal Pe



June Isf, 1940

PRACTICAL WIRELESS

237

Protective Mounting for Pilot Bulbs

HEN miounting pilot,. bulbs and
iridicator lamps on a metal panel,
instead of buying special fittings I devised

the following method. A :%in. hole is

drilled in fhe panel to take the bulb.
Then a small rubber tyre—as used on

SRR AL RN R

| Bskelite
bulb holger

A novel method of mountmg pt[ol bulbs
on a panel

RN

small toy cars—is put on the cap of the
bulb and pushed right up to the glass.
Then the bulb is put through the hole,
and another rubber tyre put on the back.
The bulb is then screwed into an ordinary
M.E.S. holder. A little french chalk or
talcum powder will assist this operation,
because the tyres are slightly compressed
when screwed up. Sometimes it will be
found necessary to omit the second rubber
tyre if there is not room on the stem of the
bulb.—P. A. SaEArs (W. Horsham).

Quick Temporary -Connections

DESIROUS of having a means of

making quick temporary connections,
I devised the scheme illustrated in the
accompanying sketches.

I obtained a length of curtain expanding
wire from a popular store; this has an
interior holc of small diameter which just
holds the ordinary connecting wire.

Screw Nole

% Square wood

Curtain expanding
wire lengths
A method of makmg quick lemporary
conneclions.
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THAT DODGE OF YOURS!

Every Reader of “ PRACTICAL WIRE-
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which would interest other readers. Why
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best hint submitted, and for every other item
published on this page we will pay half-a-
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I cut this wire into }in. lengths, and
putting three, four and five pieces together,
found the outside diameters. I then
bored holes with these above diameters
into 10in. lengths of jin. squared wood.
Placing in the bored holes the pieces of
cut wire, I wedged the centre of each group
with a brass nail. Screw holes each end
make it easy to fit to any baseboard, ete.,
and temporary connections can be made
at speed by pushing the ends of connecting
wires in the appropriate group of spring

ends. A slight kink in the connecting wire
makes a tighter fit..—A. L. BaNKs
(Sanderstead).

Improved Bandspreading
N inconvenience commonly occurring
in short-wave tuning is the fact that
a bandspread suitable for 180° tuning of the
lower frequency bands is much too large

P
— 3-30 mmtd
P rtuner
LB
e ol 1
25mmtg.
\ P pandspread

Band setter

Front
panel

9

180° Coverage Bangspresd

An improved bandspreading arrangement.

for tuning in the higher frequency bands.
This can he overcome by fitting a small
trimmer of low minimum eapacity such
as a 3-30 mmfd. in series with a 25 mmfd.
bandspread. The trimmer, or better still
another tuning condenser, should be
accessible for zilteration. When tuning to
the high-frequency bands the trimmer is
opened, thus making the bandspread into

a smaller-capacity condenser. When on
the higher frequency the trimmer should
be closed until the desired capacity for
180° coverage of a band is found. The
diagram and the formula will help in
making modifications. To find the range
of the bandspreadmrr arrangement, set the
trimmer and calculate with the bandspread
at maximum and minimum.

1
a1 1
¢t
Where C is the total capacity of the band-
spreading arrangement and C, and C; as in

diagram.—P._ Zeid (Boscombe).
Grips for Screwed Rods

O doubt many readers have at some
time wished to hold screwed rod or

Jong bolts in a vice without damaging the
thread. With the aid of the grip illustrated,
this may easily be done. Obtain nuts of
various sizes—6BA, 4BA, etc.—and make

Hexagonal nut

An effective clamp for holding screwed rods
in a vice.

a cut with a saw as shown in the sketch.
The rod is screwed into the nut, and the
nut held in the vice as indicated. Slight
pressure holds the rod in a positive grip,
and does not damage the thread. In this
position any required operations can be
carried out on the rod. Should the nut
grip the rod too tightly to be removed
when the vice is released, a screwdriver
blade inserted in the saweut will loosen it.—
W. Howarp (Stafford).

A Simple Lead-in Device
WAS recently asked to install an aerial
and earth system for a friend, but on’
arrival at the house was told that on no
account would the owner consent to holes
being drilled in the windows or walls.
An outside aerial could be erected, but the
problem was how to get the lead-in to the
receiver without leaving a window always
slightly open and without drilling holes.
The arrangement finally used is as follows.
Two strips of fibre, lin. wide by 18ins. long,
were obtained, together with a strip of
copper (18-gauge), half an inch wide.
This was placed centrally on one piece of
fibre and a hole drilled 6ins. from each end.
The other piece of fibre was similarly drilled,
and the three pieces were then riveted
together, the copper strip being in the
centre. The ends of the strip were then
tinned and the leads attached.—W.

WincrovE (High Wycombe).
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What 1s Polarisation ?

n' Interesting Explanation of an' Important Characteristic of

Ele,ctro-magnehc Waves.

HEN reading articles or listening to
discussions dealing with the pro-
pagation of electro-magnetic

waves into space and their reception by
aerial systems, it is often found that the
expression “ polarisation’ isused. Although
on the medium and long waves polarisation
is not important, with carrier waves of high-
frequency, such as are encountered in the
short- ultra-short- and micro-wave regions,
different conditions exist. Much of the
failure to secure a satisfactory transfer of
energy from point to point can be attri-
buted to an inability to understand what
is involved by the polarisation of an
electro-magnetic wave.

Two Fields

Now, if it were possible to transfer tHe
energy from a transmitting aerial by a
true wave in the ether it would be a dis-
turbance which would be found to travel
outwards at a constant speed and whic
"would rétain the wave shape of the original
disturbance (remember the usual analogy
of a stone thrown in a pond to produce
the ripple or waves which progressed from
the point where the stone struck the
surface in ever-increasing circles). Now
the radiated radio wave has electric and
magnetic fields at right angles to each
other and although they are in space
quadrature they rise or fall in amplitude
in unison, that is to say they are in phase
in so far as the time factor is concerned,
“Since these two effects are mutually depend-
ent upon one another, their influence
upon any aerial can be determined by
considering each sepamtely if that course is
found desirable. It is generally a matter of
convenience as to which course is adopted,
but what must be remembered is that there
is a certain similarity between light waves
and these electro-magnetic waves.

An ordinary light source produces light
waves which are vibrating in all directions
and these are then said to be non-polarised.
Depending upon the physical shape and
position of a wireless aerial, however, the
electro-magnetic waves produced have a
varying electrio strain in one direction and
a varying magnetic induction in a direction
at right angles.. It is these waves which
are said to be polarised (just as we can polar-
ise licht waves under certain special condi-
tions of ‘generation), and if the earth’s
surface is regarded as the datum line the
accepted direction of polarisation is that
provided by the electric component.

Examples

To see how this fact becomes effective
in practice let us regard a simple vertical
aerial such as a dipole, which is erected as
far as possible in free space and whose
length physically is slightly less than half
the wavelength of the carrier wave it is
desired to radiate. The curves of current
and voltage shown for such an aerial in last
week’s issue show that the voltage varies
between maximum and minimum at the
extremities. There is therefore an electric
strain vertically, and the varying electric
field prodneced functions in a vertical
direction, so that according to our accepted
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definition we have here a vertically polarised
electro-magnetic radiation.

This was the scheme resorted to by the
B.B.C. when the first high-definition service
was inaugurated from Alexandra Palace. At
the top of a very high lattice mast two
separate and distinct aerial arrays were
mounted as shown in Fig. 1. Eight radial
arms held these arrays so that a uniform

VISION AERLL ARRAY

FEEDER TUNING DEYICE
INSIDE MAST

SOUND AERIAL ARRAY

Fig. 1.—How the

television dipole

aerial systems were
arranged.

radiation of vertically polarised signals
could be obtained. The vision aerials were
at the summit of the mast, being designed
physically and electrically to suit the
chosen carrier frequency of 45 megacycles
(6.67 metres), while the sound aerials
below were made to resonate to another
carrier frequency of 41.5 megacycles (7.23
metres).

In order to obtain the maximum radia-
tion characteristics possible each dipole

radiator had separate elements, while spaced __|

a quarter of a wavelength behind was
placed a reflector. This is shown clea.rly
in Fig. 2, which is an enlarged view of the
vertxcal ‘elements as supported between
two radial arms. That the scheme adopted
justified itself was borne out by the rela-
tively long ranges obtained for satisfactory
ultra-short-wave television reception.

When America initiated its own televi-
sion service, however, the experts in that
country came to the conclusion, after a
long series of experiments in the field,
that better results would be achieved if
horizontal polarisation of the radiated
carrier wave was resorted to. Accordingly,
allthe aerial arrays used for transmission and
reception in America are horizontal so that.
in relation to the earth as a datum surface
the electric component is said to be hori-
zontally J)olarised. One of the main reasons
advanced for this opposite choice to British
practice was to the effect that the magni-
tude of signal-to-electrical interference was
superior to that obtained by vertical polar-
isation. How far this will prove to be true
can only be settled when a vast number of -
quantitative investigations have been car-
ried out and analysed, but in anv case the

By H. J. BARTON CHAPPLE, B.Sc.

two cases cited serve to show clearly
what is meant by the term polarisation.

The Influence of Contours

When dealing with ultra-short waves,
however, this question of polarisation
presents special problems of its own due
in the main to the geographical contour of
the eountry over which the electro-magnetic
waves have to pass after being radiated
from their own particular aerial array.
Recently at the Institution of Electrical
Engineers the results of some tests using
wavelengths of 2 to 3 metres were described..
This investigation was undertaken within
the optical range of propagation and it
was found that within these limits and
when elevated receiver and transmitter
aerials were employed, the propagation of
horizontally and vertically polarised waves
was identical, provided the transmitter
and receiver heights were not great when
compared with the wavelengths used.

As against this, however, it has been
established that with ultra-short waves
many peculiarities are encountered. There
is a definite rotation of the-plane of polari-
sation and this rules out the possibility of
being able to use both - horizontal and
vertical propagation of signals on the
same wavelength and differentiate between
them at a distant point by employing hori-
zontal and vertical aerials. If this had
been the case then it would have enabled
two different television programmes to be
radiated on the same wavelength, and so
provide an alternative service .without

Yo
WAVE LENCT"I
REFLECTOR
RADIATOR =
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Fig. 2.—A single unit
of the aerial, showing
the reflector.

o
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N
using up additional space in the frequency
spectrum. Then, again, reflections and
refractions produce peculiar polarisation
effects, with the result that at any receiving
point it is advisable to have facilities for~
orientating the aerial in order to determine
the position best suited to optimum recep-

tion conditions.
(Continued on page 241)
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The Importance of Obtaining

Correct Dipole

OW that the fine days and longer
evenings without black-out restric-
tions are with us, increased interest

in the reception of short and ultra-short
waves is manifesting itself among the keen
radio amateurs. The reason for this is not
far to seek, for as recent issues of PrRaCTICAL
WiRELESS have shown to readers, the need
for skilled radio technicians is growing
steadily as the importance of wireless
communication becomes more and more
obvious. Furthermore, it is necessary to
look ahead to the post war period, and
understand that when normal life is
resumed both the short- and ultra-short-
wave aspects of radio will be even more
important than pre-war, particularly the
latter, owing to television. During this
intermediary period, therefore, advantage
should be taken of every available circum-
stance (that enables knowledge to be

.

Aerial Loading

a-case of designing an aerial system which
gave the maximum response to the carrier
frequencies usegd for vision and sound signal
propagation. For the bulk of ultra-short-
wave work an aerial, the dipole, is employed,
this being approximately equal to half
the average wavelength it is desired to
receive. A dipole aerial of this nature has a
measurable resonance effect, and js always
tuned. It has a high impedance at the
ends, and a very much lower impedance
at the centre.

Voltage and Current Distribution
If the distribution of current and voltage
in this aerial is examined it will be found
to take thie form shown in Fig. 1. 'Fhis is
drawn to indicate a complete cycle of
changes. The top half of this diagram
portrays how the ocurrent alters, being
distributed over the length like half a sine-

\

Fig. |.—Showing the current and voltage changes for one complete cycle in a
dipole aerial.

increased. ' Facts which were accepted
without corroboratiorn should now be sifted
to find why certain things were done.

In this connection it is found'that an
oft-neglected side is the aerial and feeder
systems used when short or ultra-short-wave
reception is resorted to. The collector of
.the radiated energy and the means whereby
this is transferred to the set for ultimate
conversion into intelligible results is just as
important as the set itself. Any loss of
efficiency will manifestitself in the inferior
results achieved ; it is useful, therefore,
to know why certain steps were taken by
the skilled installation engineer who was
aware of these points.

A Measurable Resonance

When working over the broadcast band
of wavelengths it is the usual practice to
employ an aerial the physical length of
which is much shorter than the wavelengths
of the stations it is desired to receive.
To cover the range, however, a tuned
loading circuit is incorporated and this
compensates for the fact. When working
in the ultra-short-wave band this limitation
does not hold, and aerial lengths comparable
with the wavelength it is necessary to
receive is the common rule. This was
particularly the case when television trans-
missions were available, for it was then just

wave, while the lower half of the same
diagram shows the voltage changes at
corresponding periods, being 90 degrees
out of phase. ;
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FEEDER CABLE

It will be seen that the current is
always a maximum at the centre and
zero at the extremities, while the voltage
is zero at the centre, and a maximum
at the ends. The degree of selectivity
or resonance exhibited by this simple
aerial depends, among other things, upon
the diameter of the wire employed,
and the thinner the wire the narrower
becomes the resonance curve. At the
centre of the aerial it has been found that
the radiation resistance is of the order of
70 to 80 ohms. The knowledgeable
wireless enthusiast realises that to transfer
the maximum amount of energy from one
point to another there should be a proper
matching of the impedances at the terminat-
ing points. If this factor is not complied
with there is a loss of energy and reflec-
tions occur in the line.

To transfer the energy induced in the
dipole aerial by the carrier wave or rela-
tively narrow band of waves for which it is
designed, the first criterion is therefore
to match the impedance of the feeder cable
employed to that of the aerial. Most of

(Continued on next page)

2% WCKLE CUPS
SPACED EVERY 167

BOUND WITH 730G,
TIMNED COPPER Wikk
AND SOLDERED
TAKE BIRICT 1O
NEAREST GOOD
EARTH POINT

4.—Illustratine -important points in one form of aerial and feeder installation.-



240
MATCHING THE FEEDERS

(Continued from previous page)

the high-quality feeder cables used, especi-
ally the coaxial type which was so common
for television purposes, had an impedance
of the order of 70/75 ohmas, so it is obvious
that to cnsure an easy impedance match it
was merely necessary to split the aerial
at the cantre and join the feeder cable direct
as shown at Fig. 2.

Usefu! Formula

If it is preferred to use a twin wire open
fcedex, then matching must still be watched,
and it is therefore necessary to know how
the impedance of an open wire feeder is
obtaincd. There are several methods which
may be employed, but the simplest is to
use the formula :

Open wire feeder impedance =276 log ?

where r=radius of wire .
D =distance between wires.

PRACTICAL WIRELESS

On the other hand, cases arisc where it
would be far more convenient to join a
low-impedance feeder cable to the aerial at a
position where the aerial impedance is high
ag, for example, the end of the dipole where
‘the impedance can be anything up to 2,500
ohms. In this case it is neecssary to inter-
pose a transformer between the feeder
cable and the aerial. The simplest type for
this purpose is two parallel wires each one
quarter of a wavelength long and separated
by a distance which depends on the factors
as rclated by the. following formula :

VZ, 7 =216 log—lt)

where D =distance between transformer
wires

r =radius of transformer wirc
Z, =impedance of feeder cable
Z, =impedance of extremity of

aerial.
This form of connection is shown simply
in Fig. 3, and it is interesting to note that
this type of aerial and feeder connection

June 1st, 1940

wag quite popular in the early days of the
ultra-short-wave television sérvice. One
company issued very careful instructions
describing how the installation should be
undertaken, and the pictorial diagram of
Fig. 4 was used to illustrate the important
points.  Anyon¢ undertaking a similar
installation at the present time will find
these hints worthy of notice. First of all,
one leg of the half-wave aerial, and ono
leg of the quarter-wave section are made
electrically continuous. To prevent any
strain on the feeder cable itself at that
section where it is joined to the bottom of
the H.F. transformer, an anchoring block
holds the cable in a groove. This is secn
at B, and the inner wire of the coaxial
cable is soldered to the secondary leg of the
transformer, while the metal covering or
braiding is soldered to the primary leg.
Buckle elips serve to hold the cable securely
in place over the lerigth of the run, and to
prevent damage all bends should be under-
taken with a reasonable radius. See C.

LF. fﬁstability

Simple Causes and

N previous articles we have dealt at some
length with instability of the kind
which is often present in high-frequency

amplifying stages, and herc it is proposed
to consider the low-frequency portion of
the receiver. It is somewhat difficult to
draw a distinct line betwoeen the two kinds
of instability which have been referred to

25000 arms

Methods of Curing an Annoying Form of Trouble

noticed that reproduction is simply dis-
torted ; perhaps it sounds ‘‘ screechy ™ or
high-pitched ; there might be a constant
whistle accompanying all reproduction ; a
whistle or ‘‘ groan > might be noticed on
notes of certain frequencies or on loud
passages ; the noise which has been given
the name of ‘‘ motor-boating,” due to its

)
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Fig. |.—Theoretical diagram showing how

the detector and subscquent L.F. valves can

most easily be decoupled. The decoupling

components and wirling are shown by full
mes.

as L.F. and H.F., since quite often the two
are intcrdependent to such an extent that,
for example, high-frequency currents are
the cause’ of low-frequency instability and
vice-versa. In order to make thiz point
more readily appreciated, it might be
mentioned that in some receivers L.F.
instability of a violent nature can easily be
produced merely by running the loud-
speaker lcads near to the acrial-earth leads,
or even to the terminals to which the latter
are connccted. In the same way, the
proximity of the speaker and pick-up leads
can often be the cause of serious instability,
whilst in a console type of receiver the
same kind of trouble might be introduced
by running the loudspealker wices close to
the tuning coils, or to the detector or S.G.
valve.

The causes of L.F. instability above
referred to are perhaps [airly obvious ones,
but they should always be looked for as a
preliminary to the further tests that might
be applied to a set which is behaving
unsatisfactorily.

Detecting L.F. Instability

Before going any farther into the subject
it might be best to decide just what we
mean by L.F. instability, and also how it
can be detected. As a matter of fact, this
is often the most difficult part of our task,
since the fault can manifest itself in so
very many different ways. It might be

similarity to the sound made by the
exhaust of a motor-boat, might make good
reception impossible. . Instability can make
itself known in other ways, too, but one
of the symptoms referred to is in most
cases noticeable.

Next we should consider what is the
prime cause of the trouble, so that
we may be in a better position to
localise the fault and to say exactly
which component .or connection is
responsible for it. Broadly speaking,
L.F.instability,like H.F.instability,
is due to a feed-back or uncontrol-
lable oscillation effect. But instead
of the feed-back being one of high-
frequency' currents, it is low-
frequency:ones which are concerned,
and because of this it invariably
gives rise to cffects which can be
detected by the ear.

High-resistance H.T. Supplies

A very common source of the
trouble is the high-tension supply.
If this is of high resistance and the
anodes of the detector and low-
frequency valves are connected
directly to H.T. positive through
the usual coupling components but
without the insertion of decoupling
resistances, etc., it is ‘a perfectly
easy matter for the low-frequency
currents appearing in the anode

Frame
Aerial
Wndings

circuit of one valve to pass back to the anode
of a previous valve, thus producing a
definite and obvious feed-back or reaction
effect. If the high-tension supply were of
low resistance those currents would pass
through it to earth and cause no trouble
whatever. High-tension batteries, when
in good condition, have a comparatively
low internal resistance to I.F. currents
and, therefore, do not tend to produce
instability. But when the battery runs
down, its internal resistance increases and
there is a definite opposition to the easy
flow of signal current through it. The very
old, though obvious, idea of connecting a
large-capacity (2 mfd. upwards) condenser
across the positive and negative high-
tension terminals is a good one, since the
condenser provides an easy by-pass to the
L.F. currents.

When an eliminator is employed in-
stability is liable to be much more pro-
nounced, due to the fact that it has, of
necessity, a much higher resistance.” This
registance is introduced by the chokes and
resistances which are essential for smoothing
purposes. Even with an eliminator, how-

Sereerung Brawd
Encasing LS Leadls
HT=Lead

Fig. 2.—L.F. instability in portable sets can often be cured
by screening the loudspeaker leads with metal braiding.
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AContinued from previous page)
ever, it is often quite sufficient to connect
a 2-infd. condenser between the_ output
terminals in order to reduce its L.F.
resistance to a reasonably low figure.

Decoupling the L.F. Stages

In every case where the H.T. supply is
responsihle for the trouble it is considerably
better to tackle the problem by decoupling
the detector
valve, at least.
This is done by
inserting a
fixedresistance
of some 25,000
chms between

anna
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the coupling

component (re-

= —gt—lles =~ —=Z-s gistance,
Fig. 3—Diflerent methods of “hf’kl’,ortr-’mﬂ‘
preventing the passage of H.F. former prim-
currenis into the L.F. amplifier AT¥), and hlglg-
are skown ktere. New com- te€nsion posi-
poner:ils a‘r;db c(;nnecli«;ns are tive. and
indica hea ines. Jjoining a
ncicalec Sy tgqey tnes. o mid. | hxed
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condenser hetween the *‘set ” side of the
resistance and earth. The method just
mentioned is very well known, but does
not, by itself, always give the desired
effect, especially when two or more low-
frequency stages are included in the set.
Tt is thcn a good plan to decouple the first
I.F. valve also, and this could be done by
fc Howing the same method, but that would
not prove very satisfactory, because the
resistance wonld so cut down the anode
voltage that the valve could not operate
under efficient conditions. But if a small
I.F. choke were used in place of the resist-
ance the voltage-drop would be inappreci-
able and efficiency would not be impaired.
The output valve in any fairly modern
set i3 adequately decoupled by means
of the output transformer fitted to the
londspeaker, but where a speaker of the
older balanced-.armature © type is still
in use, the last valve can be decoupled
satisfactorily by interposing a 1 : 1 trans-
former between the set and the speaker.
All the methods of decoupling which have
just been described are illustrated collec-
tively in Fig. 1, the decoupling components
and wires being shown in full lines, and
the others by brokeén ones.

L.F. Feed-back

A prevalent source of L.F. instability in
portable sets is feed-back between the
frame aerial and loudspeaker leads. The
two are bound to be placed fairly near
together, so that the difficulty is not quite
80 easy of solution. One way of overcoming
it is to screen the speaker leads by means
of a length of the special metal braiding
sold for the purpose. This is slipped over,
the wires, making sure that it does not
make contact with them, and connected to
H.T. negative (which corresponds -to’ the
normal earth connection of a * fixed”
receiver) by means of a length of thin wire
(see Fig. 2). Whilst on this subject it should
be mentioned that the lengths of wire made
up in the form of coil springs and intended
for curtain runners are nof sutlable for
screening purposes unless all the turns are
soldered together. This is because the wire
forms a small' inductance coil, and thus,
instead of preventing H.F. pick-up, it
actually assists in that direction. The
point is mentioned because it has come to
our notice that a number of readers have
made use of this apparently simple and
inexpensive method of .screening, with
unsatisfactory results. :
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HLF. By-pass

With some portables it is not enough
simply to sereen the speaker leads, because
there is a certain amount of H.F. current
leakage into the last valve. In that case,
a cure can generally be effected by connect-
ing a small by-pass condenser between the
anode terminal and H.T.. negative ; when
a Class B output stage is employed, the
condenser should be joined between the
two anodes, or alternatively, a condenser
may be connected from each anode. The
capacity of the condenser depends upon
the severity of the trouble, but a value
from .001 to .005 mfd. will nearly always
prove suitable. It should he remembered
that if the capaecity is too.high there will
be some slight loss of the higher notes.

H.F. “ Stoppers ”’ ‘

Although the method of by-passing
H.F. currents which reach the power-valve
is faitly effective,.it is generally better to
prevent them from passing into the L.F.
amplifier at all. High-frequency currents
should really be entirely dispensed with in
the anode circuit of the detector valve, but
they do sometimes find their way farther
into the set. The H.F. choke should
prevent their passage into the amplifier
stages, but it cannot be fully effective
unless a by-pass condenser is connected
from the anode of the detector-valve
to carth. Thisis a point which is too fre-

quently over-
4S5 Jooked, al-
though it only
calls for a
fixed con-
denser wired
as shown in
Fig. 3. The
condenser may
Lleave a v(z)z(%(\;e
Fig. 4—When instability is due t’WTOen -0001
to fitting a new high-emplifica- 31d 001 mfd.,
tion valve, a volume control but in every
should be connected between the 3¢ the small-
L.F. transformer and the grid estivalue which
of the valve. gives the de-
sired result
should be employed, since the higher
values by-pass a small percentage of the
higher audio frequencies as well and so tend
to make reproduction rather low-pitched.

Another method of , preventing H.F.
currents from pa.ssing into the L.F. amplifier
is to insert a *‘ stopper’’ in series with the
lead from the transformer or R.C.C. unit
to the grid of the first L.F. valve. The
‘“ stopper’’ may be either a fixed non-
tnductive resistance of between 50,000 and

7 Previous
Valve

250000
Onm Hreler.
: GB—
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100,000) ohms or a second H.F. choke.
This method is of particular value in the
case of short-wave receivers, although it is
by no means useless with normal broadcast
receivers, especially portables. Connections
for the *“ stopper ’’ are given in Fig. 3.

New Valves

It was mentioned in previous articles on
H.F. instability that the trouble could be
due to the fact that new and more efficient
valves had been used to replace older ones
with which the 1.5
sct worked -
quite satisfac-

i 0 Previous Wadve.
iy " e el (2
thing applies
in respect to
L.F. instabil-

ity, and it is

very often

found that re-

production be-

comes almost’
unbearably
poor when a
pentode is
fitted in place
of a previous small power valve, for instance.

Pentodes do give a certain amount of em-

phasis to the higher notes, but they should

not cause reproduction to become distorted

to the extent that it is accompanied by a
constant ‘ whine.”” Many amateurs tolerate

this in the idea that the pentode naturally
does not produce such good quality. although

it increases the output volume. The idea is

entirely fallacious, and if the effect nen-

tioned above is noticed when changing over
to a pentode it is a sure sign that instabil-

ity has been introduced. Inthe majority of
cases it can be removed merely by reversing

the connections to the secondary ter-

minals of the L.F. transformer. Sometimes,

a “’ stopper *’ is required before the difficulty

can be overcome, whilst in extreme cases

it is practically essential to reduce the

amount of amplification by replacing the

L.F. transformer by one of lower ratio.

Before going to the expense of such a

modification, however, it 1s a good plan to

try the cffect of fitfing an L.F. volume

control, as shown in Fig. 4, or of reducing

the step-up eflfect of the transformer in the

way illustrated in Fig. 5. In the latter.
method two fixed resistances are connected
between the secondary terminals of the

transformer , and the grid of the output

valve connected to the junction between

them. In some instances, the quality will

be. improved by shunting one of the

resistances by a .01 mfd. fixed condenscr.

Fig. 5—The amplification of

an L.F. stage can easily be

reduced by using the connections

skown above, and explained in
the fext.

WHAT 1S POLARISATION ?
(Continued from page 238.)

Rotating the Plane

Some time ago the B.B.C. carried out a
seéries of field testswhen attempting to plot
the field strength: contours of the signals
radiated from the Alexandra Palace. On
open situations free from intervening
ohjects likely to cause reflections, the plane
of polarisation remained vertical. Close
to the base of hills, however, the signal
was found to have components which were
certainly not vertically polarised. A rota-
tion of the plane of polarisation was defi-
nitely noted behind hills, but this could
bo attributed not only to the hill itself
but also to trees or other objects in the
path which influenced the nature of the
wave. On occasions just below the hill
eregt remote from .the transmitter aerial
it, was found that the magnitude of the
horizontally polarised wave was in excess
of the vertically polarised wave, and yet at

the point of signal generation, as will be

gathered from Figs. 1 and 2, the horizontal
component was non-existent.

For long-distance communieation on the
short waves both horizontally and vertically
polarised transmissions are used under
conditions of commerecial or service commu-
nication. A lot depends on the form of
contact which has to be made, and.intricate
problems of polar diagramss have to be
solved in order to determine the nature
of the aerial array best suited to each
particular service. This is noticeable in
communication with aireraft from ground
to machine and vice versa, while polari-
sation also has its significance in direction
finding. -

PRACTICAL WIRELESS
SERVICE MANUAL

By F. ). CAMM,

From sall Booksellers 6{- net, or by post 8/8 direc:
from the Publishess, @George Newnes, Lid. (Book Dept.),
Tower Bouse, Bouihampton §t,, Strand; London, W.C.2,
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A Universal Crystal Set

June 1st, 1940

A Simple Receiver Designed to Enable the Beginner to Carry
Out Experiments with the Minimum of Trouble and Expense

N efficient crystal receiver is un-
doubtedly the most satisfactory
piece of apparatus with which the

majority can commence their activities.
It is not costly to construct or difficult to
operate, and with the power now radiated
by the Home Service transmitters there are
few arcas which do not come within the
effective range of a receiver of this type.
Unfortunately, however, distance between
transmitter and receiver does play a very
important part in the satisfactory operation
of a crystal set, and as it is not possible
to give exact figures for the effective range
of reception, owing to so much depending
on local! conditions, it would be advisable
for the constructor to make one or two
inquiries from more experienced amateurs
in his area, before commencing the assembly
of a set of this type. Speaking in a general
sense, quite good results have been obtained
with simple crystal receivers, when used
in conjunction with a good aerial and an
efficient pair of headphones, over distances
of 100 miles and more, but it would,
perhaps, be safer to put the best listening
maximum range at, say, 50 miles.

This préblem of location of receiving
gtation with relation to the transmitter
g'l_éed not, so far as the enthusiastic con-
structor beginner is concerned, be_such a
governing item as it would appear at first
sight. It is not likely that he will be satis-
fled with a crystal circuit for long ; he will
wish to construct something more ambi-
tlous, something with a far greater effective
range, once he has become familiar with
his first set; therefore, it matters little if
the signals are slightly on the weak side,
as that will only tend to cultivate a keen
listening ear, a very useful asset when
undertaking real DX work at a later date,
and make the operator experiment to try
to improve the efficiency of the set.

A set made with a modern type of
commercial coil is, of course, very neat
and compact, usually quite simple to wire
4nd assemble, and efficient, but from the
09nst1uctor’s point of view it does not give
him much chance of *seeing the works,”
or of carrying out experiments to enable
him to reason out the whys and where-

REMOVE
INSULATION
AND SOLODER 3

Fig. 2.—Shows how the tapping loops are formed
and how the ends of the winding are anchored.

fores. The set about to be described has
been so designed that such additional
interests can be secured, and what is even
more important, the coil can be made by
the constructor and used in valve circuits
as progress is made.

By L. O. SPARKS

The Circuit
This follows the fundamental lines for a
receiver of this class; the essentials are a
tuned aerial circuit to enable the maximum
signal to be obtained from the desired
station and a crystal detector or rectifier to
rectify the minute high-frequency alter-
nating currents developed in the aerial
circuit by the signal into alternating cur-
rents of a low or audible frequency which,
in turn, flow through the windings of the
headphones and cause, by means of a
simple electro-magnetic system, the dia-
phragms of the ’phones to vibrate
at frequencies corresponding to the

O
0008

MFD r_j
PH

-00/
MFD (P

Fig. 1.—The funda-

mental circuit showing

how the aerial cofl is
tapped.

original sounds produced in front of
the microphone in the studio of
v the transmitting station.

The quality of reproduction, provided
good headphones are used, is most satisfac-
tory, and owing to the complete absence
of any background noises, many listeners
who appreciate faithful reproduction will
find this simple circuit an ideal receiver for
individual listening. The lack of selectivity,
usually associated with a single tuned circuit

does not in this instance become a

'MAKE ENp serious item, owing to the limited
SECURE effective range.

The tuned aerial circuitis formed by
the coil L and the variable condenser C
(Fig. 1), the circuit being completed by
the earth connection E. The ecrystal
detector is denoted by D, and in this
instance a detector of the semi-permanent
type is used to eliminate the irritating ad-
justments usually associated with those
employing the fine spiral wire contact known
as a ‘‘ cat’s whisker.”” The signal voltages
developed across L and C pass to the
detector and, after rectification, through the
phones PH, one side of which, as shown on
the diagram, is connected to the earth line.

The Coil
This is intended to provide the construc-

tor with his initial experiences of coil
winding and governing considerations,
therefore, it is of the simple solenoid type
and quite easy to make. It consists of a
single layer of wire wound on a former,
which can be a thoroughly dried cardboard
tube having an external diameter of 3in.
The length should be approximately
4}in.; and for ease of winding and general

-efficiency, the wire is 22 S.W.G. enamelled,

although if double-cotton-covered is to
hand, that can be used.

It will be noted that seven tapping
points or loops are taken from the coil, and
these must be made during the actual
winding. They call for a reasonable amount
of care, otherwise there will be the danger
of the turns becoming loose. The way
the loops are formed is shown in Fig. 2.
When the turn is reached from which a
tapping has to be taken, the coil former
should be fixed in something so that it
cannot rotate, and holding the spool of
wire in one hand and keeping the wire
taut, the length of wire which will form
the loop, about 3ins., should have its
enamel insulation removed. This can best
be done with a small piece of fine sand-
paper. The loop is then twisted as shown
in Fig. 2, and if soldering material is
available, the twisted part should be
rendered secure with a thin layer of solder.
If these facilities are not to hand, then it
would be advisable to bind the base of the
twist with two or three turns of thread, or
it will be found that it will start to unwind
when any tensiop is put on it during the
continuance of the winding.

The total coil consists of 80 turns.
Tapping points are made at every 10th
turn from either end, thus, together with
the two end wires, providing 9 connections
in all. Make quite sure that the coil is
wound with all turns firmly alongside their
neighbours and that no slackness exists.
Secure the two ends by passing them
through holes in the former.

Components
The other items required are a variable
condenser having a capacity of .0005
(Continued on page 247)
A E PL

= Fim |

M

"Fig. 3.—A suitable layout and wiring fed to
specified parts. M indicates the moving vanes of
the tuning condenser. '
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correspondents.

A Reader’s Den and DX Log

IR,—I enclose a photo of my den, which
I hope will interest other readers.

My RX is an 0-v-1 (4.5-160 m.) 5v. superhet
(medium wave). The aerial is a 33ft.
outdoor Hertz, 20ft. high, running N.S.
Altogether 96 countrles and 38 zones have
been heard here.
Latest DX includes:
Phone — KAIRYV,
K6NYD, K6OQE,
K6QHU, K6PLZ,
K6BNR, KC4USA,
W6PDB, W6NNR.

CW.—HC1FG,
HK2BD, KAIFG,
KA1BN, KAIMN,
KA1SP, K6QNX,
K6SAO, K6CGK,
K6PAH, KE6SRA,
HH2MC, W6BVM,
W6HZT, NNR, 1PV
(Arizona), OYY,
WOFYY (Colorado),
Wi7GUR, HBB, ETK,
VY, XUS5WT and
XUOA. All were
received on the 14
me/s band. — K. .B.
JACKLEY (N. Finchley).

Back Numbers Wanted

IR,—I have been a reader of your fine
paper for the last five years, and ever
since I first bought it I have not looked
back from the practical side of radio. I
heartily congratulate you on a fine practical
paper.

I should like to correspond with &nybody
about my own age (19) who is interested in
Public Address work and Home Recording,
with a view to excha.ngmg ideas. I should
also like to get in touch with anybody who
has the issues of PracricAL WIRELESS
dated December 17th, 1938, and July 4th,
1936, for djsposal.——R. F L. DANIEL,
23, Quay Street, Cardigan.

Condensers in Series and
Parallel

IR,—In a letter published in the
April 27th issue, Mr. G. S. Bragg
states that he used a .003 and .002 mfd.
condenser, in series, to take the place of
a .005 mfd. condenser. The total value of
these condensers is, however, .0012 mfd.
and I think that Mr. Bragg could get even
better results if he connected his two
condensers in parallel. —G. Davis (Isle-
worth).

Logged on an 0-v-1 Receiver

IR,-—1 noticed in your issue of April 27th

a 14 me/s log from Mr. C. Harvey, of
Wembley. Between March 18th and 30th
I only logged ES, LY, EAW’s, and
0Q51M on CW. 1 found condx very bad,
but since then I have got the following
on my 0-v-1 receiver. KA, ME, RV, LB,
CW, HC, HQ, DC, K4RJ and K35AA
(40 m.), K6LEJ, MV\, OJI, KOV, GAS;

0/22/2 to Discussion

The Bditor does not necessarily agree with the opinions expressed by his
All letters must be accompanied by the name and address

of the sender (not meccssarily for publication).

PK2DI, LUSAB, AD, YAG; PY2HT,
1EA, IM, 7AI, AQ, 6AC; OA3E, 4C;
Ul, 2, 3; 6AK, 8IL, 9MJ, COT7AS,
W5HBH, HPD, HDC, HFL, BAU, JC;
60PE, ATS, ZQW, FU, ZC, LYL, MNR,
BGW, CUF, EWE, RBS, AM, FJ, SC;
7GAE, 9BEU, 'BDE, CIH, ZMA, DDY,

A comfortable corner in Mr. K. B. Jackley's den.

BRR, OKH, SDB, VHC, COI, MAB,
BCQ, LTY, NAB, PIY, WMI, HKK,
PXN, WED, TKS, QOB, IAS, EXD and
CAL.—S. GarNERr (Wallington).

ofipllers

PROBLEM No. 402.

AS Temple was experiencing some ‘in-
stability in his home-made 8.G. Three
receiver, he: decided that an improvement
could be effected by screening the mp-cag
lead to his H.F. valve. He obtained a lengt
of the standard screened sleeving and
slipped this -over his connecting wire and
then tried the receiver. He could obtain no
signals at all when this was done. After
au examination he fonnd that the screened
covering was in contact with the lead, and
he remedied this. When he switched on
again, however, he could obtain.no signais.
Why was this ? Three books will be awarded
for the first three correct solutions olnened.
Entries must be addressed to The Editor,
PRACTICAL WIRELESS, George Newnes, Ltd.,
Tower House, Southampton Street, Strand,
London, W.C.2, Envelopes must be marked
Problem No. 402 in the top left-hand
corner and must be posted to reach this
office not later than the first post on Monday,
June 3rd, 1940.

Solution to Problem No. 401.

Black overlooked the fact that some H.I. valves

have the grid taken to the top cap and thus when he.

connected his meter to the top cap lead he was not
measuring the anode current und his test was there-
fore ineffective.

The following three readers successfully solved
Problem No. 400 and bocks have accordingly been
fonvarded to them :

. Farrell, 29, Bastwell Road, Blackburn,
F . Vost Flnnlm.ley, Yorks.
J. Knudsen, 10, Third Avenne, Walthamstow, E17.

ANCS,
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A DX log from Purley

IR,—Noting the growing interest in
short-wave DX that your correspon-
dents show, I am sending you my results
in the hope that they may be of interest
to other S W.L's. I have been DXing for
two years on and off and have heard 97
countries on 10, 20 and 40 metres, and
about 150 B.C. stations identified, of
which the best are : VLR, VUD3, XGOY,
JZK, CR7BE, CB960, OAX1A, HJDE,
YV1RQ, VP3BG, TIWS, KGEI, XEWW,
PRAS, ete. My 20-metre log includes
CO7CX, SAE, 2BA, 2MA, 8JK, 2WM,
2UF, 2AM, 2BR, XUOA, LU5AN, 1lLB,
4PB, 4BC, YVoAB 9AC, HCZHP PY2IT
2KT 211\ HhLAB HK1BN HI3N,
CE3EU P12EP TI4AC KAILB and
W7BAW. All heard on telephony.—
T. B. WiLLiamsoN (Purley).

Proposed Club for Bradford

SIR ,—1 suggest that a small radio club

be started in the Heaton district of
Bradford. Will any interested reader please
apply, in writing only, to this address:
G. Harrison, 344, Heaton Road, Heaton,
Bradford.

Correspondents Wanted

G. KENSHALL, 23, Carpathia Street,
Garston, Liverpool, is anxious to get
in touch with any readersin leerpool or
Lincoln who care to correspond with him.
F. J. Thody, Fairdene, Bramber Avenue,
Peacehaven, Sussex, would be glad to hear
fromn any reader who has a copy of Wareless
Magazine for November, 1934, for disposal.

RADIO CLUBS
& SOCIETIES

BRISTOL EXPERIMENTAL RADIO CLUB
Headquarters : 21, King’s Corridor, Old Market Street:
Bristol, 2.
Publicity Manager : D. J. James, 40, Robertson Road,
Eastville, Bristol, 5.
HFE Second Annual General Meeting of the above
Club wa< held at’ Headquarters on Tuesday,
May 7th. The members’ interest in the running of
the club was clearly shown by the two hours® lively
discussion that took place!
The following officers and committee were elected
for the year 1940-1941 :
Secretary : P. R. Dinham,
Chairman: D. J. James.
Treasurer : A..Taylor,
Registrar: J. E. Fry.
Publiclty Manager: D. J. James.
Committee Member: W. White.
should ti

It was decided that ti
fortnightly throughout the snmmer, and that the
commnittee should endeavour to arrange a series of
“TField Days.”

A very successful feature at a recent meeting was a
‘“ Question Bee.” The members present were divided
into two teams. For each round a type of trouble
likely to have been ed by al bers was
suggested (e.g. Hum, Instability, ete.), and each
member, in turn, was asked to suggest a cause aud
cure for the trouble.

At the next meeting, on June 4th, Mr. W, White
will describe a new type voltage doubler power pack
that he has designed.

ROBERY BLAIR RADIO SOCIETY
Headquarters : L.C.C. Evening Institute, Blundell
Street, Ishngton, N.7.
Hu(;\m Sec. . H. Shelton, 5, Gordon House, Kings
ss, N.1.
Meetings : Every Thursday and Friday from 7.30-9.30.
T a meeting of the nbove Socnety held on May 16th,
we were pl to wi
Fulham Radio éocxet\ who paid us a courtesy visit.,
A keen interest was “taken in our Morse Code groups,
which after our last report in PRACTIOAL WIRELESS
has grown conslderably, and 2 demonstration of speed
was given by means of gramophone records which
have recently been purchased. Results were very
satisfactory.
After a very Interesting evening a return visit was
arranged during the first week in June.

s of the -
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In reply

How Many Valves ?

‘1 am trying to design 2 very economlcal
set, so that I can have all the modern
features with low initial cost and low cost of
running. Ihave decided on a triode-pentode,
LF. and D.D. Pentode and enclose a circuit.
You will see I -have A.V.C. and all: other
features and should be glad if you would
criticise this for me.””—H. E. T. (Bangor).

HILST the theoreticil considerations
are’ quite in order, there are some
important ‘points which ! must re-
membered. First, the question of A.V.C.
With the a,rmnvement ‘ad shown thete is
very little H.F. amphﬁcat)on and -therefore
there will be little actual volume- control.
Amplified A.V.C. should therefore be em-
ployed in this particulgr cireuit. Further-
more, the use of the single L.F. stage would
tend to make the use of the set for gramo-
phone reproduction Tather ‘ouf " of - the-
question, and as shown the pick-up would
give very little output. From the other
point of view—namély, economy, _the
arrangement is quite in order.

Rectifier Circuit
‘I am making some modlﬂcatlons to my
set and propese to .obtain .a full-wave
rectifying valve so that I can use this later
on in a stralght(orward A.C. set. My
present outfit is A.C./D.C. and the valve was
originally a half-wave rectifier in the usual
way. Should I just use one pair of elec-
trodes in my ncw valve, or will this do any

harm to the valve? ’—N. E. (Liverpool).

E would not advise the use of one-half
of the valve as if this is carried on
for some time, when you eventually come
to use the two sections in a full-wave
circuit vou may find that the emission of
the two halves would be unequal. We
therefore recommend that the cathodes and
anodes be connected in parallel so that the
valve may be used as a balf-wave rectifier

in the usual way.

Screen Voltage
[ am finding difficulty in stablllsm«' my
straight set, which has a variable-mu H F.
pentode. This was a replacement for a
straight S.G. valve, and I have fitted a fixed
bias (9 voits) as I prefer to.modify the
screen voltage, which I understand is in
order. The trouble takes the form of
whistling as a certain adjustment is reached,
and I am not getting so much amplification
as with the original S.G. valve, Could you
help me in this matter?’—D. H. (Peace-
haven).
HERE are a number of points to be
considered in this case. ‘The G.B
voltage, the screen rating, and the actual
circuit adopted for coupling the H.F. to the
detector stage. The variable-mu valve has
its amplification governed by the bias, the
maximum bias giving minimum ampli-
fication. Therefore, the valve in use may
be biased to its weakest point and a
decreaze in bias should be tried. The
screen voltage is eritieal and your potentio-
meter or potential-divider may not be
providing a suitable voltage for the screen..

=

NET Aour letter

Finally, the impedance of the pentode is
higher than the 8.G. valve and your anode
load may not be suitable. If you are using
choke-coupling, we suggest the use of a
better H.F. choke, preferably one of the
type generally known as a * superhet”
choke.

L.F. Quality

‘1 recently scrapped a fairly good L.F.
transformer, as I wanted to improve quality,
and was told that resistance-capacity
coupling was best. The quality is not now
nearly so good, being deep and muffled
compared with the original scheme. Can
you tell me what is wrong to cause this
effect ? *—L. W. E. (Woodford).

RULES

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

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

(2) Suggest alterations or modifications of
receivers described in our contem-
porarfes.

(3) Suggest alterations or modifications to
commercial receivers.

54; Answer queries over the telephone.

5) Grant interviews to querists.

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

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

Send your queries to the Editor, PRACTICAL WIRELESS,

George Newnes, Ltd., Tower House, Sonthsmpton Street,

Strand, London, W.0.2. The Coupon must be enclosed
with every quoery.

TRANSFORMER may be “ peaky ”
and giving you brilliance which is
unnatural. Your change to R.C. coupling
may have been good and the reproduction
may be more balanced, but by contrast
with the reproduction you have been toler-
ating may make the effect sound. less
brilhant and unnatural. On the other hand,
you may be using unsuitable R.C. values,
or the anode resistance may have so
reduced the H.T. on the valve that it is now
working at the wrong part of the curve and
giving distortion. There is also the possi-
bility that the speaker you had fails to give
good top-note response, and the effect-of the
transformer was to emrphasise top, tending
thercby to mask the defect in the speaker.
Thus your change, whilst giving better
response in the circuit may not have the
desired effect owing to the speaker heing
unable to cope with the improvement..

Bias Control

‘“In looking through some circuits
recently I was rather puzzled by methods
adopted in regard to the bias control for
mains-type variable-mu H.F. valves. I see
in some sets you have connected the arm of
the control to earth, as well as one end of the
resista In others, you have only joined
the end of the resistance to earth, whilst in
others only the arm is joined to that point.

~ June 1st, 1940 N

Could you give me the merits of the different
arrangements and say which is actually best
in practice ? >—G. F. (Cleethorpes).
N most circuits the bias control forms
part of the screen potential-divider
and usually a minimum bias resistance is
joined between cathode and the bias control
potentiometer. Actually all that is needed
18 a variable element between cathode and
earth, but by making this part of the
screen circuit the screen voltage is also
adjusted to a certain extent. By earthing
the arm of the control d)ﬂieultxes due to a
metal panel and *live ” spindle are over-
come, and by earthing one end of the
control as well the unused portion of
the control is short-circuited. So far as the
final effect is concerned the results are
identical—the amount of resistance between
cathode and earth is controlled and thus
the voltage on the cathode is also’con-
trolled. The actual connections are thus
therefore a matter of personal preference.

H.T. Circuit
““In a mains set I am modliylng I find
that there is_a resistance in series with the
main H.T. smoothing choke. There is also
a smoothing condenser on each side of the
resistance. Does this offer a better smooth-
ing than a choke alone, or is it some special
type of filter which is necessary in addition
to the L.F. choke ? >—F. M. (Penarth).
HE scheme is usually adopted to
reduce the total H.T., where the
mains unit is delivering a rather high
output. The choke would be found in
such a case to have too low a D.C. resistance
to provide the requisite voltage drop and
thus the resistance is added, with the
condenser on the set side to provide H.F.
by-passing. The smoothing offered is
negligible and you could, of course, replace
the resistance or leave it out, if the H.T. is
not excessive or if you could obtain a choke
with the desired D.C. resistance capable of
reducing the H.T. to a suitable value with
the current which is flowing in the par-
ticular receiver.

REPLIES IN BRIEF

The following re%ta to queries are given in
abbreviated form either because of non- compliance
with our rules, or because the pointraised is not of
general mtera!

v.u-u-n.(w‘
- Y VP D

(S. Yardley). You may be able to use'a
st.mdxml mains transformer and rectifier, and if you
could supply details of the set we could specify suitable
components.

~J. €. McC. Y. (N.W.3.). The unitcould be built witha
battery valve and the mains section ignored. How-
ever, we hope to describe a similar unit in the near
tuture.

J. V. H, (Shorecham-by-Sea). The valves are not
now made- and the circuit was only given out of
intemt

B. G. D. (Heretord). The set niay not be unstable,
but the trouble may be merely faulty parts or valve.
The noise when switching off is due to condenser
discharge.

H.T. (Bangor) The chassis would be too small and
the crowding of the parts would undoubtedly lead to
trouble.

T. E. R. (Birkenhead). The tube may be cardboard,
but ebonite or paxolin is much better.

N. W, (Aldershot). The set is really portable, and
if you use an outside aerial the input circuit would
have to be modified, The selectivity would be poor
otherwlse

E. (N.W.5).
ablé as subst.ltutcd

M. S. (Perranporth). We think the idea perfectly
sound and would consider it worth while to proceed
with the matter.

Q. U. S. (Horsham). - Try increasing the voltage to
150, The valves are rated to take this maximum HT.

P. T. (Chatham). The scale is a commercial product,
and we suggost you write direct to the Premier Radio
Company.

The valves aro perfectly suit-

The coupon on page iii of cover
must be attached to every query

- e




June 1st, 1940

RANGE AND REALISM
(Continued from page 234.)

grid swings, and obviously mains valves
with 40 or 50 volts grid bias will be sufficient
for domestic requirements. The principal
points to watch are—large grid bias and
correctly-matched output transformer. As
an input transformer is requircd for push-
pull working, this must be of high quality
to avoid loss of bass, and preferably resis-
tance-fed to avoid saturation of the core.
If the coupling condenser has a value of .1
or .2 mfd. a slightly resonant circuit is
formed, and assists in the maintenance of a
straight line down to the bottom of the
scale: Fig. 2 shows the circuit arrange-
ments so far described, and the next problem
is the supply for this stage. We would not
rccommend a further L.F. stage if you are
out for idealism. A detector operating on
the power-grid principle will fully load the

HT+
i -0001 ro
Y o _.—1-001 M
-S5H — - o0 td
——

Low value
resistance

Fig. 5.—A similar arrangement to Fig. 4, but
designed for transformer coupling.

output valves and will give practically
stratght-line results.

The Detector

The main methods of detection are the
diode, anode-bend, grid leak, and power-
grid. Without going into figures, it can be
stated definitely that the diode or anode
bend are the ideal methods, provided a
sufficiently powerful signal is applied to
the detector. Power-grid is next and
ordinary grid leak last in the order of
quality detectors. The grid condenser
is responsible for the slight failing of the
two latter forms of detection, and this is
due to its impedance varying at different
frequencies, and also its inability to deal
accurately with transients. These are
sudden changes and are typified by such
items as cymbal crashes, pistol shots in
radio plays, and other similar * sudden’’
noises. The condenser is unable to respond
to these quick changes and rounds off the
effect, and also has a different resistance
for various frequencies. Its absence in fhe
diode and anode-bend detector accounts
chiefly for the good response given by these
methods of rectification, but in power-grid
detection the value of condenser used is
so small-—usually: of the order of .0001,
that its effect is not too bad. The ideal
receiver should, therefore, employ diode or
anode-bend detection, ot a grid leak and
condenser of such a value that the par-
ticular valve which is employed workas
on the correct part of its curve. To avoi
distortion due to the presence of H.F.
currents in the H.F. stage, an efficient
H.F. filter must be provided in the anode
circuit of the detector valve. Fig. 3
shows the best form for this, and provided
a good make of choke is employed, the
filtering is sufficient for normal require-
ments.

PRACTICAL _WIRELESS
H.F. Stages and Top Notes

There only remains the question of the
H.F. part of the receiver, and as the
principal requirement of the detector is
that it should be fully loaded, the H.F.
stage will depend upon your situation.
Obviously, close to a station, less H.F.
amplification will be required than for the
reception of distant signals. One efficient
variable-mu stage should enable the English
stations to be received in this country
with high quality, but the foreign stations
will naturally not be of quite the same
standard. As selectivity will be required,
we enter the field of top-note response,
and the first point is therefore not to utilise
too selective a tuning arrangement. Band-
pass tuning, with a correct square peak
of 10 kefs, will give adequate high-note
response for domestic purposes, but will
not . prevent heterodynes. Reducing the
peak to 8 ke/s will help to avoid this form
of interference, -but the higher harmonics
will be lost. On the majority of trans-
missions fhe loss will not be sufficient to
spoil musical reproduction, and we may
say, therefore, that from 8 to 10 ke/s
is.good enough.. The choice of by-pass
condensers in this stage will affect the high-
note response also, and the value will
depend upon the remainder of the charac-
teristics.of the circuit. Experiments should,
thercfore, be conducted with different
values to find the most suitable for the
particular range of response desired.

Tone Compensation

Much can be done with-a receiver to
improve tesponse by arranging tone correc-
tion circuits, and this is a most exhaustive
subject, and will only be briefly touched
upon here. High notes may be strength-
ened by resonant jcircuits in the L.F.
stages, a resistance in series: with a con-
denser being joined across the transfprmer
primary or the output choke. Bass response
may be improved by arranging a re¢sonant
circuit in a parallel-fed transformer stage,
the fixed condenser used for coupling being
chosen in conjunction with the impedance
of the transformer primary. A reduection in
the high-note response (especially in the
case of a pentode valve) will enable the

HT. +

Qutput

choke or 5 - -
transformer Fig. 6.—Reducing

primary top-nole- response.

lower notes to appear more prominent.
These methods are illustrated in Figs.
4 to 6.

Loudspeaker Characteristics

When choosing the loudspeaker it must
be remembered that the response curve
may not be perfectly straight. For instance,
some speakers are designed especially for
the reproduction of gramophone records,
and therefore, have a very definite cut-off
at the higher frequencies in order to reduce
needle scratch. The design of the actual
receiver or amplifier must, therefore, be
arranged to work in conjunction with the
actual loudspeaker which is in use, or a
speaker chosen which has a straight-line
response from the lowest to the highest
freauency which it is desired to rcceive.

a :vﬁé: A
?

@.ﬂ
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fSWITCHES

THE Bulgin range of

switches, a selection
of which we list below—
comptises over 130 dif-
ferent = models — mains,
toggle, rotary, and push-
button. These switches
ate known everywhere for
reliability and excep-
tionally Q.M.B. action.
The small rotary and
mains switches can, and
are, used for practically
J| every radio and small
electrical need.

“The Rotaty wavechange
switches constitute some
of the most advanced
and up-to-date types avail-
able, and it is possible to
assemble almost any com-
bination desired. The
Rotary midget selector
switches also have an
il enviable reputation, and
the .uses to which these
switches may he put are
considetable. They are
saitable, for wave chang-
ing, tone control, circuits
and débridges, multi-range
switches. Allthe complete
range of Bulgin switches
are contained in our com-
plete Catalogue No. 163,
price 6d., post free upon
application to address
given below. Mention
this paper and date.

Max.
List No.” Volts Price

S.176 250 2/-
S.117-9 32 1/3
S.80B 250 2/3
S116 250 2/9
S.45 32 4}
S.180 250 2/~
S8IT 250 1/3
S.129 250 2/6
S.114 250 3/-
M.P.I-3 100 1/-
S.200 250 2/9
S.205R 250 3/9
S.243-8R 250 4f-
S:221.6R 250 5/6
S.227-33R . 250 6/6
$.220 32 2/6
S36 32 1/6
S.39 32 1/-
S.113 32 1/-
S.186 250 2/6
S.184 250 1/9
S.185 250 2/-
S.230 250 2/6
S.137 250 2/6
S.139 250 2/6
5.89 250 3/6
S.123 250 2/6
S.188 250 3/3
S.236 2 1/9

R denotes Rotary type.
Plus 163% war increase.

RADIO SERVICE
MANUAL
Servicing  modern  re-
Pl ceivers is easy with this
New Manual with its
280 pictorial and the-
oretical diagrams and
clear concise text. Solves

your problems.

Price 1f- post free.

FOR ALL RADIO \
COMPONENTS

Thisisan advert.of Mesers. A. ¥. Bulgin, Bye Pass Rd.,
Barking, Essex. Tel.: RiPpleway 3474/3/6.

o
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PRACTICAL WIRELESS

Practical Wireless

BLUEPRINT SERVICE

PRACTICAL WIRELESS No. of
Date of Issue. Blueprint,
CRYSTAL SETS
Blucprints, 6d. each,
1937 Crystal Receiver ., = —_ PW71
The * Junior " Crystal Set 27.8.38 TWo4

STRAIGHT SETS. Battery Operated.
One-valve : Biueprints, 1s. each.

All-Wave Unipen {Pentode) —_ PW31aA
Beginners’ One- \’alver 19.2.38 PW85H
The “ Pyramid ** One-vaher (HF

Pen) o 55 27.8.38 PWo3

Two-valve : Bluepnnt, 1s.
The 8ignet Two (D & LF)

Three-valve : Bluegnnts, 1s. ea:h

24.9.38 PW7G

Selectone Battery Three (D, 2

(Trans)) . — PWi0
Sixty Shmmg Three (D 2 Ll-‘

(RC & ‘Trans)) et — PW34A
1.cader Three (3G, D Pow) 5 —_ PW35
Summit Three (Y Pen, D, Pen)  — PW3¥
All Pentode Three (HF Pen, D

(Pen), Pen) ° .. 29.5.37 PW39
Hall-Mark Thiree (SG Pow) .. — PWil

Hall-Mark Cadet (D, LF, Pen(RC)) 16.3.35 PW48
F. J. Camm's Silver Souvenir (HF
Pen, D (Pen), Pen) (-\n Wave

Three) 13.4.35 PW49

Cameo 1dget Thres (D 2 LF
Trans)) . —_ PWs1

19 6 Sonotone Three-Four (HF
Pen, HF Pen, Westector, Pen) — PW53

Rattery All- ane Three (D, 2 LF
(RC)) — PW55
The Monitor (HF Ilen, D Pen) — PW61
The Tutor Three (HF Pen D Pen) 21.3.36 -PwWe2

The Centaur Three(SG

s Record A1l Wave
Three (HF Pen, D, Pen)

The * Colt*’ All- \Va\e Thiee (D
2 LF (RC & Trans)) .

The * Rapide st,mlght 3 (D
2 LF (RC & Trans))

F. J. Camm’s Oracle All-Wave
Three (HF, Det., Pen) .

1938 “ Triband  All-Wave Three
(HF Pen, D, Pen)

¥. J. Camin’s *“ Sprite “ Three
(IF Pen, D, Tet) 26.3.38 PW87

The * Hurricane ** All- ‘Wave Three
((S(x D, Pen), Pen) .. 30.4.38 PWS9

3. Camm’s’ * Push- Button

Thrce (HF Pen, D (Pen), Tet) 3.9.38 PW92

Four-valve : Blueprmts, Is. each.
Sonotone Four (3G, D, LF, P) . 1.5.37 PW4
Fury Four (2 8G, D, l’en) 8.5.37 PWI1L
Beta Universal Fonr (SG, D, LF,

14837  PW64
31.10.36  PW69
18239  PW72
41237 PWs2
23837 PW78
221.38  PWs4

Cl. B) — PW17
Nucleon Cluss B Four (SG D
(SG), LF, CL. B).. —_ PW34B

Fury Four Super (SG, SG, D Pen) —
Bottery Hall-Mark 4 (HI-‘ Pen,

D, Push-Pull) — PW46
F. J. Camm’s ** Limit " All-Wave -

Four (HF Pen, D, LF, P 26.9.36 PWG7
“ Aeme ™ All-Wave ¢ (Hk Pen, D

PWa4sc

(Pen), LF, CL B) 122,38  PWs3
The * Admiral” Four (HF Pen,
HF Pen, D, Pen (RC)) .. .. 3.0.33  PWgo

Mains ‘Operated

Two-valve : Biueprints, 1s. each.
A.C. Twin (D (Pen), Pen) oo —_ PWI18
A C.-D:C. Two (8G, Pow) . — PW31
Selectone A.C. Radiogram Two

(D, Pow) 4 - PW19

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

Pen, DDT, Pen) o o Pw23
D.C. Ace (SG, D, Pen) .. .. -— PW25
AC. Three (SG, D, Pen) — PwW29
A.C. Leader (HF Pen, D, Pow) 7.1.39 PW35C
D.C. Premier (HF Peu, D Pen) —_ PW35B
Unique (HF Pen, D (Pen), Pen). . — PW36A
Armada Mains Three (HF Pen, D,

Pen) - Pw3s
F. J. Camm’ s A.C. All-Wave Silver

Souvenir Three (HF Pen, D, Pen) — PW50
“ All-Wave ” A.C. Three (D, (o

LF (RC)). . — PW54
A.C. 1936 Sonotone (HF Pen HF

Pen, Westector, Peu) - PW56
Mains Record All- Wave ‘s (HF

Pen, D, Pen) .. - PW70
Four-valve : Blueprmts, 1s. each.

A.C. Fury Four (8G, SG, D, Pen) - PW20

A.C. Fury Four Super (8G, $G, D,

Pen) - e A od - PW34D
A.C. Hall-Mark (HF Pen, D,

Push-Pull) - PWAS
Universal/Hall- Mark (HF I’en D :
Push-Pull) - PW47

SUPERHETS
Battery Sets : Blueorints, 1s. each.
£5 Superhet (Three-valve) .. 5.6.37
F. J. Camu’s 2-valve Superhet -, . —

Mains Sets : Blueprints, 1s. each.
AC. £5 Supcrhet(Three-valveg X —_
D.C. £56 Superhet (Three-valve) ..
Uuniversal £5 Superhet (Three-
valve) .. oo =
F.J. Camm's A.C. Superhet4 5T -
F. J. Camm’s Universal £4 Super-
het 4 Y- 5 g . £
* Qualitope "’ Universal Four 16.1.37
Four-valve : Double-sided Biueprint,-1s, 6d.
Push Button 4, Battery Model .. }22 10.38
Push Button 4, A.C. Mains Model =

SHORT-WAVE SETS.
One-valve : Biueprint, 1s.

Simple 8.W. One-valver .. . 23.12.39

Two-valve : Blueprints, 1s. each.
Midget Short-wave Two (D, Pen) —
The ‘Fleet'” Short-wave Two

(IN(HF Pen), Pen) .. 27.8.38

Three-valve : Biueprints, 1s. each.
F‘penmenter s Short-wave Three

(3G, D, Pow) _
The Prefect 3 (D, 2 LF (RC and

Trans)) .. —
The Band- Sprcad S.W. Three

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

PORTABLES.
Three-vatve : Blueprints, 1s. each.

F. J. Camm’s ELF Three-valve
Portahle (HF Pen, D, Pen) —_
Parve Fly“elght \ﬂdget Port.lble "
(SG, D, Pen) .. .. 3639

Four-valve : Blueprint, 1s.
*“Imp Portablc 4 (D LF LF
(Pen)) .. .

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

PW40
PW52

PW43
PW42

PWi4
PW59

PW60
PW73

PWo5

Sattery Operated.

PW8s8

PW38A
PWo1

PW30A

PW63
PW6s

PWé65
PW77

PW86

48A

PW
AMATEUR WIRELESS AND WIRELESS MAGAZINE

CRYSTAL SETS.
Blueprints, 6d. each.
Four-station Crystal Set .. 23.7.38
1934 Crystal Set .. oo -, —_
150-mile Crystal Set 2 00 —

STRAIGHT SETS.
One-valve : Blueprint, ts.
B.B.C. Speciul Ope-valver o —

Two-valve : Blueprints, 1s. each.
Melody Ranger Two (D, Transg 9o
Full-volume Two (8G det, Pen) ..
Lucerne Minor (D, Pen) .. o
A Modern Two-valver b

Battery Operated,

ot

Three-valve : Blueprints, 1s. each.

£5 53. 5.G. 3 (SG, D, Trans)

Lucerne Ranger (3G, D, Trans) ..

£5 58. Three: De Luxe Version
(SG, D. Trans) .

Lucerne Straight Three (D RC
Trans) L

I

19.6.34

Trnnsportai)fe Three (S6, D, P —
S8impie-Tune Three (S&, D, Pcn) . June’33
Economy-Pentode Three (SG

Pen) . 0ct.'33
“W.M.” 1934 Standard Three

(8G, D, Pen) —
£3 3s. Three (386G, D Trnns) . Mor.’33

19113)5 £6 )68 Bun,erv Three (8 G
Pe b A
I-‘TP Three(Pen,D Pen)
Certainty 'l'hree(SG D, Pen) 3
Minitube Three (SG, D, Tnm) .. Oct.
AIIP\\ a)nve Winnmg Three (SG D

en 3 —

Gl

'35

Four-valve : Slueprints, ¥'s. 6d. each.
85s. Four (8G, D, RC, Trans) .. —_
2HF Four (2 8G, D, Pen) 2 —
Seli-coutained Four (§¢, D, LF
Class B) .
Lucerne Stra.ght Ponr (S(- D
LF, Trans)
£5 5s. Battery Four(HFD 2LF) Feb. ’3o
The H.K. Four (8G. 8G, D, Pen) -
The Auto Straight ¥our (BF Pen,
HF, Pen, DDT, Pen) . Apr. 38

. dug.’33

Five-valve : Blueprints, ts. 6d. each,
Super-quality Five (2 HF, D, RC,
Trans)
CIuasBderadyne(2bG D LF
Cluss B) . -
New Class B Five (" W D Ll"
Class B) ..

AW337

AW388
AW302
AW426
WM409

AW42
AW422

AW435
AW437
WM271
WM327
WM337

WM351
WM354

WHM331
WMi50
WM381
WM384

WM404

WM320
W34
WM3H0

lune 1st, 1940

These Blueprints are drawn full siZe.

Coptes of appropriate issaucs containing descrip-
tions of these sets can in some cases be supplied at
the following prices which ere additional to the cost
of the Blueprini. A dash before the Blueprint Number
indicates that the issue is out of print.

Practical Wircless (issues dated prior to June

1st, 1940) 4d. Post Paid
(issues dated Junec 1st,
1940, and after)

5d. PPost Paid

Amateur Wireless . 4d.

Wirciess Magazine o000 1/4

The index letters which precede the’ Blueprint
Number indicate the periodical in which the des-
cn tion appears : Thus P,W. refers to PRACTICAL

LESS, A.W. to Amateur Wireless, W.M. to Wire-
Iess Magazine

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

L

Mains Operated.

Two-valve : Blueprints, 1s. each.
Consoelectric Two (D, Pen) A.C.. — AW408
Economy A.C. Two (D, Trans) A. C — WM284
Unicorn A.C.-D.C. Two (D, Pen) — WM394.
Three-valve : Blueprints, 1s. cach.
Home Lover's New All- Electric

Three (8G, D, Trans) A.C. — AW383
Manbovam A.C. Three (HF Pen,

D, Pen) . — WM374
£15 158. 1936 AO Radlogrum

(HF, D, Pen) .. . Jan.'36  WM401
Four-valve : Bluepnnts.h 6d. each.
All Metal Four (2 8G, D, Pen) .. July’33 WM329
Harris' Jubilee Radiogram (Hl"

Pen, D, LF, P)). . May '35 WM386

SUPERHETS.

Battery Sets : Blueprints, 1s, 6d. each.
Modern Super Senior .. - — WM375
‘Varsity Four " 25 Oct’35  WM395
The Request All- Waver .. -June’36  WM407
1935 Buper-Five Battery (Superhet) — WM379

Mains Sets : Blueprints, 1s. 6d. each

H:etodc Super Three A.C. May 34 WM359

* W.M.” Radiogram Syper A. c.. S WM366
PORTABLES.

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

Holiday Portable (8G, D, LF,

Class B) ol e 3 AW393
Family Portable (HF, "D, RC,

- Trans) - AW447
Two HF Portable 2 SG D

QP21 — WM363
Tyers Portable (SG, D2 Trans) — WM367

SHORT-WAVE SETS. Battery Operated,
One-valve : Blueprints, 1s. each
8.W. One-valver for America . 15.10.38  AW429
Rome Short-Waver Fl — AW452
Two-valve ; Blueprints, 1s. eaeh
Ultra-Short Battery Two (SG, det,

Pen) o N. L .. Feb.’38 WM402
Home-made Coil Two (D, Pen) .. — AW440
Three-valve : Blueprints, 1s. each.

World-ranger Short-wave 3 (D,
, Trans) o AW355
Expenmenters 5-metre Set (D

Trans, Super-regen) 30.6.34 AW438
The Carrier Short - \uver(SG D, P)July 35  WM390
Four-valve : Blueprints, 1s. 6d. each.

A.W. Short-wave World-beater

(HF Pen, D, RC, Trans) AW436
Empire Short-waver (8G, D, RC

Trans) —_ WM313
Standard Four valve Short-waver

(SG, D, LF, P) oo 22,730 WM3S3
Superhet : Bluepnnt 1s. 6d.
Slmpliﬂed Short-wave Super . Nor.'35  WM397

Mains Operated.

Two-valve : Blueprints, 15, each.
Two-valve Mains Short-waver (D,

Pen) A.C. .. 13.1.40 AW453

““ W.M." Long- wave Couvcrter N —_ WM3s0

Three-valve : Blusprint, 1s.
Emigrator (SG, D, Pcn) AC. 2 -— WM352
Four-valve : Blueprint, 1s. 6d.
Standard Four-valve A.C. Short-

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

MISCELLANEOUS,

S.W. One-valve Converter (Price

6d. ~ 0 ~5 e _ AW320
Enthusiast’s Power Amplitier (1/6) — WM387

Listener’s 5-watt A.C. Amplifier
(1/6) oo . v. %o — WM392

Radio Unit (2v.) for WM392 (1/-) Nor. '35 WM398
Harris Electrogram battery am-

plifier (1/-) WM399
De Luxe Concert A.C. “Electro-

gram (1/-) Mar.’36 WM403
New style Short-wave Ad.apter

(1/-) a 00 — WhAI388
Trickle Ch.nrger (bd ) ol —_ AW82
Short-wave Adapter(!/- ) =t — AW4s8
Superhet Converter (1/-) . -— AWIST
B.L.D.1..C. Short-wave Convcrlcr

(1/-) . May'36  WM405
Wilson Tonce Mast- r(II ) L June 36 CWMANG
The WM. A.C. Short-wave Con-

ve.ter (K/-) og = s WAL
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> fOR THE
RADIO SERVICE MAN,
DEALER AND OWNER

The man who enrolls for an 1. C. S. Radio
Course learns radio thoroughly, com-
pletely, practically. When he earns his
diploma, he will KNOW radio. We are
not content merely to teach the prin-
ciples of radio, we want to show our
students how to apply that training in
practical, every-day, radio service work.
We train them to be successful!

INTERNATIONAL CORRESPONDENCE SCHOOLS

Dept. 94A, International Buildings,
Kingsway, London, W.C.2.
Please explain fully about your Instruction in

the subject marked X,
Complete Radlo Engineering
Radio Service Engineers
Elementary Radio
Television
If -you wish to pass a Radio examinationm,
indicate it below.
inst, of Wireless Technology
P.M.G, Certificate for Wireless Operators
Provisional Certificate in Radio Telephony and
Telegraphy for Aircratt
City and Guilds Telecommunications

(Use penny stamp on unsealed envelope.)

The ¢ Fluxite Quins’’ at work.

As * Eh * said, when Haw-Haw ** went dead.”

* P'haps it's due {o our 'planes overhead.”

But ** Ee,” said, “"Maybe

Other reasons there be ;

No Flurite, for example,” he said.
See that FLUXITE is always by you—in the
house—garage—workshop—wherever speedy sol-
dering 1s needed. Used for 30 years in govern-
ment works and by leading engineers and manu~
facturers. Ironmongers—in tins, 4d., 8d.,
1/4 and 2/8.
ﬁsk to see the FLUXITE SMALL-SPACE §0L-

ERING —compact but substantial—
complete with full instruections, 7/6.

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

The FLUXITE GUN 1s always ready to put
Fluxite on the soldering job instantly. A little
pressure places the right quantity on the right
spot and one charging lasts for ages. Price
1/6, or filied 2/6.
Write for Free Book on the art of ** soft ** solder-
ing and ask for Ieaflet on CASE-HARDENING
STEEL and TEMPERING TOOLS with FLUXITE
FLUXITE LTD, (Delgt. W.P.), DRAGON WORKS.
BERMONDSEY 8T.. S.E..

SIMPLIFIES ALL SOLDERING

~ PRACTICAL WIRELESS

A UNIVERSAL CRYSTAL SET
(Continued from page 242)

mfds., a semi-permanent crystal detector,
four terminals or sockets, one fixed con-
denser, .001 mfds. (this value is not critical),
and, of course, a pair of 2,000 or 4,000 ohm
headphones.

The baseboard and panel can be ocut out
of well-seasoned three-ply wood; the

actual sizes are not very important, but

7ins. by 8ins. for each would be reasonable.

The variable condenser can be of the
solid-dielectric or air-spaced type; the
latter is preferable if it is to hand. The
semi-permanent detector can be obtained
from Messrs. Electradix Radios, if your
local dealer cannot supply.

Layout and Assembly

The layout and wiring are quite simple,
as Fig. 3 shows. The tuning condenser and
detector are mounted on the panel, while the
coil and terminal or socket strips are
secured to the rear of the baseboard. When
mounting the coils, support it off the base-
board by two small strips of wood or
ebonite }in. thick, the coil former being
held in position by one screw at each end
passing through the ends of the former and
the distance pieces.

Keep the wiring as neat and direct as
possible, and see that all connections are
tight. It must be appreciated that with a
set of this type it is very essential to avoid
any possible losses, and as these can be
introduced by poox or dirty contacts,
particular attention should be paid to such
items.

It should be noted that the connections
X, Y and Z are formed with short lengths
(6in. should be ample) of flexible wire, and
that the arrow heads represent the small
crocodile spring clips obtainable from
most radio dealers. The object of these will
be explained below.

Operation

Assuming that ap aerial and earth are to
hand, the aerial should be connected
to the terminal A and the earth wire to E.
After joining the headphones to the two
terminals PH., the clip X should be clipped
on coil connection No. 3, the Y clip on to
No. 2, and the remaining clip Z to No. 7.

‘When these connections have been made,
rotate slowly the tuning condenser, and the
local station should be heard. If no signal
is obtained, make a careful adjustment to
the detector by withdrawing the knob,
giving it & partial turn, and then allowing
it to gradually return. Don’t turn it without
withdrawing it, otherwise the crystals will
be ruined.

Once a station has been heard, experi-
ments can be carried out to determine the
best settings of the clips X, Y and Z. The
greatest signal strength will be obtained
with X and Y on connection No. 1. Greater
selectivity and slightly less signal strength
will be secured by tapping X and Y down
the coil.

The Home Service station (449 m.)
should be received with the variable con-
denser nearly all in. If it is tuned in with
the condenser half or more open, move clip
Z down to No. 7. If, on the other hand, the
condenser has to be full in, then the clip
can be moved up to, say, No. 5.

The best setting for all the clips can only
be determined by actual test, then
some interesting experiments can be
carried out by the constructor. At a later
date details will be given showing how to
increase the range of this simple set and
how to make use of the coil in a valve
receiver.
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Signal Work in Training Aids for Navy,
Army and R.A.F,

L.R. SOLO PHONES. For use with buzzer morse.
Useful as a_circuit tester wi

a pocket cell. SIngle Earplece

40 ohms, metal hook loop, with

5 Dltb?w 3.3. 60 ohms,

L.R. DOUBLE HEADPHONES.
Pilot Signallers 120 ohms, Phones.
All leather headbands with slide
adjustment chin strap and 4 ft,
cord. Comfortable, 3/8. Sullivan
120 ohms. Aluminium Headbands,
3/9, cords extra.

HIGH RESISTANCE AND
RADIO PHONES. The m% 5
sensitive is _ the adjustable
Brown's. A Reed, aluminium
swivel headband 4.000 ohms,
35/6. 1.500 ohms, 21/6. 120 ohms, 17/8. Cords, 1/9.

Headphones—Various, Second-hand Headphones.
in good order, 2,000 ohms and 4,000 ohms, 5/-, 8/6
and 7/8, with cords. Western Electric, 2,000 ohms, 4/8.

PORTABLE FIELD PHONE
Leather W.D. Portable
Exchanges in wood cases for 5 lings
etc. Service Field Phones are difficylf
to get at the present time, but WF
have been able to find 100 vers
sofled but serviceable and can glvi
. immediate delivery. Pig-skin casem,
morse key, mike and phone.

MORSE KEYS, Service Keys
available are all soiled and well
used, and ;we have both Army an
Navy types. We -
range of other keys.
Dummy Practice Keys, 3/-. 1, T.X.
on black moulded base, a good small key, 3/8. 1la,

key on polished wood base
7/6. 3. Operators' P.F. plated
pivet bar and terminals,
mahogany base, 9/8. 4, Type
LV. Superior ditto, nickel-
plated pivot bar and fittings,
on polished base, 10/6.

LE;}RN!;;RS’ MORSE PRACTICE SET. Special
ll?&p ex with Key Buzzer and Lamp for sound and visual,

BUZZERS, small type, with cover, 1/6."Power Buzzers,
with screw contact and adjustable spring armature, 2/6.
Heavy Buzzers in Bakelite case. 3/6. Siemens Morse
Line Transmitters, with key and brass-cased Power
Buzzer, 17/6. Magneto Exploders, 25/-. Field Telegraph
Sets with Sounder, Belay and Galvo, eto.

MORSE INKERS Tape Strip Recorders : portable or
table, Dot-Dash or Wheatstone. Cheap, Wheatstone
Strip Hand Perforators, 15/-. Paper Tape for Morse and
Wheatstones, green or white, 6d. reel. Brass Tape Reels
in mahogany case, 2/6.

METERS. Lineman’s Q I & Galvos. Two ranges
with ilgee terminals for circuit testing. In leather
case, 16/-.

CIRCUIT TESTING.
CASED GALVOS, 7/6.

CELLZTESTERS. Megger 3-0-3moving coll. Aluminiom

HORIZONTAL BRASS-

ELLIOTT BATTERY TESTERS. Government Model
108, Moving Coil Ammeter and graded theo., 37/8.

TESTERS. Field AC. or D.C. Vest v
Pocket Tester * Dix-Mipanta * Bake- L
lite case, 28 in. by 3 in. No projecting o

. Universal versatile high- ]
noving-iron multi-range meter § . 1 A
ce on A.C. or D.C. battery or [& | r‘
No );rojecting terminals. Three B
volts : 0-7.5 volts ; 0-160 volts ; \
0-300 volts. In black Bakelite case, 2{ in. W F
by 2: in. 19/@ oniy. ¢

METER MOVEMENTS. Full size, moving coil, P.M,,
for adapting home-made multi-range testers. For 3 in.
or 4 in, dials, 5/-, post 1/-.

ALUMINIUM FOIL 12 in. by 12 in., 8d. sheet.
CRYSTAL SETS. In stock as previous adverts.

YOU MUST KEEP YOUR BATTERY PREPARED 1|
Charging on A.C. Mains. The NITNDAY will keep
your battery fit without attention.

Model N/A2}, charge 2 volts ¢ amp., 12/8.
Model N/A@}, Trickle Charger, charge 8 volts i amp.,
716. ’

Model N/B@/1, Car Charger. charge 6 volts 1 amp., 24/-.
Model N/B@/1} Car Charger, charge 6 volts 1§ amps., 27/6.

Model N/C6/2, Car Charger, charge 6 volts 2 amps., 37/-.
stand-by electrical and radio repair
or for reply to all enquiries.

Model N/D 12 1, HM. Car Charger. To charge 12 volts
material and apparatus, 10 Ihs. for 5/-.
ELECTRADIX RADIOS

1 amp., 38/-.
Post Free. @/ :%
218 Upper Thames Street, London, E.C.4

5/- EMERGENCY PARCELS of useful
Stamped envelope must be enclosed for Bargains List N
Telephone ; Central 4611

-
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Classified Advertisements

ADVERTISEMERTS are accepted for these columns
at the rate of 2d. per word (minimum charge 2/-
each paragraph). Series discounts of b per cent. for 13,
10 per cent. for 26 and 15 per cent. for 52 insertions
ure allowed. Al advertisements must be prepaid.

EACH paragraph will commence with the first word
. printed jn bold face capitals. Additional words in
bold face capitals are charged at 4d. per word.

ALL commnnications should be addressed to the
Advertisement Manager, *“ Practical Wireless,” Tower
House, Southumpton Street, London, W.C.2.

CABINETS

A CABINET for every radio purpose. Surplus cabinets
(undrilled) from npoted makers. We liave bundreds in
stock (no catalogues). Send measurements of chassis,
ete., and say what kind of cabinet required. Stamp
for reply. Inspection invited.

H. L. SMITH AND €O, LTD., 289, Edgware Road,
W.2. Tel: Pad. 5801. .

LITERATURE

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

LOUDSPEAKER REPAIRS

LOUDSFEAKER repairs,
make. 24-hour service,
Speakers, Pulteiey Terrace,
London, N.1.

British, American, any
moderate prices.—Sinclair
Copenhagen  Street,

REPAIRS to moving coil speakers. Cones/eoils
fitted or rewound. Fields altered or wound. Prices
quoted, including elfininators. Pick-ups and speaker
transformers rewound, 4/6. Trade invited. Guaranteed
satisfaction. Prompt service, .

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

MISCELLANEOUS

PRINTING.—1,000 Billheads, 38. 9d.; Memos, Cards,
etc. Samples free. — Creteway Press, 24, Buxted,
Sussex.

BE TALLER !! Clients galn 1 to 6 iaches !!
Incressed my height to 6ft. 3line. Ross System
Never Failg. Fec £2 2s. complete. Details 6d. stamp.
—Malcolm Ross, BM/HYTE, l.ondon, W.C.1.

PRACTICAL WIRELESS

June 1st1 1940

PUEBLIC APPOINTMENTS

RECEIVERS AND COMPONENTS

AIR MINISTRY.
AERONAUTICAL INSPECTION DIRECTORATE.
Vacancies exist for unestablished appointments as
Lxaminers in the General Engineering, W/1' and
Justrument Branches.
QUALIFICATIONS.
All candidates must have good general education, be
able to read drawings, understand specitications, use
micrometers and other measuring instruments.
(a) Applicants for the General Enginecring Branch
must have had practical experience in an engineering
works. An clementary knowledge of materials testing
is desirable.
(b) Applicants for the Instrument Branch must have
knowledge of physies and training in light engineering
or instrument making. Candidates with knowledge of
optical instrusents are also required.
(c) Applicants for the W/T Branch niust have practical
knowledge of W/T and electrical eguipment with
technical training in radio communication egual
to City and Guilds final examination standard.
ACCEPTED candidates will undergo a period of
training in inspection as applied to the above subjects,
not exceeding three calendar months, and will be
paid £3 10s. 0d. weekly during training. Subsistence
allowance of £1 Bs. 0d. weekly during training is
payable to married men normally residing outside
the training area. Onsuccessful completion of training,
candidates will be appointed as Examiners at a salary
of £246, if 25 ycars of age or over, with a corresponding
reduction of £12 per annum for each year under 25 .0n
joining (payable monthly §n arrear) if service is satis-
factory, and must be prepared to serve in any pa
of the United Kingdom. i
KORMAL age limits 23 to 60.
CANDIDATES should indicate on thelr applications
{)or whieh vacancy they wish to be considered—a,
or c.
APPLICATIONS must be made on Form 786, copies of
which can be obtalned on application, by posteard
only, to: The Inspector-in-Charge, A.J.1). Training
School (J.C.8./REC. 53), Brandon Steep, Bristol, 1.

NON-COMMISSIONED - WIRELESS TECHNICAL
INSTRUCTORS REQUIRED IN ARMY UNITS.
EMOLUMENTS. N
Pay &s. 3d. per day (7 days a week). Clothing, rations
and accommodation, or if this cannot be provided,
allowances at authorised rates. 1{ married and other-
wise eligibie. family allowances payable in respect of
wite and children subject to allotmient from pay.

-CANDIDATES should preferably be under 35 and over

24 and
(a) Hold one of the following gqualifications :—
Graduateship of the Institution of Klectrical Engi-

necrs.
¥inal (Grade 111) QOertificate of City and Guilds of |

London Institute Examingtion in Radio Communi-
catton.
Higher National Certificate in Electrical Engineering,
Certificate of City and Guilds of London Institute in
Radio Service work.
. or
(b) Be able to pass an examination on the following
syllabus :

MORSE EQUIPMENT

FULL range of ‘Transmitting Keys, Practice Sets,
Oscillators, Recorders and .other Radio Telegraph
Apparatus, designed and manufactured by T. ’le
McElroy, World’s Chanipion Telegraphist. Sole dis-
tributors : Webhb’s Radio, 14, Soho Street, London,
W.1, ’Phone: Gerrard 2039,

'MORSE TRAINING

WIRELESS Code Courses. * Book of Facts ** Free.-—
Candler System Co. (L.0.), 121, Kingsway, London,
w.C.2,

NEW CHASSIS

ARMSTRONG €O. recommending tho following
economically priced Radio Chassis for good quality
reproduction.

ARMSTRONG Model AW38.—8-valve All-wave
Radio-gram chassis, incorporating the latest circuit,
-neluding 6 watts push-pull output. Price £8/8/0 +
59, war increase.

_Armstrong Co. have many other models of equal
interest, please write for catalogue,

« Armstrong Manufacturing Co., Warlters Rd., Holloway,
London, N.5.

NEW LOUDSPEAKERS

3,000 Speakers, P.M. and energised 4in. to 14in. in-
eluding  several Epoch 18in.—Sinclale  Speakers,
Pulteney Terrace, Copenhagen Strect, London, N.1.

Simple algebra, including quadratic equationss
simple trigonometrical ratios and identities ; vectors.
Properties of electric currents ; heating of conduc-
tors ; magnetic fields : unit of current; ohms law ;
resistance in series and parallel : potentiometer.
Magnetic effect of current ; fields due to parallel
wires ; field due to a solenoid ; electro magnets.
Meters.

]nﬁ;lction; effeet of rotating a coil in a magnetic
field.

Mutual and self induction ond inductance ; effect
of inductance on growth and delay of current.
Capacity ; charging storage aud discharge of con-
densers ; through resistance and inductance.
Alternating currents ; vector diagrams; effect of
resistance variation ; effect of L and C tn an AC.
circuit ; phase difference of currents ; resonance in a
series circuit ; paraliel circnit of L and € ; Q factor.
Elementary knowledge of valves; simple theory
of umg)]iﬂers. oscllators and detectors; general
principles of radio practice.
SUITABLE candidates will bhe interviewed at local
centres, and, if succesaful. witl be entisted and appointed
acting Sergeant-Tradesman. Kor those who are on
the Schedule of Reserved Occupations special arrange-
ments will he made to enable them to be enlisted.
APPLICATION forms, obtainable by posteard from
the Under Secretary of State, War Office (A.G.b.c.).
Hobart House, Grosvenor Place, 8.W.1, to be lodged
by 6thi June, 194).

RADIO MAP AND GLOBE

WEBB'S Radio Map of the World enables you to
locate any station heard. Size 40” by 30" 2 colour heavy
Art Paper. 4/6. Limited supply on Linen, 10/6.
WEBB’S Radio Giobe—superb 127 full-colour model.
Radio prefixes, zones, ete. Heavy oxydised mount.
Post Paid. 27/6.—Webb’s Radio, 14, 8cho Strect,
London, W.1. ’'Phone: Gerrard 2089,

RADIO CLEARANCE, LTD. 63, High Holborn, London,
W.C.1. TELEPHONE : HOLborn 4631.
LISSEN 2v. screen-grid valves, 8.G.215 and $.G.2V,

3/6each.

LISSEN 2v. battery pentode, 4-pin side terminal P.T.2A
and P.T 3/11 each.

LISSEN 4v, mains screen grid A.C./S.G., 4/11 each.
LISSEN 4v. mains output pentode A.C./P.T., 4/11 cach.
LISSEN rectificr valve V650, 2/11 each.

ALL-WAVE super-het. chassis, 5 valve A.C. Latest
Mullard valves THA4.B., V.P4.B, T.D.D.4., Pen.
A4, LW, 4/350v. Ranges: short wave 14-48 metres.
Medinm wave 200-360 metres. Long wave 800-2,200
metres. Size of chassis, 141in. lony, 7iin. deep, height
overall 8}in. Controls, tuning at side. Volunie on/off
at side, wave-change, provision for pick-up. Com-
plete with valves and knobs, £4/17/6. Special
Spealker, 1,500 ohmis field, 10/8 each.

ULTRA SHORT and short-wave choke. Lissen Hi-Q.
inductance, 100 microhenries. Boxed, list, 2/-. Our
price, 1/- each.

ULTRA SHORT and short wave double wound low-
resistance choke. Lissen Hi-Q. resistance less than
.05 ohms. Boxed, list, 2/6. Our price, 1/3 each.
LOW-L0SS Ceramle valve-hoiders. Lissen Hi-Q.
Baseboard and chassis, 5- and 7-pin, 10d. and 1/- each.
MANSBRIDGE type condensers. Lissen Hi-Q. 250
D.C. working. Moulded case with feet .1 mfd. and 1
mfd., 6d. each.

ROTARY COIL UNIT. Lissen Hi-Q. Four-band from
4.8-91 metres, can be selected by a turn of the knob.
With circuit. Boxed. List, 15/ti. Our price, 6/11 each.

LOW-LOSS sliort-wave variable condensers. Ceramic
insulation. Brass vanes. Lissen Hi-Q. Minimun
capacity 5 micro-micro farads. Two types. Boxed.

With knobs. 160 mmfd. List, 7/6. Our price, 3/-each.

- 20 mmifd, Llst, 5/6. Our price, 2/6 cach.

CONE speaker unit. Lissen. Complete with reed and
chuck. Boxed, 1/- each.
PUSH-PULL switches.
3-point, 6d. each.

ROLA P.M. speakers. FLatest type, 74" cone with °
power and pentode transformer. Boxed. 15/- eaclt.
CLOCK-FACED dials. 5" x 31", With printed 3-wave
seale.  Ox-copper escutcheon and glass, 3/6 each.
Ditto, less escutcheon, 2/6 -each.

FILAMENT transformers, input 200-250v., output
4v.4 amps., 4v.6 amps., 4/11 each,

MAINS transformers. Plessey. 3850-0-350v., 90 m.a.,

Lissen. 2-point, 4d. each.

“4v. 2.5 amps., 4v. 6 amps., 8/6 each.

MAINS transformer, G.E.C. American windings,
350-0-350v., 65 m.a., 5v. 2 amps,, 6.3v. 2.5 amps.
Suitable for replacements in G.E.C. models, 5/6 cach.

MAINS transformers, Wearite. Tvpe R.C.1,
250-0-230v ., 80 m.a., 4v. 2.5 amps,, 4v. 4 amps., 9/11

‘each. Type R,C.2, 350-0-350v, 120 m.a., 4v. 2.5 amps.,

4v. 4 amps, 12/6 each. Type R.C.3, 350-0-350v.
160 m.a., 4v, 2.5 amps,, 4v. 2 amps.,, 4v. 5 amps.,
15/-eaeh. Type R.C.4, 500-0-500v. 150 ma., 4v. 2 amips.,
4v, 2 amps,, 4v. 2.5 amps., 4v. 5.6 amps., 21/- each,
All above are centre-tapped windings.  Type R.C.5,
100-watt auto transformer, 100-110v., =200-250v.,
reversible, 12/6 each. Al transformers 200-250v.
tapped primaries.

CHASSIS mounting valve-holders. American 4-5-6-
7-pin, 4d. each. Octuls, 6d. each. Loctals, 10d. each.
7-pin English type, 3d. each.

1 WATT resistances, Polar N.S.F., 4d. each ; 3/9 dozen.
All slzes up to 2 mey.

VOLUME CONTROLS. American C.T.S., finest made,
divided spindles. Length 24". With switch 2,000,
5,000, 10,000, 25,000, 100,000, 230,000,-500,000, and
1 meg., 2/6 each. Wire wound, 5 watt (less switch),
2,000, 5,000, 10,000, 20,000, and 25,000 ohms., 2/-
each.

24 MFD. can type electrolytics, 450v. working, 1/6 each.

MAINS TRANSFORMER, type R.C.D. Drop through.
Capped, 250/350v. 100 ma., C/T. 4v. 6 amps., 4v, 2.5
amp. Wire-ends, 10,6 each.

SPEAKER transformers, pentode output, 3-4 ohm.
matching, 3/- each. 1 o

B.1. wire-end tvpe, hias electrolytics, 50 mfd., 12v,,
1,6 each. Ditto, 50 mfd., 50v., 2/- each.

TUBULARS wire-end, non-inductive paper condensgers,
All sizes up to 0.1, 5d. each ; 4,9 dozen.

B.1. 8 x 3 mfd., 550v. working. (‘ardboard electrolytics,

3 6 cach. Ditto, 16 x 8 mfd., 4/6 cach. Ditto, S mfd.

tubulars, 2'- each.  Ditto, 4 mid. tubulars, 1/9 each.

Ditto 2 mfd. tubulary, 300v. working, 1/3 each.

All orders must Include sufficient postage to cover.

Hours of business : # a.nt.—6 p.m. weekdays; 9 a.mn.—
1 p.an. Saturdays.

PLEASE WRITE YOUR ADDRESS IN BLOCK
LETTERS.

WE CANNOT UNDERTAKE TO ANSWER EN-
QUIRIES UNLESS ACCOMPANIED BY FULL
POSTAGE (21d.).

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

BAKRKRUPT Dargains.
makers’ sealed cartons,
30% to 40% below llsted prices;
%Btables, car radio.

Brand new 1039/40 models, |
with guarantees, at less

also Midgets,

Send 2id. stamp for lists.—

dio Bargains,” Dept. P.W., 261-3, Lichfield Road,

Aston, Birmingham.

TRANSFORMERS for L.T. Rectiflers for charging

and gafety, 12v.
176, Greenwich High Road, S.E.10.

DENCO.—Ultra low loss 8.W. components, receiver

polystyrene insulation. Send 2d. for Catalogue.—
Werwick Road, Clacton, Essex.

lighting, from 12/6.—Thompsons,

s:,

VAUXHALL.—All goods previously advertised arc
still available ; send now for latest price list, free.—

Vauxhall Utilities, 1634, Strand, W.C:2,

COULPHONE Radio, Ormskirk. Collaro A.C. Motors,

12in. turntable, 21/6 Radiogram Units, 45/-.
quality er}stal pickups, 25/-.

High
Rola G'12 speakers,

energised, 52/6, G12 P.M., 85/-. Guaranteed American

valves, 4/6 ea. Octal, 5/6. 1d. stamp for lists.
pa

LIMITED number of Meissner 3-valve short-wave
kits in stock, price 21/- post free, complete except for
valve, which ean be supplied if required. Send cash

with order at once to avoid disappointment.

Large

stocks of all valves, all typesof electrolytic eondensers

at_Jeast 30 per
Edgeworth Crescent, Hendon, N.W 4.

cent. below list.—Gilpin Electrie, 32,

OLDHAMS.—Ex-Police, slightly used,

unspillable

¢v. 7 amp. Accumulntors, suitable for Lamps, Port-

ables, etc. 2/- each,

Also 6v. 38 amp. accumulators,

shightly used, suitable for A.R.P. emergency lighting,

Tairand

carriage forward. Special terms for trade.
best rubber covered oopper aerial wire, 50 feet,

suitable for all purposes espectally S.W. receptlon

/ post free.

See also last week’s issue.—London

Central Radio, 23, Lisle Street, W.C.2. Gerrard 2969.

SOUTHERN Radio’s Bargains.
:/LI. Guaranteed. Postage Extra.

Parcel of useful Components, comprising Con-

densers, Resistances, Volume Controls, Wire, Circuits,

etc.

Value 25/-. 5/ per parcel.
15/-

Service Man’s Component Kit.

Electrolytic

Condensers, Volume Controls, Resistances, Tubular,

Mica, Paper Condensers, Valve Holders, cto.

120

articles contained in strong carrying case, 9° x 77 x 77,

15/- the Kit.

21/ Small Trader’s Parcel of Components,

Artleles comprising all types Condensers,

Holders, Resistances, Chokes, Colls, Wire, ote.

85/-, 21/ the parcel,

6/~

4 and 1 watt, 5/- per 100.

g/ﬂMOND Loud-spenkcr Units, 2/6;
6,

2/-%

Crystals, 6d. ; Marconi V24 Valves, 9d. “P.0.

150
Vaive
Value

100 Wire-end Reslstances assorted capacities,

Crystal Sets,
Westectors ’lvpe w2, 2/6 Crystal Detectors.

Mlcrophones on Stand for use with any recenver, 5f=3
Telsen W349 Iron-core Midget D.R. Coils, 5/6; Morse

Tapping Key: sl,3/ ; Buzzers, 1/6.
2/= Tool or

ment Stock; Wood .9° x 7° X 2/-,

nstrument Cnrrylng Cases, ex Govern-

SOUTHERN Radfo, 46, Lisle Street London, W.C.

Gerrard 6053,

FREE ADVICE BUREAU

COUPON

This coupon is available until Junc 8th, 1940,
and must accompnny all Queries and Hints.

PRACTICAL WIRELESS, 1/6/1940.
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RIN
TIES

. Thie unique ilandbuok

A shows the casy way to

secure A M I,
1

GIN

M. LW, T,
AM1IRE., andsimilar
qualificationr WE

NO FEE.” Details cre given of
ovor 1530 Diploma Conrses in al}

4 branches of Civil, Meeh., Eloc Motor,
Aero, Radio and Telesision E 3 Trac-
ing, lnspection, Buildi E; ctc. Write

for thi= enlightening Handbaok to-day. FREE and nozt free,
Men with radic knowlédge-can oblain allmdive posts

in thes Services.-
RRITE INSTITUTE oF
ENGIN ING TECHNOLOGY

409, Shakespeare Hou:
17, 18. 19. Su-aﬂord Place. l«ndnn W.1

PREMIER RADIO

REW PREMIER S.W.
RECEIVER KIT

In response to many requests, we have now pro-
duced an A.C. version of the popular Premier
Short Wave SG3 Kit. Complete Kit of Parts
with drilled chassis, all components, Plug-in
Coils covering 13- 170 metres, 4 valves and full
instructions and cireuits £4/10/-. Completely
wired and tested, £5/10/—, Send for full delails.

PREMIER SHORT-WAVE BATTERY-OPERATED
KITS for OVERSEAS NEWS
Incorporating the Premter 3-Band S.W. Coll. 11-86
Metres without coil changing. Each Kit is complete
with all components, diagrams, and 2-voit valves.

A.C.

'3-Band 8.W. 1-Valve Kit, 14/-. 3-Band S.W. 2-
Vaive Kit, 22/6.

DE LUXE S.W. KITS
Complete to the last detail, inclnding all Valves
and coils, wiring diagrams and lucid instructions
for building and working, Each Kit is supplied
with a steel Chassis and Panel and uses” plug-in
Colils to tune from 13 to 170 metres.

1 Valve Short-Wave Recciver or Adaptor Kit 20/~
1 Valve Short-Wave Superhet Converter Kit 23/-
1 Valve Short-Wave A.C. Superhet Converter
Kit s .. 263
2 Valve Short-Wave Receiver Kit, . 29/~
3 Valve Short-Wave Screen Grid and Pentods
Kit N o 68/-

SPECIAL OFFER. ROTHERMFL PIEZO
BRUSH CRYSTAL PICK-UPS. New Junior
P.U. with arm, 19/6. Standard 3.8.. Mode] with
arm, 29/6. P. uU. head only, De Luxe Model, 15/6.

Special Offer of Rcocord Auto-Changer Units for
A.C, Mains by famous manufacturer. Play 8
records,
stop, Start and Rejector. Limited number only
at £4/19/6,Carriage Paid.
MAINS TRANSFORMERS. Manufacturers' surplus.
All brand new and Guaranteed.
Input 110 v. and 220 v. A.C. Output 325-325 v,,
120 m.a. 6.3 v., 2-3 amps., 5 v. 2 amps,, C.T.,
7/6 each. Input 230 v. A.C. -Output 325- 325 v, o
75 m.a., 5 v, 2 amps,, 6.3 v. 2-3 amps. C.T., 6/6
each. lnput 100-2 0 . ., 300-300 v. 60 m.a. "av.
65a.CT.,4v.12a,6/11. Output 325-325 v. 180
m.a., 5v. 23'1mps 6-3 v. 2-4 amps., 12/6.
PREMIER BATTERY CHARGERS for A.C.
Mains. Westinghouse Rectification complete and
ready for use. To charge 2 volts at § amp., 11/9 ;
6 volts at } amp., 19/-; 6 volts at 1 amp., 22/6 ;
12 volts at 1 amp., 24/6 ; 6 volts at 2 amps., 31/8

REPLACEMENT VALVES FOR ALL SETS

Rect.,5/6 ; 500 v, F. W. Rect,,6/6 ; 13v..2amps.
Gen. Purpose Triodes, 5/6 ; H.F. Pens and Var.-
Mu H.F, Pen,, Doubles D|ode Triodes, Oct. Freq.
changers, 7/6 each. Full and Half- Wave Rectifiers,
6/6 each
TRIAD HIGII GRADE U.S.A. VALVES, all types
in stock. Standard tubes 5/6 each. Octal Dase
tukes, 6/6 each,
PREMIER 1940 HIGH FIDELITY AMPLIFIER
KITS. Each Kit is complete ~guh ready-drilied
chassis, selected components, muuhed valves,
full diagrams and instructions.

Completely

Kits of Parts wrred aml
with Valves \ Tested.

4-watt A.C. Amplifler £2 6 6 £3 4 0
t-watt AC/DC. £2 6 6 £3 4 0
g-wait A.C. £6 2 6 .£7 0 O
8'10—wattAC/DC P £5 5 0 £6 2 6
15-watt A.C. Y £6 14 0 £8 2 6
PREMIER  Short-Way Condensers all-brass
construction, with Trolitul insulation. 15 mmf,,
1/9; 25 mmf 1/10; 40 mmf, 2/-; 100 mmf,

2/3; 160 mmf., 2/7; 260 mmf., 2/11

Coil Formers, 4- and 6-pin, plain or threaded,
1/2 each.

UTILITY Micro Carsor Dials. Direct and 100 : 1
Ratios, 4/3.

LISSEN Dual Range Sercened Coils, medium and
long waves, 2/9 each.

Orders 5/- ’and over sent Post Free. Under 5/-
‘plense add 6d. postage.
accompanied by 24d. stamp,

YOU MUST HA‘VE A
PREMIER 1940 CATALOGUE

111 PAGES . . . PRIBE 6d. plus postage, 2}d,
GET YOUR .COPY TO-DAY!

ALL POST CRDERS TO : Jubileo Works, 167,
Lower Clapton Road, London, E.5. Ambkerst 4723
CALLERS TO : Jubilee Works, or our NEW

E FLEET STREET, E.C4.
PRI 165 Cenfral 2833

or 50, High smet Clapham, S. W.4. Macaulay 2381

Latest tvpe Magnetic Pick-up, Auto- |

T

-or listen to the wireless bulletins.

EUROPA MAINS VALVES. 4 v,, A.CT Types,-
AC/HL ALC/L, AC./8.G6. A.C/V.-MSG.,
A.G./H.P.,, A.CJY.H.P. (5-pin) ali 5/3 each.
A.C/H.P, A.C./.V.H.P. (T-pin), 7/6. A.C./Pens-
I.LH, 7/6 ; A.C./P.XA, 7/3; Oct. Freg. Changers,
876 ; Double Diode Triodes, 7/4; 350 v. F.W.

‘READERS’ BARGAINS

RADIOGRAM, good tone and working order, also all-
wave table reeciver Must be good and reasonable
price.—Roberts, Rural Structures, Amersham.

HALLICRAFTER Sky-champion, as new, used 1h.
per week only. Owner joins Services, £14.—6, Elizabeth
Avenue, Christehurch, Hants.

SPARE conn good dition, cheap. List:
Denny, Sunnyhiil (,ottage Hardwicke Road, Bury

St. Edmunds.

WANTED, Radio festing meter, state_price and make

1 to J. G. Ramer, 100, Gertrude Road, West Bridgford,

Nottingham.

SCIENTIFIC SOCIETIES

RADIO Soc»ety of Great Britain. Reduced subscﬂp-
tions during war. Details and “T and R Bulletin”’
1/-.—16, Ashridge Gardens, London, N.13.

TUITION

PRACTICAL Postal Conrses, radio televxsnon test
equgment design, trade-test coachlng for RAF
pos
Secret.a[y, LP.R.E,, 3, Shirley Rond, London, W 4,

LP.R.E. and L.W.T. exams. ; booklet free.—

YOUNG MEN (15-20 years) urgently needed to train
as Radio Officers for the Merchant Navy; military
excmption Obtainable; short tralning period ;

fees ; arders ncccpwd Write or call for full
tlculnrs Wireless College, Calmore, Southamp n,
or Wireless College, Colwyn Bay.

low

BOOKS

YOU need this war atlas when you read the newspapers
** Newnes Compre-
hensive War Atlas” will make the progress of tho
conflict understandable in all its aspects.
war maps, Including the Scandinavian countries,
Western ¥ront, Balkans,
frontiers ad]om or are near those of the belligerents.

With war strengths of the Armies, Navies, and Air

¥orces of the Nations.—Of all newsagents and book-

sellers, 1s. 6d. net, or by post 1s. 0d. from the Book
House,

Publisher, George Newnes, Ltd,, Tower
Southampt,on Street, Strand, London, w2

8 pages of

and all countries whose

20 ONLY
SPARTON 5-Valve Press Button Radio

Any 7 stations on_ Press Button, Walnut Cabinet,
Provision for Pick-up and Extension Speakor,
4 watts Output with negative feed back, Multi-
stage Superbet, A.V.C. For A.C. mains only.
Guaranteed Perfect Reception, Original Prlce
£9.19.6, Our Price £4.5.0. Carriage paid

LONDON CENTRAL RADIO STORES,
23 Lisle Street, W.C.2. Gerrard 2969

WE SUPPLY LATESTMODELS OF

ARMSTRONG

QUALITY CHASSIS ON

EASY TERMS

&

TERMS. PROMPT DELIVERY, CARR. PAID.
4ONDON RADIO SUPPLY CO.,
* WINDEN,” ARDINGLY RD.,BALCOMBE,
SUSSEX (Evacuation Add*ess)

All enquirics must be-

WRITE FOR FULL DESCRIPTIVE LIST &

Special Rate For !
Readers’ ¢ Wants’ =

if you require a special com-
ponent or a replacement coil
—a classified advertisement
will probably secure it. Many
of our readers have a stock of
surplus components. A re-
duced” rate of Id. per word .
{minimum 11-) is charged for
readers’ advertisements, Try
a paragraph for that ° want.’
Send yeur adverhscmtnl with P.O. lo: :—Advertise-

menl Manager, ”* Practical Wireless,”. Tower ouse,
Southampton Street, London, W.




A GREAT NEW WORK

THEORY AND PRACTICE- OF FLYING * MECHANICAL AIDS
TO FLYING * AIRMANSHIP * AEROPLANE EQUIPMENT

- COMMUNICATJONS AND OPERATIONS
NEWNES’ ;

AERONAUTICS

This magnificent new work is of
indisputable value to all men now
in the Royal Air Force—for wartime
and afterwards. It is a standard
reference in training establishments
and schools, and covers theory and
practice of flying, equipment, scientific
aids to flying, navigation, operation—
it is, in fact, the one comprehensive
work that should be in the possession
of every pilot and trainee. The brief
outline on right gives some little
indication of the enormous, scope
covered, and a brochure will be sent
to you, entirely without obligation,
if you complete and send the
coupon below.

4 HANDSOME VOLUMES
CHART CASE

Dealing with :—

Aircraft Markings and Sig-
nals. Flying Muiti-engined
Aeroplanes. Tracing In-
ternal Combustion Engine
Troubles. Acceptance Tests
of Aeroplanes. Controllable-
pitch Airscrew, Electricity
in the Cockpit. The Modern
Fighter. Principles of Flight.
Hydraulic Controls. Instru-
ment Flying. The Link
Trainer. Air Photography.
Air Ambulance. Sperry
Gyro Control. Rules for
Air Traffic. Licences and
Certificates. Aerobatics and
Carburation. Navigation
on Long Flights over the
Sea. Duties of Experimental
Research Test Pilot. Night
Flyingand Aerodrome Light-
ing. Testing for Wireless
Operators. Daily Inspection
of an Aecroplane. The
Control of Boost Pressure.

Electrical Interference in
2048 PAGES Flying. ?eviation in Mag(;
et " netic m SES a
Ot Up-to-date Specialist Information Methods oofpasCorrectic:‘n,

2000 PHOTOS Plans and Development of the Flying
. Diagrams Boat. Astronomical Air

Navigation. ~ Air Naviga-

34 Loose-leat Data Shests tion Regulations.  Piloting

a Flying Boat. Mountain
Flying. Speed Indicators.
Blind-flying. De-icinz. For-
mation Flying. High Alti-
tude Flying, etc., ete.

EXPERT
CONTRIBUTORS

50

FREE Technical Advisory Service.

CHARTS

RS L g L

POST COUPON NOW

HOME LIBRARY BOOK COMPANY
George Newnes, Ltd.),

Tower House, Southampton Street,
Strand, London, W.C.2.
Please send me, without any obligation to purchase, full
particulars of ' AERONAUTICS " and details of how [
may oblain this work for a small initial subscription.

the

Occupalion.e ..o vivivroverrss P.W.1640
If you do not wisk to cul your copy, please send postcard,
mbentx'om'ng ** PRACTICAL WIRELESS,” to address

"-a-a-uc'-------.------- L L 1 3 11 1]

George Newnes, Ltd,

Strongly hound
in durable blue
Moroquette,

Ry S O W
£
=
o

Published e;.'ery Wednesday by GEORGE NEWNES,
by THE NEWNES & PEARSO:

RADIO & | by
TRAINING GOTCH, LTD. South Africa :

10s. 10d. for six months,

MAN W,
AN Y CONDITIONS OF SALE AND SUPP

LEARN RADIO
FROM .
oot St

sequence of
authoritative

instruction

% “Radio to-day in all its branches
provides a big opportunity for men
to learn a remunerative trade”—
says this Service Manager, who is
very short of staff.

THE OUTLINE OF WIRELESS

By RALPH STRANGER

This book covers the theory and practice of Wireless Recep-
tion comprehensively, and makes everything plain even to the
most ‘‘ non-technical ”’ reader. Step by step it teaches
you everything you want to know about wireless. Over
800 pages. Fully illustrated. 10s. 6d. net. (By post 11s. 1d.)

THE PRACTICAL WIRELESS ENCYCLOPAEDIA
By F. ). CAMM

Wireless Terms and Definitions stated and explained in

concise, clear language. 392 pages. Over soo illustrations.

7s. 6d. net. (By post 8s.)

SIXTY TESTED WIRELESS CIRCUITS
By F. ). CAMM
Modern circuits of every type.
for assembling and wiring.
notes on operation,

Diagrams and instructions
Details of components and
3s. 6d. net. (By post 4s.)

PRACTICAL WIRELESS SERVICE MANUAL
By F. ). CAMM
A complete work on the testing and servicing of all
types of wireless receivers, Packed with information.
With over 220 illustrations. 288 pages.
6s. net. (By post 6s. 6d.)

NEWNES’ SHORT-WAVE MANUAL
By F. J. CAMM

Deals thoroughly with the problems underlying the design
of short-wave apparatus, the special circuits which yield
the best results, and designs for receivers based on those
circuits. 5s. net. (By post ss. 6d.)

WIRELESS TRANSMISSION FOR AMATEURS
By F. ). CAMM

Covers fully and clearly the whole- field of wireless
transmissio<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>