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Receivers,” Amplifiers, and a Room-to-room Communicator. This is a complete guide to the constritction of
all types of receivers, from crystal sets to superhets, from b'attery sets to mains sets, from all-wave to
short-wave sets. frem amplifiers to a room-to-room  cCOmmURicator, All of the circuits described bave
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attery and Mains-operated Receivers, Adaptors, Units, Portables, ~ Short-wave Receivers, All.wave

been built and tested, and in many cases wiring diagrams have been included.
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My Day’s Work

produce and it is expected that Celia Lipton

L Choosing a Component’

MANY beginners are . confused when
: looking through radio catalogues
by the wide ranges offered in some. single

will’ again delight With her singing of
“Over the Rainbow,” in the part of
Dorothy, the little glrl who -is whisked
away on the crest of a tornado, to the
wonderful land of Oz,

PEAKERS in the series entitled *“ My
Day’s Work,” to be broadcast on June
15th, will be Albert Jennens, who will
desorlbe his job in a big glass works in

North-West VVorcestershne- Walter
Levick, of Tamworth,;v'ho will tell how
he keeps the “roads’’ clearin a coal
mine; an interview Wlbh George Jones
(the VVa,rwmkshlré Whuers Secretary),
and H. Van Bylevelt, manager of a |
cycle depot in Birminghamn, who will )
give some hints to those who owing
to the petrol control, are rxdmg & f
bicycle for the first time. Ay

“Rhapsody in Black”

HE Music Goes Round—And
Round ”’ came to the end of a
most succéssful run a few weeks ago,
and listenérs to afternoon programmes
have probably missed this weekly spot IS
of sparkle and sophistication. How-
ever, Roy Speer, its producer, and
James Dyrenforth, its new-style com-
- pére, have put their heads together
and already announce a successor N
called ‘“ Rhapsody in Black.” This
series, which begins on June 19th, will
bring to the microphone the Negro in o
all his moods—ifrom the splendid sim- -
plicity and intensity of the spiritual
‘to the amazing rhythms and other
manifestations of Harlem and New
Orleans.

Maurice Winnick and His
‘ Band

) lines. Coils may be all classed under one
heading and all modern coils are de-
signed to cover a given range, being

! wound to inductance values set out by

j the Component Manufacturers’ Feder-

. ation. * L.F., transformers, however,:

g are available with various ratios and

. . inductance: values and these confuse

j’ some constructors. Similarly, there are

'j many different patterns of H.F. choke,

I and this is a most important item in

| some circuits. Accordingly, in this -

| issue, and alsoin the next, we endeavour
to explain the functions of chokes in
various circuits and how to determine
the-type of component for separate
purposes. Resistances also have various

\ ratings and this again offers some con- |

| fusion. The values are, however, fixed

i according to the voltage to be dropped |

. or the purpese for Whlch they are re-

. quired and the wattage may easily be”

i calculated. It is"the samé with most

i other components, but the choke is

i undoubtedly the chief stumbling block

. and we think the various difficulties

will be easily overcome when the facts

are properly understood.

Thirsty Work

HIE fourth in the series of Maurice
5 Brown’s * Thirsty Work ™ pro-
. grammes i to be broadcast to the
Forces on June 14th. This time, Brown
has taken the B.B.C.’s mobile recording

i

,
e R PR

‘A modern portable field radio transmitter and receiver. Note

unit to a village on the borders of
Northamptonshire and Rutlandshire where

the aerial-carth arrangement and batiery supplies.
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AURICE WINNICK has just finished
his successful season at the Dor-

he found some excellent singing in the local
inn. This programme will be slightly
different from the three previous ones in so
far as it will not be purely local. The
songs listencrs with the Forces will hear
are of a more general character -and one
number includes animal noises. The artists
in the programme will include a gamekeeper,
a forester and farm-labourers.

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.
Registered at the G.P.O, for transmission by
Canadian Magazine Post.

The Editor will be pleased to tonsider articles of a '
¢ procticdl neture  switable for publication in
: PRACTIOAL WIRELESS. -Such articles should be
§ written on one side of the puper only, und should
- § containthe name and address of the sender.  Whilst
+ the Editor does not hold himself responsible for
.1 moenuscripts, every effort il be made to return
t then if a stamped and addressed envelope is
I enclosed,  All eorrespondence intended for the
i Lditor should be addressed . The Editor, PRACTICAL
+ WIRBLESS, George Newnes, Iitd. l'ouer Hou.se,

chester, where he has won high praise from the
connoisseurs on his particular rendering of
swing ; and on June 16th he will broadcast
as the band of the week. This is Winnick’s
first visit to the particular B.B.C. provincial

studio from which he is to broadcast, :

though probably not his first engagement ‘
in the city itself, as he is a much travelled

man, who had toured most-of the music-

halls of Britain with his own band before

he was twenty-one vears old. Perhaps he

developed his taste for travel in his first

job in a cinema orchestra, and made up his

mind as he accompanied with appropriate

music the exotic scenes of the silver screen T
before him, that he would visit those scenes
himself. Anyway, Maurice took on the job
as band-leader on one luxury liner after
another, and his job took him-three times
round the world. He studied dance music

e o
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Second Film Festival

NE of the richest scores in film
musicals of the last few years

belongs to the recently released * The

'lea.ld of Oz.” It is pOSSIble that Jack 8 Q‘mttlmnml‘on Street, Strand, V.

Beaver’s radio version of the score was even ! 01;'1"!7 to ”‘(‘; rapid  progress s "i 'Ii’&”/n of
o wireless appurgius and to our efforts to Leep our

more colourful than the Omgma’l Cert}alnly i readersin touch with the latest developments, we yive

it contributed cons1derably to the SUCCESS s no warranly thut apparatus described in our

of the broa,doasf, The revival of the radio  I-columns is not the subject of letlers patent.

version of thig Odd but successful adapta- Copyright in all drawings, photographs and

articles published in PRACTICAL WIRBLESS 48
tion of a classic American fairy tale will be |} specifically reserved throughout the countries signu- in New York, and learned there to play the
broadcast on June 17th, ; within three

I fory to the Berne Conmvention and the U.S.4. ;i  clarinet and the saxophone ; but the violin
months of its ﬁrst productxon, and will be Reproductions or indtations of any of these are . is the instrument which he preferq and with
second in the lmpresswe list that makes

therefore expressly forbidden., PRACTICAL WIRE-
i i LESS incorporates “ Amateur Wireless,” that he leads the first-class band he is con- ~ -
up “ Film Festival.” Douglas Moodie will ducting to-day.
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A Handy Bridge for Measuring the Values of
Condensers and Other Capacities

must have a maximum of .001 mfd. to give
a sufficiently wide range, and in the case of
the original model two- .0005 mfd. mica

W dielectric ganged condensers were used,
§ but one of the old straight-line capacity
i type of .001 mfd. would be equally suitable.

These are very often to be had
from wireless stores.

Use a ‘““mosquito™ or high-
note buzzer for preference, and

P et B ’){)fmme g o :
K oot Buzaer.  One Wwhich is not too moisy
:. $ "'{/ ¥ 533 mechanically, otherwise the note
J / A . :
; i+ -~ 1/psatalea 1 the earphones will be drowned
05;2%2,%/‘22 ‘ b ?’JF‘ Zermnal by the vibration of the armature.
wilth § SfETR T T
S 75 Baltery  \JoMake and Break”  Construction
ontact. Wiring and construction should

Fig. 1.—Wiring diagram of the simple capacity tester.

“HE necessity for some simple form
of apparatus for capacity measure-

ment, such as that described
here, must have been felt at one time or
another by every wireless enthusiast.

The time and labour of fault location in
service work on commercial receivers may
be reduced with such gear, To the experi-
menter, of course, there are innumerable
ways in which the ability to measure capa-
cities will prove of interest and value.
The bridge described here is extremely
cffective, employing as far as possible
parts which constructors are likely to
have on hand, or which, at any rate, may be
purchased with very little outlay.

How It Works

The action of the instrument is very
casy to understand. If an alternating or
intermittent potential such as that obtained
from a buzzer is applied across the points
A and B of the bridge circuit, shown in
Fig. 2, the current may be considered to take
two paths—one through the point-C and the
two condensers in this arm, and the other
through D and the two condensers in this
arm. Now it is possible by so arranging the
values of the four condensers to obtain a
condition when the potential at C is the
same as that at D.

In this case no current will flow through
the telephones which are connected across
these points, and no note will be heard.
This is actually secured when the capacity
AC bears the same ratio to the capacity
CB as the capacity AD does to DB. Thus,
if AC is .0003 mfd. and CB three times as
much, AD could be practically any value,
and so long as DB was three times the
value of AD no note would be heard. By
making the capacity in AC variable it is
possible to calculate any unknown capacity
connected in AD, provided AC has a suit-
ably calibrated scale and the unknown
condenser is within the working range.
The range of measurement available by
tuning AC from zero to maximum will
depend upon the choice of the value of DB.

The values used here have been chosen
by calculation and experiment to give two
ranges of capacity measurement most use-
tul for recciver test work while using the
condensers which are most likely to be on
hand. So long as the circuit arrangement
and capacity values are adhered to, it
matters very little as to the actual layout
or form of the unit. The variable capacity

present no  difficulties, since
there is surprisingly little com-
plication about the unit. It should be
possible to assemble and complete the
whole job in an hour or two. When the
bridge is ready for work the scale must, of
course, be calibrated on both ranges, and

mfd. and .004 mfd. are required. These
should be connected in turn to the * capa-
city test® terminals. starting with the
smallest capacity and increasing in steps.
Switch on the buzzer and set the single-
pole double-throw switch for the-right range
(the .001 mnfd. in circuit for the lower range,
and the .5 mid. for the higher), then tune
the .001 mfd. variable for minimum signals.

ach”zero position obtained should be
marked accordingly. For the second range
values between .1 mfd. and 2 mifd. are
required. It should be noted that with
three or four condensers practically the
whole of the range may be covered by
series and parallel connections. For
example, a .0002 mfd. and a .0003 mifd.
will give readings for the individual values,

~and also for .0005.mfd. when joined in

parallel. Two .5 mfd. condensers will
give .25,.5 and 1 mfd. readings, and so on.

The scale may bhe calibrated directly,
that is, the actual capacity values written
on the scale, or, alternatively, a scale
divided into
degrees can be
used and the
readings plotted
in the form of
a graph. The
first method is
somewhat sim-
pler and quicker
to read, while
the second
method enables

On-G
5fwc£

Fig. 2.—Theoretical circuit diagram.

while this presents no difficulties, suitable
fixed condensers of marked capacity must
be available. For the first range two or
three or more condensers between .0001

A

Z Siingle Pole Double.
gl Lok £ {z%é/e 7hrow

intermediate
values to be
estimated
from the curves

plotted with
three or four
points. Where

the first method
is used it is a
good ' idea to
make the poin-
ter double
ended, in which
i casc one half of
the circle may he used for the lower
range, and the opposite half for
the higher range, thus avoiding confusion
between the two sets of figures.

By F. J.
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For The- Begmnep R

MONG the various types of components

which go to make up's radio receiver,
;. there is one class which seems to-be

. rather neglected—namely, chokes. . Thls

. may be due in part to the somewhat insigni-
), ficant form- of its diagrammatic representa-
tion, and-in part to the fact that in many
cases—though not in all—the exact value
of its electrical properties is not go crltlca.l
so far as circuit efficiency is concerned, as
those of, say, a tuning coil or a variable
condenser.

But, however this may be, chokes of onc
type or another do play rather important
parts in the receiving equipment of to-day,
and when it is desired to purchase one it is
well worth choosing a type which isin every
way suitable to the job in hand and likely
to give long and- satisfactory service.

- A o s o el

i Functions of a Choke

In order to be able to make a wise
selection, however, it is necessary to under-
stand exactly what a choke is, and what are
its functions in a circuit, as well as the
different kinds of chokes, which have been
evolved for different purposes. To begin
with, then, a choke is, essentially, a coil of
wire, and its principal property, on account
of which it finds "application in radio
circuits, is impedance. This at once calls
for further explanation.

You all know that when a direct current is
passed through any piece of apparatus, the
value of the current flowing is limited by
what is known as the resistance of the
apparatus, resistance being the opposition
which the apparatus offers to the flow of
current. If, instead of passing a direct
current through the apparatus, we apply an
¢ alternating current, the apparent resistance
’ may, or may not, be the same as when a
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consists of or contains a coil of any kind,
the apparent resistance to alternating
current will be much greater.. In fact, it is
possible to design a coil which has a very
small resistance to direct-current flow, but
a very large apparent resistance to the
passage of an alternating current—and
" such a coil is called a choke.

~ Impedance -
Now why should a coil offer a higher

direct current ? The answer is, because it
: possesses the property of inductance. As
' the alternating current grows from its
zero value to its maximum value, a magnetic
field is built up in the coil and its neigh-
. bourhood, and the growth of the magnetic
field within the coil induces another electro-
motive force in the coil, in opposition to that
; originally applied, and thus tending to
- prevent the original current from flowing.
‘Smnlarly, when the alternating current is
' dying away, a back “E.M.F.” is self-
i induced, tending to maintain the flow.
, The coil thus presents a different form of
. opposition from that due to pure resistance,
‘J although its effect is precisely similar,:
H}ha,t is to say, it limits the value of the
current. Th1s opposmon is termed ¢ im-
) pedance,’’ and it is measured in ohms in the
| same way as resistance.
One point must be. made clear—every
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direct current was applied. If the apparatus -

opposition to alternating current than to -
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choke has, in addition to its impedance,
which is only operative on alternating
current—a certain amount of resistance,
which is -effective with both direct and
alternatmg current The resistance, apart

from any increase owing to high- frequency"

effects, 1s unvarying in value and depends
entirely. upon the length, diameter and
material of the wire. The impedance, on

H.F. Choke Fig. I.—The
position of the
choke in a stan-

dard H.F. stage.

gr1d circurt

H.F Valve R

the other hand, is not constant in value—it
varies according to the frequency of the
alternating ‘current, being higher at high
frequencies than at low frequencies. Thisis
because the ‘‘ back E.M.F.”” depends upon
the rate at which the magnetic field changes,
and the rate of change i8, of course, greater
when the frequency is higher.

It is for this reason that a choke should
never be specified as a choke of so many
ohms impedance, because although it is
possible to measure the impedance, it is
necessary to state at what frequency the
measurement is made. It is customary,
therefore, to specify a choke as of so many
henries or microhenries mduotance, for,
knowing the inductance, it is possible to
calculate the 1mpedance at a given fre-

H.F Choke é

i

Fig. P Aperiodic Fig. 3.—The stan-
H.F. coupling includes =~ dard reaction H.F.
a choke as shown here. choke.

HT+

H.F or
Detector
valve

Reacz/on
circyrt

quency. This is, however, seldom neces-
sary on the part of the conmstructor, as in
most set designs the correct mductance is
quoted. -

HL.F. Chokes

Now let us see in what ways the special
properties of chokes are employed in radio
circuits. Chokes are used for various
purposes in both the radio- frequency and

- low-frequency portions of receivers, as well
.ag8 in power supply umts

We W;ll begin

AL
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CHOOS][N G A CHOKE—1

Details of Various Chokes, and Their Impqrfance in the Circuit

with high-frequency chokes, Their appli-

_cations are many, but in all cases they are

used primarily to ““ choke back’ or block
the passage of high-frequency currents—
hence their name. For example, a choke is
frequently inserted in the anode circuit of a
high-frequency valve, between the anode
and the H.T.+ terminal (Fig. 1), its object
being to permit the flow of the mean anode
current, but to oppose the flow of the radio-
frequency variations, which are by-passed
via the coupling condenser to the tuned
grid circuit of the detector valve. Of course,
it is not absolutely necessary to use choke-
fed tuned-grid coupling—the older tuned-
anode circuit is just as effective, but tuned-

-grid coupling has the a,dvq,rta,ge that the

moving plates of the tuning condenser may
be earthed because the coupling condenser
isolates the tuned circuit from the H.T.
supply.

Then a high-frequency choke is often
used in the anode circuit of a high- frequcncy
valve without a tuned-grid coupling, in
such sets as portables (see Fig. 2). Its
action is very similar to the first application
except that the extra amplification obtain-
able with the tuned circuit is not achieved,
A third use for a high-frequency choke is in
the anode circuit of a detector valve, as
indicated in Fig. 3. Here its function is to
pass the direct current component of the
anode current and also the low-frequency
modulation, at the same time, due to its
high 1mpedance at radio frequency, choking
back the radio-frequency component which
is thus diverted through the reaction coil.

Special H.F. Chokes

It is clear that chokes for any of these
purposes should have as high an impedance
as possible at the frequencies at which they
will be operated. As the range of fre-
quencies to be covered in radio reception is
very wide, it has been found impossible to
design one type of choke which can be
used indiscriminately on all frequencies.
There have, therefore, been developed what
may be termed ** general purpose’’ high-
frequency chokes, suitable for use on either
the medium or long broadcast bands., These
are the chokes usually specified in normal
broadcast receivers. For short-wave work-
ing, special short-wave chokes are marketed.

On the other hand, for use in superhetero-
dyne receivers, on the intermediate-
frequency side, owing to the lower frequency,
it is neeessary to employ chokes of higher
inductance than for ordinary straight
broadeast receivers. For use in the anode
circuit of a detector valve as in Fig. 3, a
choke of the standard type is correct.

The first point to make certain when
choosing a high-frequency choke, therefore,
is that it is of a type suitable for the
frequency upon which it will be used—or
rather the band of frequencies., This will
be clearly stated by the maker, and you can
hardly go wrong on this score if you tell
your dealer for what purpose you require
to use the choke. Practical values for
H.F. chokes are given in the table over-
page.

Next, we must pay attention to the
design of the choke, In order to obtain

(Continued on next page.)
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CHOOSING A CHOKE

(Continued from previous page.)

the necessary amount of inductance, a large
number of turns of wire have to be wound
on the choke. These tuins act as the plates
of small condensers, so that there is a
tendency for the high-frequency current
to pass from turn to turn through this self-
capacity, thus defeating the object of the
choke, which is to block. off one circuit to
the passage of the high-frequency current
and shunt it along another path. The
higher the frequency the easier it is for the
radio-frequency current to take this short
cut past the choke; so another feature of
a good high-frequency choke is low self-
capacity—or what is termed low-loss con-
struction. This is particularly important
in the case of short-wave chokes.

RN SRR SRR RN

PRACTICAL WIRELESS - -

The next point calling -for attention is
the matter of interaction. ™ It is obvious
that a choke comprising a number of turns
of wire will produce a considerable magnetic
field of its own, and the inagnetic effétts
may cause unwanted coupling with other
parts of the circuit, resultihg in instability.
Conversely, the windings' of the choke may
in their turn pick up either by magnetic or
electrostatic coupling, impulses from some
other part of the set, which again might
introduce unstable operation.
Reducing Interaction ;

The self-field of a choke can be reduced
by winding the coil in binocular form, i.e., as
two coils side by side. This results in a
much more concentrated field, having very

Inductance
.. 200,000/500,000
100,000/200,000
50,000/200.000

Purpose
Coupling for 8.G. valves
Standard H.F. Coupling. .
Ordinary reaction

much smaller external influence. For
man urposes,

Self D.C. howev}e:r, epspe%ially
Oapacity — Resistance| {1y oqdm sets, it
1/3mmfd.  200/500{ ;¢ desirable to
2/4 mmfd. 300/§00 screen the high-
1/3 mmfd.  200/700 frequency chokes by

size, and we can see to it,
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enclosing them completely in metal cans
or covers. Here, however, a further risk
may be introduced, for if the screen is so
designed as to be close to the choke win-

- ding, the screen and the choke will in

their turn act as the plates of a condenser,
and valuable high-frequency energy will
be by-passed to earth and lost. Hence in
selecting a screened H.F. choke, choose
one in which there is generous spacing
between the windings and the case.
Finally, the general mechanical design
of the choke should be sound. We must
usually trust to the maker to see that all

.internal connections are well made, and the

winding properly insulated between sections
and between the wire and the case. But we
can select types which have sensible
terminals or connecting-lugs, and fixing
holes which are in convenient positions, and
will. take screws or bolts of reasonable
too, that
the choke we buy is of a general design
which will withstand normal usage without
damage.

Converting or Adapting?
| Clearing Up a _Pr¢§ent-de;y Problem |
By H. J. BARTON CHAPPLE, B.Sc.

N PracticaL WIRBLESS, dated May 25th,
some Interesting practical notes were
furnished concerning the use of a short-

wave converter, and at the same time
mention was made of the use of an adapter.
There always appears to be a certain
measure of confusion existing concerning
the exact functions of these two units, and
as at the present time there are many people
who are twrning their attention to the short-
wave end of the spectrum it is useful to
examine the position in regard to the two
ways in which the home receiver may be
made to function, although the normal range
is only medium and long waves. There is
little doubt that for the very best results it
is preferable to employ a short-wave or
ultra-short wave receiver designed solely
for this purpose, but questions of expense
arise, and provided the home set would
normally be inactive during those periods
when short and/or ultra-short wave listening
is to be indulged in, then on the face of it
there seems no reason why this set should
not play its part.

Differenit Functions co
Regarding the two units themselves an
-adapter is usually a short-wave detector
which is designed to cover the short or
ultra-short wave band, or both, and is
plngged into the detector -stage of the
ordinary broadcast set so as to adapt it to
its new purpose. The term converter, on
the other hand, is used when the device
functions as a result of changing one
frequency into another frequency which
comes within the scope or range of the
home set. The double combination then
becomes a superheterodyne receiver, the
high frequency side of the home set working
as the intermediate frequency amplifier.
With these two facts clearly in one’s
mind it is now a much simpler matter
to sec which method is better suited to meet
individual requirements. Turning to the
adapter first, since only the low frequency
side of the home set-is to be brought into
commission, the quality of the results
obtained will depend very much on the

degree of audio gain existing, and also the
-frequency response. One thing that must
be guarded against is insensitivity in the
adapter unit. If long range working 1s not
desired then a straightforward detector
circuit alone, similar to those which from
time to time have been featured in these
pages, will suffice. A series of plug-in
coils may be used to cover the necessary
band, but it is neater and less tronblesome
to use a multi-range coil, provided it has
efficient switching incorporated, and is
properly screened. So many of these
units fail because of poor switchirg, so be
sure to obtain a coil from a manufacturer
of repute. (

Increasing Range

When it is felt desirable to increase the
listening range of the adapter, then a stage
of high-frequency amplification can be made
to precede the detector valve, and this tywo-
valve combination can then work in con-
junction with the audio-frequency side of
the home set. Give the adapter a good
chance to prove its efficiency by using a
satisfactory acrial installation, and if
working on the ultra-short waves study the
notes published recently in Pracricar
WIRELESS in order to ensure that any dipole
‘arrangement falls within its correct cate gory.
Pay particular attention to the disposition
and length of interconnecting leads between
the adapter and set, otherwise instability
will mar the working. If the home receiver

is A.C. mains driven, remember that by -

cutting out the normal H.F. and detector
loads the volts from the rectifier unit will
rise. This may cause trouble, and if the
same rectifier unit is not employved to feed-
the adapter, then it may be found advisable
to introduce a durmmy load to equal the
watts consumed by the non-working part
of the home set.

Converter Unit

Coming now to the converter unit, it
must be remembered that this functions
by making' the high frequency section of

the domestic set “into an intermediate
frequency amplifier of a superheterodyne
set. This part of the home set should there-
fore be very efficient, and as a general rule
the receiver itself is left tuned at some
position - on the long-wave band—the best
setting is found by experiment—and all
ordinary tuning is undertaken with the
converter unit. This can be a first detector
only, or when higher sensitivity is desired,
and more distant listening is necessary,
then the detector stage can be preceded
by a high frequency stage. For useful
working details the reader is referred to
prage 218 of PracTicaL WiIrrLEss, dated
May 25th, where a typical H.F. and
detector converter unit circuit was described.

On the score of cost it is generally found
that the adapter is cheaper, but when per-
formance.is of the greatest importance the
converter is usually capable of providing
the better results. Very useful operating
knowledge of the short and ultra-short
wave bands will be acquired, and this will
pave the way to the ultimate desire of con-
structing a special complete set which can
be used independently of the one doing
duty for domestic listening.
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Car Radio Taboo

HE Postmaster-General has announced
that a Defence Regulation dated

May 29th provides that apart "from
certain authorised exceptlons, no person
shall use;-or have in his possession, or under
his control any wireless receiving appm‘atus
installed in any road vehicle. Any wireless
recel,vmg apparatus, even if it is"not fixed
in position—for example, a portable set
—will be decmed for the’ purpose of the
regulation to be installed in a vehicle if it
is in the vehicle in such circumstances that
it can be used or readily adapted for use.
On May 3lst the Postmaster-General

cancelled all ordinary wireless receiving:

licences for the installation and working of
wireless apparatus in road vehicles. 1In
the absence of special authority, therefore,
all persons who have wireless apparatus in,
motor-cars, or other road vehicles, niust
talce immediate steps to remove all such
apparatus, including aerials, from these
vohicles. As the time limit set was June
2nd, no doubt all motorists have complied
with this new regulation by this time.

The regulation applies whether the vehicle
is in use or laid up, but the wireless licences
in respect of these vehicles should be
retained by the owners. No refund of
licence fees can be made, but the question
whether any allowance can be made in
respect of their unexpired periods will be
considered when the time comes to remove
the present embargo, and to issue fresh
licences for the use of wireless apparatus in
road vehicles.

I am surprised, however, that the
Minister has ignored the possibility of
bicycles carrying portable transmitting and
receiving apparatus.  Such vehicles should
have been included in the Order, in my
view. Also, it scems to me that it will be
highly ‘dangerous for a member of the
public to pm(hase a portable set and carry
it home by car. I-do not know whether
this will restrict the sale of portables,
because people will be apprehensive that
the possession of such an instrument may
land them into trouble. Obviously, a
picnic party seen strolling towards some
fields with a hamper and a portable wireless
sct would be suspect.

Reserved Occupations -

HERLE seems little likelihood that the
schedule of reserved occupations

will impose bigher age limits on those
engaged in the skilled sections of the
wireless industry. 1 mention this because
some newspapers have been indulging in
wishful thinking, and spreading false
information about the intentions of the
Ministry of Labour. .

Licence Figures

THI* U.LR. (Union Internationale de
Radiodiffusion) recently - published
a table giving the number of litences
for wiveless receivers issued in each country.
Here it is: Belgium, 1,148,659 ; Denmark,
834,565; Dutch FEast Indies, 90,385;
Listonia, 90,876; Germany, 13,945,022 ;
Hungary, 511,410 ;. Iceland, 16,755.; Ire-
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land, 169,392 ;
4, 666 058
/9 081 ;
90,856 ;
605,‘574:
Ljubljana, 22,151;

Italy, 1,135,000 ; Japan,
Latvia, 154 106 ; thhuanla,
Palestine, 43,777; Portugal,
Rumania, 319, 708 Sw1tzerland
Yugoslawa Belora,d 107,785';
Zagreb, 35,433

Radio Engineers’ Manual
HE ¢ Radio Engineers’ Mdanual *’ which
we are - publishing in pocket-book
form will be issued very shortly. I make
this statement in reply to those readers
who are anxious to obtain a copy. When it
is ready the usual announcements will be
made in this journal.

2

Fourpence a Week
THI‘ ‘RE has been a gratifying number
f letters from readers thanking us
for inecreasing the price to 4d. rather than
adopting the alternative of reducing the
number of pages. All readers seem aware
of the difficulties with which publishers and
editors have to contend at_the present time.

An All-dry Receiver
ITHERTO all-drvy valves have not
.been available to members of the
public. I understand, however, that they
are now released, and that the Editor is
designing a receiver incorporating them.
Such a receiver will be of immense use to

ourreaders in the Army, to air-raid wardens,

and to others who for one reason or another
are without accumulator charging facilities.

Newly-trained Citizen Airmen

OMIE months ago a Second-Class Air-

 craftman arrived at an R.A.F.
Ihitial Training Wing. He was then merely
a thansported civilian ; to- dav he is a trans-
formed Service man. He is a finished pro-
duct of the “IT.W.,” and as a Leading
Aircraftman awaits his posting to a Flying
School.

What has happened to this man since the
day he walked into the Service ? He has
learned the new and improved foot drill
syllabus. He is no guardsman, perhaps,
but he is a smart airman and that, in itself,
is a credit both to himself and his instructor.
He has completed a physical training course
from which he has learned that the business
of maintaining a healthy body can: be
effected under the guise of thoroughly
enjoyable exercise.

He has revised his mathematlcs up to
matriculation standard. He has learned to
receive and transmit morse .code messages

at useful working speed. He has become
thoroughly acquainted with the operation
and mechanism of the more widely used
Service armaments. He has learned the
rudiments of air navigation. And, more

practical than any of these, he has com- -

pleted a course on the visual Link Trainer,
and so has a theoretical knowledge of the
proper handling of an aircraft.

Moreover, he has been imbued with a
spirit of discipline which has not robbed
him of his individuality, or his initiative,
but has brought home to him a keener
realisation of the trust that has been
placed in him. At the same time he has
been taught Service etiquette and the
modus vivend: of Service 1.fe. He is not
an automaton ; he is one ‘cf the thousands
of new citizen-airmen of the British Empire.

Air Force Require Radlo Men
EN up to 50 can now serve in the Royal
Air Force provided they have ex-
perience in radio work. A new class of entry
has just been created to provide personnel
for the maintenance of Air Force wireless
equipment of various types. The age limits
for radio trade entrants are from 18 to 50.
Large numbers of pilots, air observers and
wireléss operator/air gunners are required
for the R.AF. at the moment. Young
men of-good education, with dash and
initiative—especially those in age groups
which have not yet been registered—are
asked to volunteer now. ~
Application can be made at any Com-
bined Recruiting Office ; or to any local
Labour Exchange.

Jamming Haw-Haw

" SEE that one of the daily papers has

worked itself into a fine frenzy over
the amusing broadcasts of Lord Haw-Haw.
The daily paper seriously suggests that the
time has come for the ruthless and con-
tinuous jamming of Haw-Haw. This, they
think, will choke the pestilential lies thrown
so glibly into the air by Goebbels. They
go on to suggest that even if the Germans
retaliated by jamming our radio, we could
still, through our telephones, listen to our
own broadcasts. This suggestion is too
ridiculous to need much comment. Haw-
Haw broadcasts in Iinglish, and as I have
yet to discover any Englishman who takes
the slightest serious notice of him, except
when we want a little light entertainment,
I cannot see why we should run the risk,
even if that were ‘possible, of retaliatory
jamming measures. To suggest that we
should listen over our telephones to our
own broadcasts is just too absurd. In the
first place, less than half of the listeners
have telephones, and in the event of air
attacks, we should not be able to listen in,
as all telephonic communications will -be
suspended, as of course, will be the broad-
casts. I suggest that newspapers should
investigate the possibilities of their sugges-
tions before they make themselves, as well
as this country, look ridiculous. As 1nost
of them have a radio expert on the Staff,
why are they not permitted to advise ?
Is it becauseé some of the alleged experts
themselves propound these amusing theses ?
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Musical History-4

The Music of Bach and Handel, by Our Music Critic,

T the close of the seventeenth century;
music had *‘ attained its majority * ;
it was now about to reach its

maturity. It was to be launched on a
course which it has followed down to our
own day, only diverting from it to its own
peril. Many of the writers already men-
tioned had produced works which have
since achicved immortality. Harmony and
‘melody of ineffable sweetness were at
composers’ command. The forms they
fashioned in were for the most part small,
and it was in this sphere that the coming
century was to mark the greatest advance
and  achievement. The Beethoven
Symphony had still a hundred years to
wait, and Don Giovanni and the Chromatic
Fantasy almost as long. :

Range of Colours

The musician’s palate had acquired a
wide range of colours. The modern
diatonic scale had reached its definitive
form though chromatics were sparingly
used. The dominant seventh, without
preparation, was common in modulation,
and figured bass was brought into practical
use. Monteverdi is credited with being
the invemtor of the perfect cadénce, and
other writers as well as himself used the
diminished triad. The orchestra did not
yet include the violin, which may sound
rather like talking of strawberries and
cream only to find that there is no cream !
But it was taking an ever larger part in
things with the growth of opera, and the
ercction of opera houses and their permanent
orchestras. The madrigal declined, and
with its eclipse came that great wave of
church music so indissolubly linked with
the two names of Bach and Handel. But
once the works of Couperin, Monteverdi,
Scarlatti, Purcell, ete., had been assimilated,
music could look forward with confidence
and assurance to producing the men capable
of leading it up to the heights which were
so apparently destined for its occupation.
It was not to be disappointed.

Bach and Handel were two such men.
By the greatness of their vision and their
grasp of the problems before them, they
created work, far in advance of anything
previously fashioned, or even conceived.
Bach, in particular, was a most daring
harmonist, and he has, to this day, remained
the greatest of contrapuntists, and his
organ works are still the pride and glory
of all that instrument’s repertoire, never
having been surpassed in grandeur, nobility
or technical resource.

Handel’s Music .
Whilst much of Handel’s music rerains
unlkmown to all but the connoisseur, the
‘“ Messiah ”” has obtained such a unique
position in the hearts and affections of the
English-speaking peoples that Sir Henry
Hadow does not exaggerate when he says
that it might almost be regarded ‘‘as a
part of Holy Writ.” Vhilst Bach was the
great master of elaborate and complicated
texture. Handel was one of the greatest

MAURICE REEVE

melodists who ever lived. This is not
meant to suggest that the one could not
write fugues, nor "the other beautiful
melodies ; far from it. But, broadly
speaking, that is where their two styles
lay. Both men’s work is on the loftiest
imaginative.plane, Bach’s perhaps especially
owing to his lifelong association with the
Church. :
Although so closely associated in the
minds of most people, and always thought
of together and analysed as a pair, neither
man ever met the other. In fact, there is
no.record of either having ever heard of

“the other or of the other’s music !

Speaking idiomatically, these two great
masters may be said to have conquered
the musical world for Germany. It was
certainly a conquest that lasted far longer °
than most of Germany’s conquests in. other
domaing ! Actually, a dynasty of German
giants followed them right down to Wagner
and Strauss, and only to-day does German
music show an appreciable decline from
this supreme standard. The sequence of
great names that Germany produced from
Bach to Strauss is extraordinary, and not
even- the great lines of Italian or Dutch
painters, or of English men of letters,
surpasses it. The German musicians of
the eighteenth century rescued music from
the disgrace that was rapidly overtaking
it at the hands of unworthy men elsewhere,
As almost all of them were associated with
the Church, it was but natural that their
work should lay ohiefly in the domain of
church music or of music with a *‘ churchy’’
flavour such as Bach’s organ masterpieces.

Although this led to extremes of conser-.
vatism at the other end of the scale, it
was just what music wanted to free it
from the base and impure elements that
had entered into it. After the pendulum
had swung with equal violence in both
directions, the even greater masters of the
late eighteenth and early nineteenth
centuries were to restore the equilibrium
with a series of master works each con-
taining a perfect amalgam of all that was
best from the past plus their own genius
and prophetic visions, balanced to an exact
nicety, and to remain supreme for all
time.

Of even greater importance to the future
of music than the mere writing of magni-
ficent works was Bach’s insistence on
“ equal temperament ”’ of the strings of the
harpsichord. We have noted the establish-
ment of major and minor keys, and the
great increase and variety of modulation
which they rendered possible. But a great
difficulty still remained to be overcome.
If a diatonic scale is exactly in tune, only
the most closely related keys can be
blended with it; any remoter relationship
would sound intolerable. If you play on
your piano these notes: C, E, G sharp,
and the octave of C, you will notice that,
on your keyboard, the top C is the exact
octave of the bottom- one, and that the
intervalg between each two notes is the
same. But the true major third from

_musical thought and development.

-work of the one piece.

G shatp is B.sharp and not C, which are
not-one and the same note as you can prove
by dinging the notes instead - of playing
them.  Furthermore, if you begin the
sequence' with B sharp instead of with C,
you will get further and further away from
the original tonality until any combination
with it becomes impossible. Therefore, to
modulate from D major to- D flav major
is impossible if both scales are accurately
in tune, as one requires F sharp and the
other G flat, which are not.one and the
same note. 2

Petfect Intonation
In Bach’s day there were two ways of
facing this problem. One was to merely

‘accept “‘perfect” intonation together with

the many restraints that it imposed on
The
other was to abandon exact purity in order
to_obtain the enormous benefit of being
able to employ every key within the frame-
Very much in the
same way as in ‘° summer-:time,”’ where we
call twelve-o’clock eleven, in-order to enjoy
certain advantages which are denied us
otherwise,, so ““equal temperament > calls
G flat and F sharp one and the same thing,
for the sake of increasing the range and
scope of musical composition. By *“flatten-
ing” here and ‘‘sharpening ” "there—by
telling a few ““fibs,” as one might say+~
everything that music has to offer is
brought within the range of those big
enough to use it. The rules governing
whether a note shall be deemed G flat or
F sharp are very strictly observed gramma-
tically. But both are now combined in
the one string, and the same key on the
piano keyboard.

Bach took the side of the reformers,
and proved his wisdom by writing his
immortal “48 Preludes and Fugues in
All Keys for the Well-tempered Clavier,’
works which display a range and variety
of harmony, modulation and contrast
that would have been impossible of achieve-
ment under the old rules, but which set
the standard for all future ages.
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" THE FLYING
'REFERENCE BOOK

by F. J. CAMM

~—Is a Complete Guide to All Types of
Aircraft, which is especially Valuable at the
Present Time.

It is packed with Facts and Figures
Relating to All Branches of Flying.

The Second Edition, Just Off the Press,
is Right up to date, .

Price 5s. from all booksellers, or 5s, 6d.
by post from: The Publishers, C.
Arthur Pearson, Ltd.,, Towsr House,
Southampton Street, Strand, London,
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A Simple " Explanati

2

j ESPONSE, as applied to a receiver or
) amplifier, is generally understood as
the variation-in output for an input

of given voltage over a range of frequen-
tles. Thusitis customary to give aresponse
urve or graph on which the output .(or a
actor representing variation in output)
is plotted against the frequency of the
F input signal. It would be possible to show
the output in. milliwatts and the input in
cycles per second, but it is more usual to
plot frequency against a decibel scale.
The graph would then be of the form
shown in Fig. 1, which would indicate that

Frequency Response
on of Response‘ Curves and Their Meaning, With
the Methods of Drawing Them o ’

.
~
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sent the ideal, since measurement of output
might be made without the use of the
speaker to be used -with the set.
the response curve of the speaker *“ dipped ™’

by The Gperimentors

below, say, 150 cycles and above 2,000
cycles the  audible output would fall
below and above these points. .

On the other hand, if the output from

Fig. 1.—Response curve (practically ** straight line™') for a high-fidelity

L the receiver or amplifier was in the the receiver went up below 150 and above
o 2,000 cycles, the

? 4 sound output may
v 2 remain  constant

© = over the whole
Q0 frequency band,

! € -2 due to the receiver
Q —— - compensating for

. ?% 100 1000 16,000 the losses in the
- Frequency (cycles[sec}) speaker. This

applied to almost

explained in the fext.

amplifier. every component

= used in a receiver,

e { for it is obvious
| % 5 e T that if logses in
S _g e 33 one component
| ©5 ‘f are evened up by
| Q =0 160 . 1000 10000 co‘rge(ipoxeld;?g
; ains (or negative
] : Frequency (C/C/?S/ sec ) Igosses) in ar%otrher
Fig. 2.—Curve for a well-known parallel-fed L.F. transformer. Broken the Out?‘u’ﬁ may
lines show how the curve can be modified by changing circuit constants as fitrllg’})e straight

There is another

important point

which should be

* quality ’* class, since the output remains
constant over a wide range of frequencies.
The input is:provided by means of a
modulated oscillator, which must be a-
s precision instrument if useful results are
' to be obtained, while the cutput may be
' read on an accurately -calibrated output
' meter or valve voltmeter.
{ Inaddition to the complete set, individual
{ components such as transformers, pick-ups
; and speakers can be tested for response,
. and -curves drawn. Here again, it is now
' customary to plot frequency against a
; decibel scalc.

. Frequency Compensation ,
For present purposes.it is not essential
‘that the decibel system be fully under-
stood (it was explained in our issue dated
May 11th), for we .are mainly concerned
with the variation in output over the range
of audible frequencies. = Theoretically, a
“ straight-line curve ’—consisting of a
straight horizontal line—would indicate a
| perfect receiver, amplifier or component.
In practice, however, that may not repre-

¢
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-
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|

' Fig. 4—This transformer curve is of different form from that shown in
i Fig. 2, since frequency is plotted against amplification ratio.

g = ~ considered. This
'QOIO' - is the scale to
: _3‘% ¥ - i which the graph
X of : - is drawn; if the
k 2
é 0 100 i 5007 T/000 .20Q0 . 4000 ~ 8000 scales are “ open,”
S Frequency (cycles/sec) variations

response are far
more _pronounced
than if the
divisions are

And if -

~ prirciple can be |

in -

“crowded.”” It is customary te use &
logarithmic scale for frequency. This
means that the distance from zero to
100 ¢/s is equal to that from 100 to 1,000 cfs,
and from 1,000 to 10,000 ¢/s. Thus, the
soale is more ‘‘open’’ at the lower fre-
quency end.

Fig. 2 shows a response curve for a well-
known I.F. transformer of the parallel-
fed type. It will be seen that it gives
uniform amplification to audio frequencies
between approximately 110 and 12,000 cfs,
but that the amplification falls off at either
end of this range. That is usual in all
transformers in the lower-price range,
but it is possible to obtain transformers
which give ‘ straight line’’ output from
as low as 50 cycles to well over 10,000
cycles. Although components of this type
are excellent when used with valves for
which they were designed they may be no
more satisfactory than others costing far
less if used in conjunction with any other
valves or in a circuit other than that for
which they were primarily intended.

Aural Effects

In considering frequency response it is
also necessary to bear in mind that, for
practical purposes, the ear plays an impor-
tant part. Itssensitiveness is comparatively
low at frequencies below about 100 cycles
and above about 6,000 cycles. The import-
ance of -this is especially pronounced at the
low-frequency end of the audio range.
Because of this, fiequencies below 100
cycles are almost inaudible to many
people, and particularly when accompanied
by harmonics. For example, the frequency
range of a piano is from 70 tb 6,500 cycles,
but few people would recognise any differ-
ence if, in reproducing piano music, a
receiver didynot respond to frequencies out-
gide a range of about 100 to 5,000 cycles.

There is another important aspect of the
question, which is concerned with the sct-
ting of the volume control. If the volume
seemed (to the ear) to be constant over the
frequency band between, say, 50 and 10,000
cycles with the volume control turned full

(Continued on next page)
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Fig. 3.f-A‘§cientiﬁc rJ}elhod of plotting a response graph for' a high-grade loudspeaker. This is
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* FREQUENCY RESPONSE

(Continued from previous paée)J

on, this condition would not apply when the

_control was turned down. In fact, if volume

were reduced so that a 1,000-cycle note
(to which the average ear gives maximum
response) were just comfortably audible,
trequencies below 25 cycles would probably
be completely inaudible, whilst frequencies
over about 3.000 cycles would scarcely be
heard. This is the reason why various
methods have been emploved with
“ quality >* amplifiers to combine a tone
control with the volume control. 1t also
helps to explain- why it is often claimed
that good quality reproduction is impos-
sible when the outputis less than 5 watts,
even for a receiver used in the home.

Sound Output as Air Pressure

It is not an easy matter To measure out-_

put in terms of sound, or rather in terms of
air pressure, which is a measure of sound

* as it strikes the ear drum, but by the use

AN p
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of special apparatus such measurenrents
can be made. Thus we may have a :graph
similar to that shown in Fig. 3, which iswa
copy of one prepared -by the National
Physical Laboratory for a certain loud-
speaker. It -will be seen that wvariation
in sound intensity is plotted against a fre-

quency. scale, whilst on -the right of the .~

graph there is a scale referring to.the acous-
tic pressure.  Despite the fact that the
response curve 'in this case is a very wavy
lire the speaker to whieh it refers is a high-
grade instrument. This becomes more
evident if a mean or average line is drawn
through the wavy one,-or if it is noted that
the variation in acoustic pressure: does not
fall below 5 or rise above 35 dynes/sy. cm.
The latter expression, by the way, is simply
a measure of pressure corresponding to the
much larger units of lb./sq. in.

Modifying the Response

Asanothersidelight on frequency response
it is interesting to refer to Fig. 2, where

broken lines are shown as ‘‘ offshoots ’* of
)

the main curve. These show how the fre-
quency responsc -of the parallel-fed trans-
former represented can be varied by chang-
ing the-capacity of the feed condenser. The
full . line shows' the response whén using a
condensecrhaving tlic usual capacity for this
position-of .5 mfd., whereas the broken lines
at the bass end of the scale shows the change
brought about when the capacity is reduced
to .1 mfd: ‘Fhis means that, in this case. the
use of thie:lower capacity givesa “ bass lift.”
The broken line extending to the right-of
the ecurvershows the effect of connecring-a
.5-megohm resistor across the secondary
terminais.

Another method of drawing a trans-
former response curve is shown in Fig. 4,
where it will be seen that the vertical
scale represents the amplification ratio, the
base line ‘showing frequency, as before.
Fig. 4 actually refers to a poor transformer.
The curve rises steeply to about 3,000 ¢/s
and falls almost to zero at 50 o/s. A curve
for a good transformer, coerectly used
drawn to this scale would be ¥ery similar,
in shape to that given in Fig. 2.

How Frequency Modulation Works

A Simple Explanation of the New Transmitting 3’Y5fem

ANY listeners have leard that a
M system of broadeasting has been

iried owt and adopted in certain
parts of the U.S.A. which 1s claimed to be a
great improvement on existing systems.
This new arrangement is known as frequency
modulation, and in riew of the increasing
interest which is being shown in <t the follow-
ing details will, no doubt, prove of interest.
Phey are taken from o talk by Lee McCanne,
of the Stromberg-Carlson Mfy. Co., and are
reprinted from the American publication
“ Radio To-day.”

Just what s Frequency Modulation ?
And how does it differ from Amplitude
Modulation, the kind of radio broadecasting
we have all been hearing up to now ? 1t is
simply a different method of superimposing
the programme on to the carrier wave. Let
us see what it looks like on the charts on
these pages.

Now whether we are dealing with Ampli-
tude Modulation or Frequency Modulation,
we start with the same kind of radio carrier
wave, and also the same kind of telephone
current ‘‘ programme wave > as picked up
by the microphone. With Amplitude Modu-
lation, the programme wave Is combined

with the carrier in such a way as to change .

the power of the resultant wave. It adds to
the power part of the time, and subtracts
from the power another part of the time so
that the wave radiated by the broadcasting
station appears as shown at (c).

Broadcast Advantage

In Frequency Modulation the same
programme wave does not change the power
of the carrier at all but is made to change its
frequency, speeding wup the carrier-wave
part of the time and slowing it down
another part of the time so that the resultant
wave from a Frequency Modulation station
looks like (d).

The chart shows you immediately the
advantage which Frequency Modulation
The
programme is superimposed on the carrier

without changing its power. In other words, -

the broadcasting station operates at full
power all the time. That means that it can
be much more efficient, use less valves, less

cucrent and even save man power—because
the management can let the transmitter
run *“ wide open” all the time and does
not have to have an engineer who is also a
trained musician constantly watching a
volume indicator, ready to turn the volume
up when the programme level gets lost in the
background noise, and to turn it down when
a soprano hugs the microphone or the
orchestra plays too loud.

In Amplitude Modulation, the bro:afd-

casting station has to be built to handle
Jour times the rated power of the station on
volumé peaks. The Stromberg-Carlson
station WHAM, for example, is rated at
50,000 watts but it has to be built with a
large cnough power supply, valves, tuning
system, and aerial to handle 200.000 watts,
and it would even go above fhat if the
engineer was not there to turn the volume
down when he sees his volume indicator
needle swinging too high. This compressing
of the “ dynamic volume range ” in itself
affects the musical quality of the pro-
gramne. Suppose that an orchestra has
enough instruments to make a maximum
neise equivalent to *“ 100 decibels ” volume
level when everyone is playing his hardest ;
an Awplitude broadcasting station might
have to squeeze that volume range down to,
say, 50 decibels, in order to keep the quiet
passages up above, valve noise and studio
noise, and to bring the loud passages down

within the capacity of the transmitter. In
Frequency Modulation there are no volume
peaks as regards the power being radiated ;
all that volume does is to swing the carrier
frequency. So a 50,000 watt Frequency
Modulation transmitter can be built to
deliver 50,000 watts all the time, and handle
the full dyhamie volume range of the music.

L3
“ Limiter ” ; * Discriminator ”’
In a Frequency Modulation broadcasting

(@) Is a radio carrier
wave of constant ampli-
tude ; and (b) is a pro-
gramme or audio wave
for modulating (a).

station the microphone amplifier is made to
affect the oscillator valve directly, changing
the frequency of the carrier rather than
being indirectly added to it by a mixer.
At the receiving set you have the same six
valve functions and two more ; the detector
cireuit in a Frequency Modulation receiver
uses three valves instead of one. One of
these extra valves is called & *‘limiter ”
valve, and its purpose-is to fix upon and
assign control to the strongest signal COming
i at the particular wavelength or -fre-
quency to which your receiver is tuned.
Thus the strongest signal gets control.
The other extra valve is .called a  dig-
criminator,” its function being to awipe out
any noise or signal other than the strongest
signal coming in.  The discriminator also
wipes out rather effectively. any Amplitude
Modulation station that might be broad-
casting on the same wavelength to which
you have tuned your Frequeney Modulation




R S T BT N VTR AT W
|

=

e

B e ..

e i

S

e T

June 15th, 1940

PRACTICAL WIRELESS

277

receiver and, since most static.is essentially
an . Amplitude Modulation...- signal, the
discriminator wipes that oug,. toa. -{The
effect is-to .eliminate- natural static, man-
made static,.in fact, practically.any kind of
noise. A good Frequency - Modulation’
system climinates the carrier. * hiss > and
most of the valve noises from.the .broad-

. casting station as well as any hum modula-

tion and valve noise in your receiver. You

do not even know a Frequency Modulation :

radio is turned on until-the music plays.

Static-free

That shows how little residual noise there
is in this system. As one writer put it, this
kind of radio can “‘transmit silence.”” (Of
course, noise in the studio may still be
picked up by the microphone., Also when
Frequeney Modulation stations are broad-
casting gramophone records there may be
some needle noise.) But in eliminating most
of the noises and distortion that might
occur, Frequency Modulation brings radio—
froin a tone quality standpoint—down to a
simple static-free long-distance telephone
system.

To show you how quiet and clear and
static-free this new system is let me say
that movie producers .are .interested in
Frequeney Modulation to give better sound
recordings on their films. Under this plan,
rather than taking portable sound-recording
apparatus out ‘ on location,” which may
be miles away from Hollywood, they will
use the begt sound recording equipment at
the studio #and will - transmit the - pro-
gramme - to that point by Frequency
Modulation radio.

Before leaving this subject, let me point
out why a Frequency Modulation receiver
must be a liftle more expensive than an
ordinary radio. Remember there are two
more valves in the detector circuit, and a
tuning eye is also desirable, so that a good
Frequency Modulation tadio should have
eight or nine valves minimum. To take
full advantages of the better FM tone, the
audio amplifier stage must be a good Class
A distortionless amplifier. The loud-
speaker must be designed to respond to
high tones and overtones beyond the range
of many of the loudspeakers being pro-
duced to-day, and it must have a suitable
baffle. :

In Frequency Modulation, if the broad-
casting station is an Armstrong wide-
swing transmitter sending out high fidelity,
then the tuning system of your receiving set;
must be designed to admit or accept the full
frequency swing of that transmitter. Up to
the detector valve, that receiver has to be
good. Otherwise the Whole reception is
distorted. The receiver ought to be selective,
too, against interference from the next
M channel, but it. must accept the wide
band of frequencies on each channel. That
means, if you want a cheap FM receiver,
the maker can economise on the cabinet,
on the loudspeaker, and on the audio
amplifier, but the luning system must be
good. And, since the tuning sysvem is one
of the most expensive parts of the whole
receiving set, you might as well make the
rest of it.good enough for eight-octave
reception:

No Station Clashes

Moreover, an eight-octave FM receiver
is woith the extra cost because you will be
able to get the full high-fidelity programme
without - static: -and without interference.
That is the odd thing about FM. Frequency
Modulation - transmitters broadcasting on
the same channel just do not interfore with
each other: unless possibly you are on
the frmgt area of hoth stations, right on
the ragged edge of their service range.

Otherwise, the strongest signal vakes control
and the*other one.is wiped out. To prove
this; three FM transmitters all broadcast-
ing different programmes on' the same
channel were set up. One was .at Albany,
another at Troy, the third at Schenectady
—all 12 to 17 miles apart. Engineers went
out with a receiver on a truck, trying to
find -a place where they could get -inter-
ference—bruing in two of these stations at
once. They could not find it. - In fact,
that got- down to a space of a few inches,
that outside this space they would get only
Troy or Albany or Schenectady —depend-
ing on which direction they moved the truck,
while inside this small area the programme

[l"

would flop back and forth from one station
to another.

Two to Four Horizons

In the ultra-short waves, Frequency
Modulation radio acts like light, and
aets much like television as regards the range
of the transmitters. Given enough power
and a high aerial, Frequency Modulation
stations seem to have a fairly reliable range
up to two horizons and a possible service
range (to listeners not located behind
buildings or mountains or in valleys) up
to four horizons. Height of the receiving

aerial is important, as well as the height of
the broadecasting aerial. This distance
limitation is the one limitation to good
Frequency Modulation broadcasting; it
will be necessary to ercct transmitters in
every large population centre before we
can all be assured of this new and better
kind of reception.

On the other hand, within its service
range, a IFrequency Modulation station
gives reliuble reception, day or night, even
through thunderstorms. Listeners loeated
at a distance from the city but within
range of its FM transmitter will probably
get better and quieter reception than they
would fromi an AM transmitter in that

(c) is the carrier and
audio wave combined in
Amplitude  Modulation,
whilst (d) is the same
combination in Frequency

Wodulation.

same city. Listeners located beyond the
range of the M transmitter will, of course,
have to rely on the AM station the same
as heretofore. High-power cleared channel
AM stations will probably always be
needed, as will the International short-
wave AM stations. For that reason the
system proposed to the Communications
Commission by the FM Broadcasters,
Inc., is a combination of AM and FM
stations whereby the cleared channelson the
regular broadeast band will be used for long-
distance and rural coverage, and 1M chan-
nels will be used for reliable loecal service.

Coil for the Gas-mask Box Receiver

WING to the fact that the con-
structional details of the coil dsed

in the Gas-mask Box Receiver (which was
described In our issue of May 11th, 1940)
were given in our issue of September 30th,

- 1939, and that a great number of our

readers appear to be without this par-
ticular copy, we reprint below the essential
details. It will be noted that we have
varied the original specification to suit the
receiver mentioned above, by increasing
the diameter of the coil former from 1§in.
diameter to Z2in. The length should bhe
23in. A piece of ordinary postal cardboard
tubing, or, hetter still, a length of paxolin
tubing, ean be used for the former. If
cardboard is used, it is absolutely essential
to see that it is perfectly dry; in fact, it is
advisable to impregnate the tube after
drying it in a slow oven for a few minutes.
Ordinary shellac may be used for the
impregnation.

Winding Details

The actual winding is carried out with
22-gauge enamel wire, winding this with
70 turns close wound, that is, each turn
lying close up to its neighbour. After 23
turns have been put on a tapping loop has
to be made for the aerial and this is
accomplished by doubling a length of the
wire and pushing it through a hole in the
former. It must be kept taut whilst the

rest of the coilis wound. After the winding
has heen finished a length of paper or
Fmpire Tape 4in. wide should be wrapped
round the lower ¢nd of the winding,
its position being about lin. from the
lower end of the coil. On this insulator
20 turns of the 34 S.W.G. ename! wire are
wound, and these must be in the sanme
direction as the first winding. One way
of anchoring the ends of this additional

AERIAL
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GRID CONDENSER| § REACTION
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FUAMENT CONDENSER

Coil connection details for the Gas-mask
Box Receiver.

winding is by means of sealing-wax or
Chatterton’s Compound, whilst another
way 18 to pierce holes through the former,
between the turns of the first winding.
In this case great care must be taken not
to scrape off the insulation where the wirves
Cross.
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-. S.W. SET IMPROVEMENTS.

Modifications to Existing Apparatus:
Using a Mains Unit and ‘Other
Details for Obtaining Better Short~
wave Results. By W. J. DELANEY.

ANY amateurs, when looking round
to find some means of improving
their apparatus, start to buy new

parts or change components, generally
without any idea as to the ultimate result
of such modifications. It is worth while
in such & case to start by thinking out the
lines upon which one wishes to work,
so that any changes which are made will

Fig. 1.—Using a
polentiometer  fo
vary grid bias.

lead to improved results and not to some
doubtful working which may lead to
further difficulties. For instance, a change
in valves may be thought to give an
improvement, but such a change may result
in the need to modify a coupling or to use
some different H.T. value, and this in turn
may lead to inefficient working of another
stage.  These facts are more important
in the case of short-wave apparatus as
there is not so much latitude in this type
of equipment. Furthermore, as it is
desirous always to obtain the maximum
performance from short-wave apparatus
it is not possible to make do with what
might be termed ‘° makeshifts.””  Such
ideas as fitting band-spread tuning have
been mentioned many times in these pages,
but there. are other directions to which
the keen experimenter may turn in an
endeavour to improve, or ‘“ hot up’’ his
apparatus, and the folowing will give some
ideas upon which to draw.

New Components

In the way of new parts, modern short-
wave apparatus may always be taken as
an improvement upon old parts, especially
those which have been primarily designed
for normal broadcast use, but which have
been included in a short-wave set. Tuning
condensers, for instance, will be found in
the modern short-wave sphere to have
improved insulation, and this is one of the
most important factors of short-wave
apparatus. Insulation everywhere should
be of the highest, and in addition to this,
heavy gauge wiring should always be
employed. If, therefore, your set is wired
with fine wire, especially if this is capable

of a fair degree of movement, it should be

replaced by rigid wiring, and the leads
should be kept as short as possible. Certain
by-pass condensers could also be replaced
by mica components if you are using those
of the paper type. This, of course, would
come under the heading of improved
nsulation.  Better quality valveholders

s

would also be a worth-while change, whilst
if terminal connections are employed it
might also be desirable to make use of good
solid soldered contacts wherever possible.

New Arrangements -
The above details concern mainly modi-
fications in parts, but there may also be
found that a change in cizcuit design may be
employed. Many amateurs have a circuit
which they have found tried and tested,
.and are not on this account keen to make
changes. There are, however, one or two
small changes which may be made without
affecting the general performance, although
leading to an improvement. For instance,
the average type of short-wave detector
will have the grid leak taken to the L.T.
positive leg of the valve. Thisis a standard
arrangement, but it may be found that in
certain circumstances it is preferable to
vary the bias which is thereby applied to
the valve. For this purpose an old idea,
but one which works very well, is to use a

potentiometer connected across the fila- .

ments, and to return the grid leak to the arm
of that potentiometer. A value of 400
ohrmas is quite satisfactory, and in use it
may be adjusted so that the reaction is as
smooth as desired. Other modifications
of this nature, which do not in any way
involye drastic changes, are the parallel
feeding of the L.F. transformer, differential
in place of ordinary rveaction condenser,
or the fitting of extension controls.

Mains Units .

A form of query which is often being
put to us is “ How can I use a mains unit
with my short-wave set 7’ It is found
that when a standard type of mains unit
is connected to some short-wave apparatus

- — 17+

> Ry

R, )
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/

C
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Fig.3.— The arrangement of Fig. 2, plus decouplers

HT+3 =~

HT7+
HT+2
HTs/ Mains Unip)
HT7- > AT~
*(or eorth)

Fig. 4—How to arrange for the decouplers shown
in Fig. 3, so that they may be included between the
receiver and mains unit.

_June 15th, 1940

(and in some cases to ordinary broadcast -
equipment) results are very unsatisfactory.
It is even found in some cases that the
unit cannot be used, mainly on account of
instability. As a short-wave receiver is
more susceptible to hum than ordinary
broadcast equipment the problem is more
intense, and it is usually found that the
unit is quite satisfactory if another form
of: feeding the receiver is adopted. The
standard type of mains unit is provided
with three or four H.T. positive outputs.
In some cases one or more of these may be
of the variable type, provided either with
alternative sockets, -or a variable control.
It is in the form of voltage dropper which
is incorporated inside the unit that the
trouble arises. Even if the receiver is
provided with decoupling devices the
trouble may still avise if two or more of
the “unit outputs are fed to the receiver.
The most satisfactory way of overcoming
the trouble is to ignore all the positive
outputs cxcept the maximum, and thus
to connect only one positive lead to the

receiver. This means that you will have
to include decoupling circuits in all parts
>/ 17+3
(- 2 T +2
[ THT.#1
HF
hoke - “ LS.

Fig, 2.—A skeleton standard 3-valve circuit show-
ing normal anode connections.

of the receiver so that the appropriate
H.T. feceds are decoupled, and the correct
or appropriate voltages are applied to each
stage., If you do not wish to go to the
trouble of modifying the set wiring there
is another way out, and that is to make upa
small unit consisting of the appropriate
decouplers and voltage droppers and to
connect this between receiver and mains
unit, The advantage of this arrangement
is that at any time the unit may be dis-
connected and ordinary battery supplies
used to.feed the receiver. For the benefit
of those who are not familiar with de-
coupling arrangements we show in.Fig. 2
a three-valve skeleton circuit with battery
or separate H.T. feeds, and in Fig. 3 the
same arrangement with decouplers added.
In Fig. 4 are shown the separate decoupling
components wired up for connection

" between the unit and receiver. In this case,

of course, the maximum H.T. tapping or
socket is used on the unit. To ascertain
the correct values of the resistances it is
necessary to obtain a good milliammeter
and voltmeter. The batteries are con-
nected to the receiver in the usual way and
the milliammeter connected in each positive
lead in turn. The curvent flowing is
carefully noted, and then a good voltmeter
is connected between the anodes or other
points fed by the H.T. line and earth.
Next, the voltage supplied by the H.T.
unit must be measured, and a slight drop
taken into account to compensate for the
fall when a load is applied to it. Then
by subtracting the required voltage from-
that given by the unit, and dividing this by
the current in milliamps, you will have the
value of the resistance required in thou-
sands of ohms. As an example, suppose
you calculate that the unit will deliver
120 volts, and you need 100 volts for an
L.T. stage. If the current. at that amode
is 5 mA, then you would need a resistancé
of 120—100 divided by 5, or 4,000 ohms,
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Easily-made Tweezers o
CREWS and other small parts often
drop into awkward corners in a
radio chassis that cannot be reached with
the fingers, or anything ‘else handy. In
such cases a pair of tweezers, like those
shown in the sketch, would be found
very useful. To make them, take a piece

SprING LoorP - -

FLATTENED ENDS!

A- handy pair of tweezers made from. a
“piece of springy wire.

THAT DODGE OF.YOURS!

Every Reader of * PRACTICAL WIRE-
LESS’? must have originated somelittle dodge
which would interest other readers. Why
nof pass it on to us ? We pay.£1-10-0 for the
best hint submitted, and for every'other item
published on this page we will pay half-a-
guinea. Turn thatidea of yours to account by
sending it in to us addressed to the Edifor,
“PRACTICALWIRELESS,” George Newnes,
Ltd., Tower House, Squthampton Street,
Strand, W.C.2. Put your name and address 3
on every item. Please note.that every notion !
sent i must be original. Mark: envelopes
“ Practical Hints.”> DO NOT enclose
Queries with your hints. . .
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SPECIAL NOTICE g

All hints must be accompanied by the
coupon cut from page 288.
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of hard spri‘rigy wire about  12in. long, preferably be coloured to give an ‘even

and bend the middle part of thé wire roufid™ luminous effect.

a $in. bolt to form a loop to give the
teeezers an opening spring.  Flatten out the
ends with a hammer, and file the ends
square.—R. JENKINS (Caterham).

Illuminated Map Tuning
HEN tuning on the medium-wave
band on a home-made set, it ig
very convenient to know -quickly to which
station the set is tuned. This can be done
in the following manner, with the help of
the accompanying sketch. A 6BA round-

Bolt soldered to
moving vanes

Insulatéd wires
to indicator

Bolts tixed at
station points

An illuminated map tuning dodge,

headed bolt of about 2in. in length is
soldered to the end of the tuning vanes
of a tuning condenser, as shown in sketch,
A piece of 3-ply wood 41in. wide and the
height of the tuning condenser’s highest
point when open, is temporarily fixed
behind the tuning condenser, so that when
the condenser is tuned right through, it
describes an are of 180° on the plywood.,
The stations wanted are then marked,
where the head of the bolt is just touching-
the plywood. The wood is then removed
and drilled where marked. 4BA bolts
(flat-headed). are inserted. The plywood
Is then permanently fixed by brackets
behind the tuning condenser, in the exact
position as before, so that when the con-
denser is tuned right through 130° the
bolt on the condenser maket contact in
bury with each bolt in the plywood. Fach
bolt has a corresponding bulb, which should

serted in a named cardboard map (either
home or ready made) in their right places ;
connecting. wires are joined, one each from
-these bulbs to their corresponding bolts
in the plywood. All the -+ sides of the

bulbs are joined. A wswitch may be-

inserted in the 4+ lead if desired. ‘Only one
lead will connect to the accamulator as the
negative .is already joined via the moving
vanes of the tuning condenser.—D. ZEID
(Bournemouth).

Fitting Sub-chassis Valveholders
AVING no facilities for drilling ling
holes for the valveholders in an
aluminium chassis, I devised the following
method of overcoming the difficulty.
¥he valveholders were bolted in position

with a small washer on each bolt between

/>‘

, T?_/eew'ng
RIS " Hl” .
/4-/*/o/es,\ | _L‘?_,L?; gﬁhﬁ ﬂg\\m‘ =

The bulbs are then in-.

\ Chassis

12703 122N
3 \\\\\\\\\v%;\\\\\}\;\}\\\\v
o

Valve hortder

A novel method of fitting sub-chassis valpeholders

the valveholder and chassis, then the
holes were marked out on the underside
of the chassis. These were then drilled
iin. diameter. Although the valve legs
did not touch the chassis, I took fhe
further precaution of slipping a %in. length

-of insulating sleeving over each valve leg.

—N. DawTrY (Sheffield). -

L.F. Instability

AFTER an H.T. battery has been in
use .for “several months a set may
develop a high-pitched whistle and re-
ception becomes distorted. Theé reason

e

Practical Hints

i

' for this is, in the majority of cases, that the
TL.T. voltage from the battery“has dropped,
.due to a breakdown of one or more of the
cells with a consequent increase in the
internal resfstance of the battery. These
defects are sufficient to produce instability
in the circuit, particularly in the L.F.

- portion. Many constructors endeavour to
- overcome the dropping voltage by connect-

ing a new battery in series with the old one,
‘but, unfertunstely, this does riot overcome
the trouble as the high resistance of the old
" battery still remains the same. The only

~ satisfactory remedy is to use a new battery.

H.F. Choke Losses .

POPULAR method of coupling
b - between a scr_eenzg;rid‘ valve and a
detector is a tuned circuit connected to the
detector via’ the ususl leaky-grid arrange-
ment'and to the anode of the S.G. valve
through arother small fixed condenser, the
anode of the valve receiving its H.T.

through: a suitable HLF. choke.
An important point to bear in mind is
that there must be few losses in this choke

if the full amplification of the S.G. stage is-
to be obtained. In guite a number of the.

early H.F. chokes, which were often con-
_structed down to a low priee, insufficient
wire was employed to provide the required
value of inductance, while in many instances
. the insulation of the wire was often too
poor to give adequate insulation. If the
utmost efficiency is required, it is abso-
lutely essential to make sure that an H.F.
choke of reliable make is employed.

An Efficient Earth

efficient. substitute for an ordinary ‘

N
A earth tube can be made as follows:
Obtain a 3ft. length of 'galvanised iron
stove-pipe, about 4ins. in diameter, and
round it drill & number of 4in. holes. Solder
on & strip of brass or copper;, to the end of

v

Errrr Wire )
GALYANISED IRON >/

i

A piece of galvanised iron pipe makes an
: efficient earth tube.

. which the earth wire is ﬁaﬂy soldered.

Dig a hole in the ground, and bury the pipe-

to within about 2in. of the top, and then
ram the earth well down all round the pipe.

~ In'dry weather empty a pail of water down

the pipe occa,.sipna]ly to keep the ground
in a wet condition,—G. Darras (Watford).
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From Crystal to Valve

How to Use a Valve as an H.F. Amplifier )‘or a Crystal Set, or as

-a replacement for

HE addition of a valve or valves for
amplification of the signals- after
rectification by a crystal detector

has already been explained, therefore
alternative arrangements are discussed in
this articlé so that a_very efficient crystal/
valve combination can be constructed.
After a reasonable period of experiment-
ing with the original circuit, plus the L.T.
amplifier, the constructor will, no doubt,
wish to make further progress towards
increasing " the effective range of the
apparatus, This can be achieved in_two

5 » valve can be used as an H.T.

(high-frequency) amplifier, between the
aerial and the crystal set, or an alternative
arrangemént .would be to replace the
cr;stal with .a triode valve acting as a
simple 1ea,ct1ng detector.
would increase range and selectivity while
still retaining the pure reproduction quali-
ties of the crystal, and, for these reasons
alone, many music lovers will be tempted
to model a circuit along the following
lines. A stage of H.F. amplification, using
a modern variable-mu H.F. pentode, a
crystal detector, and a good L.F. amplifier
cmploying one, two or three valves accord-
ing to individual requirements. The second
method, i.e., replacing the crystal with a
valve detector, will appeal to those who
wish to reach out to the more distant
stations, and experiment with something
more alive and more active than a crvstal
The advantages to be gained are these:

greater sensxtnnty, chiefly due to the wisc
use of reaction, improved selectivity, which
can also be put down to the reaction cireuit,
and considerable increase in output. Against
these items we have the possibility of
introducing distortion, slight extra drain
on the batteries, that is assuming these
have already been secured for the IL.T.
“circuits previously described, and the cost
of an extra valve. The question of distortion
is, in the majority of cases, closely connected
unwise “use of reaction, unsuitable
detector wvalve and incorrect operating
conditions. It will be seen, therefore, that
as all these items are within the corntrol
of the operator, the whole problem of

The first method -

the Crystal Detector

fa,i_thful reproduction becomes far. less

serious if a little knowledge is applied.

H.F. Amplifier

A suitable circuit for this stage is shown
in Fig. 1 where it will be seen that a variable-
mu H.F. valve is recommended. In prac-
tice, it can be of the ordinary S.G. or
pentode type, the latter being more satis-
tactory if powerful signals from a local

By L. O. SPARKS

Aerial Coil

This can be wound in the same manner
as that described for the original crystal
circuit but, as there will be no need to

make provision for & reaction winding, the
total number of turns can be reduced to,
say, 60 and the number of tapping points
consequently reduced to five. The method
of (‘onnectlon will be clear from the diagram.

An”additional .0005 mfd. tuning con-

— 0000000 7 F
' 120v. -

[=~r]
7 mfd

5

HT +
H — 7 GOv.
.70 A on ]
&ystal Set Fig. 1.—An efficient
To EonSer H.F. stage having a
wide range of applica-
- tion.  An ordinary .
———OHT —~ S.G. valve can be used

) if so desired.
0 G.84

O L.T—

50,0004

l
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station are to be received. Many readers
might have a  straight’’ or non-variable-
mu valve on hand, and wish to make use
of it. That is quite permissible, although
the very fine -volume control provided by
onc of the specified type will, of course,
be -lost. The only modifications to the
cireuit shown, to enable a ** straight > S.G.
or pentode H.F. valve to be used, are the
following. Ignore the potentiometer, fixed
condenser C.3 and G.B. battery, and their
-associated connections, and connect the
bottom end of the aerial coil direct to the
common negative earth line.

Y

T 4
20v. 4

denser will be required, together with a
four- or seven-pin valve holder, according
to the type of valve used, a .1 mfd. and a
.0002 mid. fixed condenser, and a reliable
make of H.IF. choke. For those who wish
a valve to be specified, I would suggest a
Cossor 210VPT.

The circuit shown is the simplest arrange-
ment ; it is known as a *‘ tuned-grid’’
H.F. coupling and, apart from being easy
to construct, it is capable of giving very
satisfactory results. The output from this

H.F.

stage is fed into the crystal circuit
(Continsied on next page)

Phores

. ~o571<¢//
mfd

OHT +
pamt
0003 QHT =

mfd

. —
] cslrmed
II 2 !‘ .
2 : -
A —2 —L ~ e
2 ) - LT~
& e dm
= T —
v : v

Fig. 2—The H.F. transforr.nér systém of - inter-valve coupling is

shown in this circuit.
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I

Fig. 3.—How the original coil can be used to form a very

efficient one-valver.
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FROM CRYSTAL TO VALVE

(Continned from previous page).
via the original aerial terminal and the
output condenser C.4. The actual aer!a.l
now being connected to the néw aerial
terminal as shown.

H.F. Transformer

This form of H.F. coupling requires two
windings on the inter-valve coil, namely, a
primary and secondary. The theoretical
circuit is shown in Fig. 2, and it will be

noticed that the H.F. choke and coupling

condenser of the former system are no
longer required. The additional winding,
the primary, is connected between the
anode of the H.F. valve and its positive
H.T. supply, the fixed condenser C.5 being
used for decoupling purposes. The winding
can consist of, say, 25 to 35 turns of 32

S.W.G. insulated wire wound over the *

original coil, preferably at the upper end.

PRACTICAL WIRELESS

Between the two windings, two layers of
thin, dry paper or other insulating material
should be placed, and to this the ends of
the primary winding can be anchored with:
small blobs of sealing wax-or Chattertons
compound.

An alternative method of making the
H.F. transformer is to make a coil former,
from two or three layers of stiff, dry.paper,
having a diameter slightly less than the
inside of the existing former. The coil is
then wound on it, the same number of
furns as mentioned above, and the com-
pleted coil slipped inside the larger one.
This, perhaps, is the neater and stronger
arrangement.

Valve as a Detector

For those who wish to dispense with the
crystal detector, the tapped aerial coil
described can be used to good advantage
in the cireunit shown in Fig. 3.

2381
The majority of connections, and the
method of adjusting them, are practically
identical with those used for the crystal
set, but in place of the crystal a  grid
" condenser is employed to feed the signals
to the grid of the valve. The additional
connection to the coil is to provide reaction
in conjunction with theé reaction condenser
C.6 which is connected between the anode
of the valve and the -end of the winding.
It should be noted that while this condenser,
which is of the variable type, provides the
required control of the reaction, the amount
cof reaction effect obtainable wmith the
condenser specified will be governied by the
number of turns of the coil used in this
part of the cireuit, therefore, by means of
the crocodile clips, it is possible to adjust
matters until the most satisfactory results
are obtained.

A suitable valve would be the Cossor
210HF. Wil

& Brifishlon
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Receivers
‘HE analysis of members™  receivers
makes very interesting reading,
especially in view of the minor controversy
which is still going on between the com-
munication receiver enthusiast and the
0-v-1 men. On actual score there is no
doubt that the latter are well in the
majority, and judging by some of the
splendid logs they send in, there can be
little doubt that the simple receiver in the
hands of an experienced and capable
operator can pull in the DX signals.

So many amateurs are inclined to confuse
volume with signal intelligibility, and over-
look such things as signal-to-noise ratio.
For long-distance work it is absolutely
necessary to consider the readability of the
signal rather than the amount of noise
which can be reproduced via the headphones
or loudspeaker. Bearing this in mind, it
is not usually advisable to add I.F. stages
in a haphazard manner, otherwise un-
wanted noise will be amplified beyond all
proportion to the signal. It is in this
direction that the simple 0-v-1 scores, and
if a member using a circuit of this type is
tempted to add another stage of L.F.
amplification, he would do well to pause
and consider whether the actual gain as
regards signal intelligibility will be all that,
one might expect. Although the untuned
stage of H.IF. amplification is often treated
with contempt by those who have failed to
appreciate its true worth, there is much to
be said in its favour, especially when one is
considering any additions to an 0-v-1
circuit. It is usually far better to employ
an additional valve as an untuned-H.F.
amplifier than as an L.F. stage, as the
former will improve the over-all efficiency
of the detector by reducing aerial damping,
eliminating aerial resonant peaks and like-
wise allowing the maximum efficiency to
be obtained from the reaction circuit.

These remarks are not intended to start
the old controversy off all over again:
they are only given with the hope that
those who have despised the small sets will
at least put in a certain amount of active
work with them before making a sweeping
condemnation.

Correspondence
OW  that- the practice of sending
reports. to transmitting stations

overseas is no longer permitted, one has
naturally to turn to other iteins of interest
associated with our work, and Member
6732, of Hull, shows us in a very definite
manner what great interest he is obtaining.
His own words can best explain his
activities. * Since the war started I have
been keeping an accurate record of the
weather each day—ie., temperature,
whether sunny or dull, etc.—and I also
maintain a daily log of all the short-wave
stations received, noting such things as
signal -strength, time, frequency and at-
mospherics. The weather records, and the
station. log can be compared with most
interesting and illuminating. results. For
example, I have found that certain fre-
quencies. and areas are more affected by
weather  conditions than others.- Last
Easter, during the aurora borealis, VLQ
was received exceptionally well.”’

Another very interesting letter has been
received from Member 6443, of Lisburn,
North.Ireland, who states, amongst other
things: “ About a month ago I built an
R signal-strength meter. It is composed
of a trangformer, valve, and an 0-7 moving-
coil milliammeter. After spending some
time calibrating it I have now got it going
very well, and it proves of great value when
writing up my log.”’

We certainly agree that an instrument of
this type is most useful, and should certainly
form part of the equipment of -every
member. Why not send us more details,
6443, so that we can pass on the benefits of
your experiments to other members ?

Member 5767, of Bromley, Kent, also
gives details of some of his practical work
relating to his aerial experiments. ¢ The
aerial here is a half-wave Windom for
20 metres, running N.N.E. by S.S.W.
The north end is 37ft. high and the south end
30ft. The Windom is quite a good arrange-
ment for short-wave working once the
correct tapping point has bheen found.
When bare wire is used for the aerial, it is
a comparatively simple matter to connect
a crocodile clip to the feeder and determine

i

‘the corréet tapping point by adjisting the
clip until the desired results are obtained.
When, however, insulated wire id i3ed, ‘the
matter is rather more difficult,’” but by
adopting the following ideg the troiible was
overcome. I soldered the fesder to a safety-
pin, and was thus able to ‘plerce the in-
sulation and make contact with the con-
ductor, and then when 1 had determined
the ¢orrect point I was able to make an
efficient weather-proof connection.”
Member 6232, of Colwyn Bay, writes:
“The sudden lack of interest shown by
members towards the proposed DX
competition stirs my own interest to a wider
degree. As yet T have been a ‘silent’
member, but now I feel that I must have
my say on the subject. It is. very disap-
pointing that members who have so many
times asked for such a competition back
out at the crucial moment.  Why this
state of affairs should exist in such a

flourishing-club as our own is beyond me. .

I quite realise that the new drive to increase
our industrial output will probably
necessitate many of our members hav-
ing to work overtime; but if they were
really keen this would not damp their
ardour.

“In the issue of ‘P.W.” dated June 1st
it is suggested that members could keep
in touch with each other by forming
different groups in their own area. Per-
sonally I would be only too glad to act as a
‘go-between’ for this district. 1 shall
be here until about the end of July, and
during that time I will place myself at the
club’s service to whip up enthusiasm.

b “twishing you and the club all the very
est.

Change of Address
TLL all members please note that
Member 6172 has now changed
his address to 93, Kinfauns Road, Good-
mayes, Hssex. His previous QRA was
64, Nicholas Road, Dagenham, Essex.

Stationery
E are getting so many requests from
new members for details of the
B.L.D.L.C. stationery available for their
use, that we make no apologies for giving
the complete list below.
Pad of 50 verification forms, 1s. 6d.
Pad of 50 log-book sheets, 1s. 6d.
Palcke?‘fdof 50 sheets headed notepaper,
s. 3d. "
W}'Ylj}téa manilla folder for log-book sheets,
Membership badge, 1s..
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- A Remote Control System
Constructional Details of a Novel Apparatus
| - By Cecil Andrew, AMIRE.

] HEN amateur “transmitting was
closed down, there remained a

. “void 7’ for many readers as
far as experimenting was concerned. This
led the writer to turn his attention to the
development of apparatus he had been
using for the remote control of Lis trans-
mitter.

Tt was found that this method of control
can be applied to many uses, from trans-
mitting gear to receivers, telephones, fire
alarms, bell circuits, television, A.R.P.
requirements, and practically every branch
of electricalscience. - :

The basis of the arrangement can be seen
in Fig, 1, andis constructed fromsecond-hand
parts obtained for a few shillings from. the
many -vendors advertising such com-
ponents. In the first place a number of
automatic telephone dials were obtained
for about 2s. 6d. each second-hand, as wellas
what is technically termed a *‘ uniselector
switch ” sold second-hand for about 7s. 6d.

This switch was so' adapted to have 50 -

separate double line circuits, ‘‘step by
step,” any one of which can be selected by
choosing the number on the dial.”’
Upon releasing the last number, a relay
automatically switches out the selecting

device and places the line calling through to -

whatever relay or apparatus is con-
nected to that number, thus allowing the
operator to control any instrument or, if
preferred, place himself in telephonic
communication with that point.

Constructional Details
At the bottom of Fig. 1, on the left,
can bhe seen the dialling box, placed there
only for the convenience of photographing.
Attached to this is a flexible lead con-
nected to a valve base with 3 or 4 pins.
This can be taken from point to point, and
plugged into a valve-holder, so that the
“exchange ” can be controlled. Nearly
all the relays are home-constructed from
"old bell coils, etc., with the exception
of the bank of relays, seen in the top
left-hand of the illustration, which were

To plug into tine
“eny phone -or other

A O _jﬁoparafus

over relay

Fig. 2.—Diagram of connections
for th: remote control system
described in the text,

R

purchased for abont 2s. each. These con-«

tain multiple contacts which allow any

combination of circuits. The writer used
to control his transmitter from any number
of points connected to the *‘ exchange ** by
a pair of line wires and earth connection.
By dialling a number the mains were first
switched on, another number would light
the filaments, another number would bring
in the H.T. to any stage, and, finally, any
““ mike > required could be brought in by
dialling the appropriate number. It was
found that home-made polarised and
“latchet ” type relays were the most
suitable for this purpose, as one number
would hold the circuit closed, and another
number dialled would then release it.
Fig. 1 also shows two ‘‘ mercury switches *’
for heavy mains work.

Several of the home-constructed polarised
relays were made from old type loud-
speaker magnets, between the poles of
which moving from side to side soft iron
arms are pivoted. These were wound with a
coil connected by flexible leads to terminals.
When the current was sent in one direction
this arm moved across to one side contacts,
and when in the other across to the other
contacts.

This relay rack is at present used to
remote control one or two communication
receivers, and by dialling a - prearranged
number a small induction type electric
motor is operated through very slow worm
gearing to move the tuning dial of the
recéiver. Then another number will con-
nect a morse recorder t6 the output, and
SO on.

No doubt thers are many other readers
who prefer to keep all their apparatus
and experimental receivers in their own
‘““den” away from the risk of domestic
damage, and it is in this case that remote
control is so convenient, enabling one to
operate from any room or fireside without
loss of time, Further, g simple telephone
in workshop and other rooms was found to
be very useful, the interconnection being
self-controlled. - :
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Fig. 1.—The general arrangement of the complete
remote control apparatus.

The dials are purchased with contacts
normally closed, but these were altered so
that they remain open when the dial is at
rest, and close’as it is rotated. This avoids
the need of extra relays, and is much more
simple for the purpose. The bottom two
rows of contacts on the selector switch are
all connected together \with the exception
of the last one, and this arrangement is
used as a self-restoring device. By pressing
the white button on the control box, this
switch returns to ‘‘zero” ready for the
next selection. Inside the box is a 4} volkt
battery connected to a D.P.D.T. switch so
that the polarity can be reversed on the
““line  to operate the polarised relays in
either direction. ;

Operation

In the normal position when all relays
are at rest, the “A” and “B” lines
(Fig. 2) can be traced right through from
the D.P.D.T. switch and the .line plug
sockets to the “A” and ‘“B’’ contacts
upon which the two wipers are resting, so
that apy current sent through the line or
apparatus connected to it will have a
through connection to any relay on those
pair of contacts on selector switch. ITmme-
diately the dial is operated and leaves
its normal position, the contacts marked
““C” will earth the “ C”* line through the
6-volt battery and operate the change-over
switch, thus pulling the two contacts off
the “A” and “B™ wipers over to the
selector switch circuit, and every time the
dial passes a contact number the selector

" switch is operated onece, and moves the

wiper on to the next pair of eontacts. This

- cycle of movements takes place for the

number dialled, and therefore the selector
wipers always move to correspond to the
number required. If we want 18 we dial 10

. and 8, and we shall find the line through

to the No. 18 pair of contacts; which will
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' allow us “to operate the relay’ connected
' to this number by turning the: D.R:D.T.
i switch which sends.4 current through the:
| line, or we can plug. into the line any

apparatus such as.a telephone, or radio,
ete. % E :
When the use of this’ nmhbez:. has been
completed: the zero set button is pressed,
which ““ecarths® the “B* line, and 'by
holding down this button for a few seconds,

| the bottom zero- set contacts, which. are
. all connected- together except the last one,

e R =

pass a current through the selector magnet
which now. has the contact breaker on this.
selector in cireuit. - This keeps the rotary:
wipers moving around-until they rest on:
the last ubeonnected contact when the

circuit is broken, and the selector comes to*
rest ready forthe next dial -operation.

Theére will bé found on the  uniselector -
switch ** usually five. rows of 25 contacts.
The top two rows ate used for the line
contacts and the bottom row used and
connected for zero set. If more than 25 lines
are required, it will be necessary to émploy
the top two rows for ““ A line and the
third and fourth rows for “B” lings,
cutting off the wipers on one side only.
This will give 50 lines. All this seems very "
complicated but is really quite simple in
practice with the apparatus described. A

ratchet relay is shown connected to numbers

1 and 2.  When No. 1 is dialled, and a
current passed through the line, the arma-

-against the “top contact.

ture is drawn down under ‘the»léfqh which

' holds this down.against the bottom cone

tacts. By dialling the next number this
lateh is pulled back to release the armature
The polarised
relay moves from side to side on one number
only, according to the direction of the
current. The writer has so arranged his
relays that only two lines and earth are
required for full scale operation, but three

_lines are shown in Fig. 2 in order to simplify

the diagram, -but the reader will soon dis-
cover thany variations for himself.

It might be mentioned that the selector
switchr can be operated frem an old H.T.
battery, but the writer uses old wet high-
tension accumulators for economy.

LATEST PATENT NEWS

Group Abridgments cai.be obtained from the Patent Office, 25, Southampton Buildings, London,
W.C.2, eithér sheet by sheet .as issued on.payment of a subscription of 5s. per Group Volume or in

3a—r

These particulars of New Patents of interest’
to Yeaders have been selected from the Official’
Journal of Patents and are published by
permission of the Controller of . H.M.
Stationery Office. The Official Journal of
Patepts can .be- obtained .from the Patent.
Office, 25, Southampton Buyildings, Lgndon,
W.C.2, price 1s, weekly. (annual subscription
0 T O£2719s.), 0 = .
Latest Patent” Applications. _ |
8072.—Amalgamated Wireless ™ (Aus-
tralia), Ltd.—Biasing circuits for
electron-discharge tube circuit
arrangements. May 20th.
8762.—Philco Radio and Television
Corporation.—Electron-beam de-
flecting circuits. May 16th.

Corporation.—Autematic volume
control system. May 22nd.

8836.—Philips Lamps, Ltd.—Control
mechanism of wireless receivers.
May 17th.
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© -521367.—Jones, W., and Pye, Ltd.—

9077.—Philco Radio and Television -
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_bound volumes, price 2s. each.
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Specifications Published.
521278, —Cole, ILtd., E. XK., and
Shackell, A.—Tuning of radio-
receivers.
521209.—Kolster-Brandes, ILtd., and
Beatty, W. A.—Radio-receivers.
521350.—Cole, Ltd., E. K., and
Robertson,- N. C.—Method of
making electric connections in
radio-receivers or the like.

) om—{)-

Television and like systems.
(Cognate Application 143539.).
521330.— Philips  Lamps, Ltd.—
“=  Superheterodyne wireless receiv-

ing-sets. -
5211:83.—Philips Lamps, Ltd.—Radio

receiving-sets. -
Printed copies of the full Published
Specifications may be obtainedf rom
the Patent Office, 25, ~Southampton
Buildings, London, W.C.2, at the
uniform price of 1s. each.
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New Cossor Transportable

HE recent introduction of ““all-dry”
valves hag led to some interesting
transportable and portable receiver

designs, the latest of which, from the Cossor

factory, isillustrated on the right. The new
valve dispenses with the -need for an
accumulater for the L.T. supply, and as a
result a more compact and lighter-type of
receiver is possible. The L.T. supply is
obtained either by a small separate dry
cell, or by a section of a special type of
H.T. battery designed for the purpose.
This is the arrangement used in the Cossor
receiver, the battery being of the 90-volt
type. A self-contained frame aerial is fitted,
and there are four valves in the receiver.
The’ output stage is a pentode, and the
circuit is of the superhet type with per-
meability-tuhed LF. transformers. Auto-
matic grid bias and A.V.C. are included in
the circuit refinements, whilst the output
is fed to an 8in. P.M. moving-coil speaker.
There are three controls, the centre being a
slow-motion tuning with concentric tone
control, the others being wave-change and
volume controls. Normally no earth is
required. with the receiver, but sockets are
provided so that when desired an external
aerial and earth.may be employed. There
are also.sockets for.the inclusion of an
external Ibudspeaker, these sockets being
provided with switching. e '

The wavebands covered are from 190 to
560 and from 830 to 2,000 metres, and the.
cabinet . measures 20in. by 16in. by 10in.
deep. . The 'price of the receiver is
£9 17s. 6d.

The new Cossor transportable.
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- Wedding Croup
HILIP WADE, well-knpwn member of
the B:B.C. Repertory Company,
is also familiar to listeners for his work
as an author and an adapter of works for
broadcasting. It will be recalled that
a recent-adaptation of his was of scenes from
“ Pickwick Papers.” One of his plays,
which is to be ‘produced in the Home
Service programme on June l4th, by .
Howard Rose, is ““ Wedding Group.” Thigis
a revival of a work which was originally
produced five years ago. The story begins

. with a modern setting on the eve of the

wedding of the young couple. The bride-
to-be’s mother shows the young couple an
old family photograph album in which there
is a family wedding group which dates back
before the Crimean War. -In a delightful
way Philip Wade brings- this wedding
group to life and tells the story of the
romance behind it, .

Cabin No. 3

HE cruises of luxury liners have not
provided. such a spate of romance
and crime s&tories ag might have been
expected, ‘but Florence A. Kilpatrick has
used the subject as the peg on which to
hang an exciting ‘play which is to be
produced by Peter Creswell on June 13th.
This is a story of a trip from Rio de Janeiro
to Tilbury, and the main characters are, a
wealthy woman globe-trotter, her pretty
young companion, and ‘a stowaway who
appears to be mixed up with a gang of
emerald thieves who are after the globe-
trotter’s jewels. There is both crime and
romance in the play, for the pretty young
companion manages to save the designing
stowaway from his worst self and the story
has a happy ending.
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DEFINITIONS AND FORMULAZ IN
RADIO AND TELEVISION ENGINEERING.
By A. T. Starr, AM.ILE.E. Published by
Sir Isaac Pitman and Sons, Ltd. 50 pages.
Price 6d. ,
HIS useful pocket handbook, intended
for students of radio engineering,
contains a large number of definitions,
formulee and circuits, covering many phases
of radio, and based on standard practice.
The baok contains sufficient information for
refreshing the memory as occasion requires.
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correspondents.  All letters must

w . 124 .
A " Quality” Equipment
QIR,—I enclose a photograph of my
equipment which I have built with
the aid of the knowledge obtained from
your excellent paper.

The top of the rack contains an 8in.
Epoch speaker (P.M.), which I use for
DX work, though this was only put there
to take.ithe place of a low-power C.W.
transmitter which 1 was going to put in
the rack if transmitting had continued.

The middle rack contains the H.F,
portion;of the rig, and this consists of a
VP215 R.F. amplifier which is tuned on
all bands, which are fed ‘into a triode
detector. This part takes care of the
DX, and it has a S.WW. range of 12-60 metres,
while the usual broadcast bands are alsé
included.

A turntable is next, and this is fitted with
a crystal pick-up for quality work with
records. The bottom rack holds the most
interesting part.of the gear, which is the
L.F. amplifier.

When on the radio the valve line-up is
LP2 (transformer coupled to the detector),
which is in turn transformer coupled to
a 19 (¢ Iass B) valve, which has an output
of over 2 watts. When over to the gramo.
the Ime-up is HL2 pre.amplifier resistance
coupled to an LP2, which is transformer-
coupled to the output valve. The quality
with this line-up is exceptionally good, and

“the output of the Class B valve is fed into a

Celestion (P.M.) 10in. speaker. Switching
for the L.F. amplifier is done by a multi-
cut-out switch, while the two D.P.D.T.
switches are for cutting out the Class B
valve when working on ’phones, or the
DX speaker. The speaker case may interest
some quality “‘ fans,”” as it consists of a
strong box 2ft. 6in. square by 1ft. deep.
The inside is lined with felt 3in. thick and
corrngated paper on the outside. The
front is 5-ply wood, and perforated zinc
was used over the speaker aperture. This
greatly improves the quality, which was
good before, but this extends the frequency
range greatly in both directions. The
whole rig is built primarily for quality
work, though it is also good on DX. The
aerial used is a 20 m. doublet, and the.rig
i3 entirely run from batteries with 180 H.'L.
Here’s wishing your magazine all the best
in the {uture.—C. HEY~NE (Britton Ferry,
Glam).

A Simple SW. One-valver

SH\ ,—1I enclose a short. log of stations
received with a simple single-valve
short-wave set_I have built, which may be
of interest.

Aerial tuning condenser is .00001 mfd.

Coil: Grid winding 6 turns No. 16
standard gauge bare copper wire on 3in.
ribbed former. Reaction winding 5 turns
No. 20 D.C.C. wire. Grid condenser is
002 mfd.; grid leak, 2 mf2. Ordinary
broadecast, valveholder Tuning condenser
and reaction condensers, .00015 mfd.
These T made by removing half the plates
and double spacing orvdinary air-spaced
0003 condensers. An ordinary short-wave
H.J. choke is used.

0/2 en to Discussion

The Editor does not necessarily agree with the opinions expressed by his
be accompanied by the name and address

of the sender (not necessarily for publication).

With this set and an aerial consisting of
10in. of No. 16 copper wire connected
vertically to the grid terminal of the coil,
I have logged the following stations:
EATBA, W2ECR, EKIEF, WICRW,
WlDL\[ LY1LJ, ESIE ES4G TJKYV,
K4END, W4XDK. With an serial of

My, C. Heyne's equipment for qudlity work
with vecords, and for DX work.

approx. 15ft. No. 20 enamel-covered wire
hung round the room, . the following
commercial stations came in: W2XAD,
2R06, DJID, GIQ, WIXAL.

cLoblems

PROBLEM No. 404.

KENT had a three-valve battery receiver
4> which gave splendid results on ’phones,
but when he connected a loudspeaker Lie was
disappointed with the results. He was assured
that the speaker was in good condition and
capable of good results, so he decided that
perhaps results would be improved if he did
not use a direct output feed. He accordingly
decided to parallel feed the speaker, but as
he had not got a suitable L.F. choke available
he nsed a .)(i 000-ohm tixed resistance (bearing
in mind that the offect ix similar to resistance-
capacity coupling). He fed the speaker from
the anode through a .1-mfd. condenser. but
the results were worze than ever, What was
wrong ? Fhree books will be awarded for the
first three correct solutions opened. lintries
must be addressed to The lditor, PRACTICAL
WIRELERS, ticorge Newnes, Ltd., Tower House,
Southampton Street, Strand. lLondon, W.(.2.
Fuavelopes must be marked Problem No. 404
in the top left-hand corner and must be
posted to reach this office not later than the
first post on Mounday, June 17th, 1940,

H
H
i

e e B4 G G0 L BE B Ba s BE B0 1 @0 B Ber €00 B0 Q4L e Gos B Gor B0t B0 B0: War @0e 00 wor s Bus |

:
.

B T O O T T SO PP,

Solution to Problem No. 403.

When Matthews added his sereen potentiometer he
overlooked the raet that this was joined between H.T.
positive and H.T. negative, and accordingly a switch
should have been included to isolate this when the
set wax switched off. Iailure to do this resulted
in the battery discharging continuously with the
res<ults which he experienced.

The following three readers successfully
Problem No. 402 aud books have
forwarded to them:

M. Duliington, Yorktown Road, b‘m(lhmxt Berks,
W. Brown, 46, Blantyre Street, S.W.1
D \ld,ean, 49, Newark Drive, (dd\g,o“ "s.1.

solved
accordingly been

I am a regular reader of your journal,
and have always found it a great help to
me.—W. G. Morris (London, S.E.).

‘Radio Training Manual

IR,—May I take this opportunity of
expressing my complete satisfaction
with the ‘“ Radio Training Manual ”’ ?

I have studied this unique book from
cover to cover, and have found that it
fully explains a number of points which
are extremely valuable, and yet are passed
over lightly in most text-books.

In particular, T was highly interested
in the chapters on the design of the detector
stage and the prineciples of receiver design.

Many radio constructors, with a flair
for the technical side of things as well as
the constructive, would, I am sure,
appreciate a series of articles in Pracricarn
WIRELESS incorporating such interesting
subjects as high-frequency transformers,
stablhty in h]gh fréquency circuits, sep-
arating the three electrical current
components ; and oscillatory circuits.

To be brief, a series embracing the whole
of the modern radio receiver, and dealing
with it in detail, as you have done with
the detector stage in the ** Radio Training
Manual.” - Most enthusiasts wish to know
why this, that, and the other must be of
such a value, instead of being told that
it should be so.

Pracricar WIRELESS is certainly doing
its bit 100 per cent. in keeping the wireless-
minded ‘public informed of all the latest
developments in this ever-expanding field.

May it long continue to do so !—J. T.
Jacksox (New Barnet). ‘

Station CR7BE

IR,—In a recent issue of PRACTICAL
WireLEss, R. Scotten, of Leyton,
states that he ploked up a Portugese Bast
African station broadcasting on 30. 3 metres.,
This station would be CR7BE Lourengo
Marques, Mozambique, on 380.8 metres
(9.71 me/s). This station can be heard
broadcasting in English from 20.00 to
21.00 B.S.T. every night.—C. MERRETT
(Evesham).

Correspondent Wanted

. TOBIAS, 56, Reginald Road, Crosby,

Scunthorpe, Lincs, would like to get

in touch with any reader who has built the
“* Midget S.\WV. Two.”

RADIO CLUBS
& SOCIETIES

EDGWARE SHORT-WAVE SOCIETY
Headquarters : Constitutional Club, Park
Gardens, lidgware, Middx.
Chairman : P. A. Thorogood, 35, Gibbs Green, Ldg-
ware. ’
NN Saturday, June 29th, from 4 to 10.30 p.m.
there will be an exhibition of apparatus .hy
well-known manufacturers; a demonstration of their
new pick-up and loudspeakers, by Messrs, Yoigh
Patents, Ltd.; an unusual junk sale; Morse speed
competition ; discussion by the secretary of R.S.G.B.;
Lompetmons and in the evemng a social and dance
Admission sixpence.

ROMFORD AND DISTRICT AMATEUR RADIO
SOCIETY
Hon. Sec. :
church,
URING April, and the early part of May, many
mermbers demonstrated apparatus thm lmd made
and queries were duly settled;

On May 28th we had a very en]ovable evening with
Mr. Voigt, and his loudspeaker. Using his new ex-
peumeuhl pick-up he gave a demoustrauon which
far exceeded our expethtmns Reprodnction was the
best we had ever heard, and everybody enjoyed it.

Manor’

H. G. Holt, 5, Butts Green Road, Horn-
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Tone Improvement
‘T have a four-valve battery set which,
whilst good so far as all normal require-
ments are concerned, could, I think, do
with some improvement in the quality of its
reproduetion. This is partieularly agplie-
able to the gramophone side, and I append
2 cireuit and would be glad if you would
suggest a good tone-control device which
would be guaranteed to give good results.
I have tried several schemes without
appreciable improvement.”’—X. M. (Wok-
ingham). :
) OUR circuit modifications may have
‘ been effective, but your speaker, the
cahinet, or other acoustic details may have
- prevented the effects from being noticeable.
l Have you tried a * constant > tone-control
~ device 7 This might give the desired
. improvement and it should be included
. across your volume control used with the
! pick-up. Tt consists of a 50 millihenry

choke and a 15mmfd. condenser in series.
' The condenser is joined to the earth end
of the pick-up volume control and the end
. of the choke is joined to the arm of a
- variable resistance having a value between
25,000 and 10,000 ohms. The resistance is
connected to a tapping on the pick-up

" by experiment. About one-fifth of the
winding is generally satisfactory. The
tapping is, of course, on the earth end.
If you cannot tap the volume control you

, can obtain a similar effect by connecting

' a fixed resistance in series, but it is prefer-

able to tap the control as this thenenables

the resonant circuit to be cut out at low
settings and this gives the desired compen-

sation. i

Economy Amplifier

““I wish to build an economy amplifier,
eapable of giving a really good output for
domestic purposes.
 volume, but something a little above the
ordinary for good musie, and with good
- quality. What arrangement and -circuit
i would you recommend ? >—D. F. (Col-
- chester). T -
L HE 24-watt battery amplifier which

we described some time ago would,

we think, be the most suitable -for your
| purpose. This consisted of a single L.F.
 stage with parallel-fed transformer feeding
~two pentodes in push-pull. The current
. consumption is fairly high, but by using a
' really good H.T. battery this should not
 be a difficulty. The amplifier is economical
'to operate and not expensive to build.
 Full details were reprinted in our issue
‘dated December 23rd last.

; S.W. H.F. Stage

‘““I have been using a detector-L.F.
| shorf-wave combination, but a friend has
"iold me that I could improve my results by
{ﬂtting an untuned H.F. stage in front of the
detector. I do not see how an untuned
stage can give any appreciable advantage
'and should like your advice on this before
imaking any change.”’—J. E. T. (Cam-
bridge).- . -

: A THOUGH an untuned stage may not
| . giveasmuch improvement as a tuned
stage there are advantages to be gained by

|

oTv

. “Toryour

|
i
Y
|
; volume control, the best point being found -
?
l
]

I do not want dancing -

\\

your letter

its inclusion. Firstly, the inclusion of the

_valve before the detector will result in a
slight increase in amplification. Secondly,
the inclusion of the stage between aerial
and detector tuned-grid civcuit will over-
come erratic effects due to the damping
of the aerial, and probably result in smoother
reaction and consequent increasc in the

~ strength you-may obtain on some distant
stations. Another point is that on the
lower wavelengths the gain obtained by
using a tuned H.F. stage is not appreciable
and thus there is no object in using the
tuned circuit. The buffer stage, as the
untuned arrangement is called, is, however,
always worth while.
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‘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 our pages, from articles appearing
i in our pages, or on general wireless matters.

Weregret that we cannot, for obviousreasons— -

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

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

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone.

(5) Grant interviews to querists.

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

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

Send your queries to the Editer, PRACTICAL WIRELESS,

George Newnes, Lid., Tower House, Southampton Street,

Strand, London, W.C.2. The Coupon must be enclosed
with every guery.

_u-u-u-u—n-u-()-.

ro-ﬂ-uqn-n-u-n.(
[ —

It

Noisy Controls

“I am finding it diffieult to adjust my
volume control without a noisy background,
I am afraid, however, that the control itself
is not responsible for the noise, as I have
examined it very earefully and the arm is
making good contact all over the element.
Is it possible to get noise with good eontact ?
Failing this, is there any way in which I
can find out the cause of my present
trouble ? >—A, E. (Isleworth).
IT is possible to get noise from a control

which apparently has good contact.
But this would only occur if H.F. was
present, and then a poor H.F. resistance
would be responsible. In some cases this
could be overcome by shunting the control
by a figed condenser. .If the control is
on the L.F. side of the receiver there should
be no H.F. present and faulty H.F.-filtering
would therefore be the thing to overcome.
You may find, however, tliat the control
itself is not responsible, but that wlen
volume is turned up the increased vibration
causes & poor contact to be jarred in soine
other part of the set and that this gives
rise to the noise.
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L.F. Transformer Design

‘““I have been looking into the question
of improving my set and have come across
a small problem which I should like you to
solve. I have two transformers, at least
five years old. They are substantially
construeted, and I have always understood

that this is one- of the most important
features of an L.F. transformer. It now
seems that modern transformers are ex-
tremely small and I am not certain that by
purchasing one of these I shall obtain any
improvement from the quality point of view.
I wonder if you could confirm this ? **—
H. E. R. (Colindale). -
OU have apparently overlooked the
fact that modern transformers do not
always employ the old form of core. In
the early types of .transformer ordinary
Stalloy stampings were employved, but many
modein transformers make use of special
alloys, such as nickel-iron. This permits a
high inductance to be obtained in a much
smaller space, and therefore, it may be
possible in certain circumnstances to ohtain
better quality with a modern small trans-
former than with an old pattern large
transformer of poor design. It is, of course,
still possible to obtain high-quality trans-
formers of substantial design, such as the
Ferranti. .
S.W. Oscillator Coil
‘“In reading about superhets 1 see that
the oscillator section has to tune to 465 ke/s.
From tables I find that this,is equivalent to
about 600 metres. - Now I have a short-wave
set tuning down to 9 metres; and on looking
at the oscillator coil I find it only has a few
turns of wire and is tuned by a very small
variable, so I fail to see how it can go up
to 600 metres. Perhaps you could explain
this point to me.”’—S. L. (S.E.14),
'HIS is a point where thinking in metres,
rather than in kiloeyeles, has helped
to confuse you. You have also overlooked
the principle of the oscillator stage. It is
true that the LF. stages are tuned to 465
. ko/s and that this frequency has to be
developed in the frequency-changer stage.
However, if you think in kiloeycles you will
see that the required frequency is obtain-
able, even down to 1 metre. Take, for
example, a station working on a wave-
Iength. of 15 metres. This is a frequency
of 20,000 Lke/s. Now to obtain a beat of
465 kefs you must tune the oscillator
circuit to either 20,465 le/s, or 20,000
minus 465 ke's, or 19,535 ke/s. A frequency
of 20,465 ke/s corresponds to a wavelength
of about 14.65 metres and 19.535 ke/s
corresponds to about 15.5 metres, and thus,
you see that there is very little difference
between the actual tuning circuit and the

oscillator circuit, and you do not need a -

large coil to cover 600 metres. We trust
the above explanation clears up vyour
difficulty. .
Midget Coil Connections

““I" built up your small receiver some
time ago, with a Bulgin midget coil in it.
I dismantled the set and now wish to make
up a similar one, but I have lost the code
for the coloured leads of the coil. Is it
possible to give me the wiring for this
component ? >’—R. T. (Edinburgh).

HE coil in question had a fixing bracket

on it and you should not hLave re-

moved this in dismantling the set, as it is
in contlact with the lower end of the grid
winding and must be earthed. The tuning
condenser should be joined to the red lead
and the on-off wavechange switch should
be joined between earth and the blue lead.
The grid condenser may be joined either
to the green lead or to the red one which
is already connected to the tuning con-
denser (the other side of which is, of course,
earthed). The primary winding is between
grey and yellow, the latter being the carthy
end.
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Reducing
’ Details

HE sensitivity of modern super-
heterodyne receivers is such that,
when they are tuned to the frequency

of any given broadcast channel, they
respond to some extent to signals in an
adjacent chanmel, and it is desirable to
provide some means for reducing the
adjacent channel interference. Such re-
duction ig best effected in the intermediate
frequency circuivs because in these circuits

the currents to be transmitted are of the

same frequency for all signal channels and,
as the broadcasting wavelengths are spaced
apart by 10 kilocycles, the currents corres-
ponding .to adjacent. channels to be
attenuated are also of fixed frequency of
10 kilocycles above and 10 kilocycles below
the intermediate frequency -respectively.
The coupling arrangement about to be

described provides an inexpensive means-

for the reduction of -adjacent channel

. interference, and has the advantage that it

requires a minimum of adjustment.
|+
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Adjacent Channel Interference

of a New Type of IF. Transformer

these windings are coupled to their
respective primary windings to have
induced in them a voltage which is at a
fixed phase relation with respect to the
primary winding, and which therefore
constitutes in the secondary. circuit a
replica of the primary voltage. Accord-
ingly, this voltage may be made exactly to
equal and oppose the voltage in the
secondary winding 5, or 8, when the
frequency has shifted from the intermediate
frequency by the amount of 10 kilocycles.
The voltage of the secondary winding 5
may be adjusted to be equal and opposite
to the voltage of the winding 6 at a
frequency of 10 kilocycles above the
intermediate frequency, and similarly the

voltage of the winding 8 may be made .

equal and opposite to the voltage of winding
9 at a frequency of 10 kilocycles below
the intermediave frequency. Thus, at
these two adjacent channel frequencies,
infinite attenuation in the system is
produced, the adja-
cent channel above
the intermediate fre-
quency being infinitely
attenuated in the
coupling device 4, 5, 6,

To superhet converter

Fig. 1.—The early stages of a standard superhel.

Fig. 1 shows threc cascade-connected
valves, 1, 2 and 3, the first of which is a
frequency changer, while the others are
intermediate frequency amplifiers. The
anode circuit of the valve 1 includes the
primary winding 4 of a coupling trans-
former which has secondary windings 5 and
6, connected in series in the input circuit of
valve 2. Similarly, the anode circuit of valve
2 includes the primary winding 7 of a
coupling transformer which has secondary
windings 8 and 9 connected in series in
the input circuit of the valve 3.

The primary windings 4 and 7 and the
secondary windings 5 and 8 are tuned to
the intermediate frequency by condensers
10, 12, 11 and 13 respectively, these
condensers being adjustable, in the manner
of the usual trimmer condenser, for the
purpose of initial adjustment. - en So
tuned, the voltage in the secondary of
each transformer is displaced in phase
with respect to the voltage of the primary
winding by 90 degrees when the inter-
mediate frequency is correct. When this
frequency shifts, however, from the correct
value, this phase relation changes and the
secondary voltage becomes more nearly in
phasec with the primary voltage, or more
nearly opposed to it, depending upon the
direction of the shift in frequency and, of
course, the magnitude of the phase displace-
ment is dependent upon the magnitude of
the frequency shift. The secondary winding
6 of the first transformer and the secondary
winding 9 of the second are untuned, but

e

and the opposite ad-
jacent channel being
infinitely  attenuated
in the coupling device
7, 8, 9.

Voltage Adjust-

ment

The voltage adjust-
'ment producing infinite
15 - attenuation can best
be obtained by the
use of resistors as
shown at 14 and 15,
one of these resistors
being in circuit with winding 6, and the
other in circuit with winding 9. These
resistors may be either in series with the
respective windings or in shunt, and the
diagram illustrates both methods of con-
nection. Both resistors may, of course be
connected in the same' way, and their
values are selected to assist the'securing of
the desired phase relations between the
voltages in the secondary circuit.

Since the voltage on winding 5 is displaced

in phase from the voltage on winding 6 by
90 degrees at the intermediate frequency,
it will be observed that windings 4 and &
may comprise the normal transformer

% Fig. 2—Method of
winding the type of

F. transformer des-
cribed in this article.

coupling coils, since at the intermediate
frequency the coupling is not appreciably
affected by the winding 6. TFor this reason
manifacturing variations in the coils 4
and 5 do not seriously affect the frequency
at which infinite attenuation occurs, with
the result that adjustment to take care of
such manufacturing variations to secure
the infinite attenuation of the .adjacent
channels is not necessary. In fact, it has
been found that the' adjustment of the
coupling between coils 4 and 5, and similarly
7-and 8, to secure infinite attenuation at
the adjacent channels is not more critical
than the adjustment for critical coupling
in the conventional intermediate frequency
transformer.

Fig. 2 shows the structure of the trans-
former comprising the windings 4, 5, 6,
in Fig. 1. While the arrangement of the
windings and the structure of the trans-
former may vary widely, in the construction
shown the secondary winding 5 comprises
two coils mounted at one end of a coil
support 16, and the primary winding 4
comprises two coils arranged near the
opposite end. The winding 6 is arranged
on the opposite side of winding 4 from the
secondary winding 5 and is more closely
coupled to winding 4 than is winding 5.

This system was developed in the
laboratories of the G.E. Company of

erica.

NEW RECORDS

Dance Music

MBROSE and his Orchestra have made

two new records this month. They
are * You Made Me Care” with a vgeal by
Vera Lynn and ¢ In an Old Dutch Garden **
on Decca F 7451, and “ Indian Summer
and “My Capri Serenade” on Decca
F 7452, Jack Payne and his Band also
supply dance music with * Walkin’ Thru’
Mockin’ Bird Lane ” and “ Me and the Moke
and Liza” on Decca F 7454 and ¢ Let the
Curtain Come Down” and * Rainbow
Valley ” on Decca F 7453. Alex Moore
presents Mantovani and his Music for
-Dancing on Decca F 7455-6. On the first
record is a slow fox-trot *° No Souvenirs >
and a quick-step ‘“ Dancing is Another
Name for Love” and on the other a
quick-step *‘ There’s a Boy Coming Home
on Leave” and *You Made Me Care,”
which is a waltz,

Rex

OCAL recordings are supplied this
month by that popular radio star
Elsie Carlisle, with her version of * Walkin’
Thru’ Mockin’ Bird Lane ” and “ A Little-
Rain Must Fall ’ on Rex 9775 ; Joe Peterson,
who sings “I'm Praying To-night for
the Old Folks at Home' and * You
Made Me Care™ on Rer 9771, and
George Eldrick with ““ Arm in Arm ” and
*“ Light up Your Face with a Smile” on
Rex 9773. .

Dance musie is supplied by Billy Cotton
and his Band with * The Navy’s Here”
and ‘“ Let the Curtain Come Down ”’ on
Rex 9770, and ““ In an Old Dutch Garden *’
and ‘““ Rainbow Valley” on Rexr 9766,
Another popular dance band-—Jay Wilbur
and his Band—have also recorded this
month. They play “Indian Summer”
and ‘“ Dancing is Another Name for Love
on Rex 9767.
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Regd. Trade Mark
“ELECTRICAL MEASURING INSTRUMENT
Use the D.C. AvolMlinor

periodically to check up

valve performance, bat-
teries and power output.

Thus you'll always keep
your set in good trim. A
I3-range precision - built
instrument, it tells you all
you need to know, and en-
ables you to locate speedily
the seat of any trouble.
Direct readings. No
calcutations. Com-
plete in case, with-
, instruction booklet

eads,. mterchance-
able test prods.and
crocodile clips.

Resistance
0-10,000 ohms
0-60,000 ohms
0-1,200,000 ohms

0-3 megohma &

Voltage Carrent

0~ 6 volts 0-240 volts (- 6 m/amps.
0- 12 volts 0-300 volts {— 30 mfamps,
0-120 volts 0-600 volts 0-120 m/famps,

ITISH NAD
& Write for fully descriptive literature and
carrent prices of all ‘Avo’ Instruments.
Sole Proprietors & Marufacturers s—
Automatic Goil Winder & Electrical Equipment Co,, Lid.,
‘Winder House, Douglas 8t,, London, 8.W.1. "Phone : Vicloria 3404/7.

RA@I@ SE%V!@E MAN,
EALER 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!

Dept. 24A, International Buildings,
Kingsway, London, W.,C.2.
Please explain fully about your Instruction in

the subject marked X.
Complete- Radio Engineering
Radie Service Engineers
Etementary Radio
Television
If you wish to pass a Radio éxamination,
indicate it below.
Inst. of Wireless Technology
P.M.G. Certificate for Wireless Operators
Provisional Certificate in Radio Telephony and
Telegraphy for Aircraft
City and Guilds Telecommunications

Nawme.\ .
Address, .

(Use penny stamp on unsealed enve]ope)
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Metal Panels
THF present shoitage of metal has
resulted in  some  difficully
obtaining aluminium or copper for panels,
chassis, etc. It may therefore be worih
wiile 7emembeimg that a solid sheet of
metal is not essential for lhe average
receiver where screeming is required. A
very good substitule for a metal panel is an
ebonite or wooden sheet, backed by ordinary
perforated zine. This is still available
i fair quantities and as a screen is quilte
effective.  Another alternative is lo use
Sine mes/z wire-nelting.  This is obtainable
with 3in. mesh (used for bird aviaries)
and on most apparatus, when. earthed,
offers @ satisfactory H.F. screen. This
material 1s, in fact, often employed in
Jactories and lest-rooms for screening off
a section of the area for lest purposes. A
chassis could be made from perforated
zine, which solders nicely and offers only

the difficulty ihat it is not rigid.  Strength-

ening pieces may, however, be placed ai
corners or along edges, and ordinary ply-
wood or angle strip from the popular
construciional loy may be used for this

purpose.

Test Apparatus
A DIFFICULTY which often  besels
the designer of an all-purpose type
of test instrument s the seleclion of various
vollage or other tappings.  There is usually
a range of outputs available at each type
of fest and it is often found that the most
satisfactory plan is to use one or two
Slexible leads in conjunction with a number
of sockets. Whilst this is a good plan
there is the difficulty that should the plug
be in a wrong socket the instrument may be
damaged by connecting ihe lest leads to,
say, a high voltage for test purposes.  Such
a difficulty may be overcome by fitting a fuse,
but this generally affects the range of the
instrument or its accuracy. A betler plan
is {0 make use of a multi-contact selecior
switch, or a bank of such switches, so
arranged that all that has to be done is
lo turn the indicalor lo the range desired
and the internal swilching is automatically
carried out. This, of course, still leaves
the human element, namely, that one must
watch that the instrument is correcily
indicated before making lhe test, but
simplifies this procedure as there will only
be one ndicalor to atlend fo.

A New Book

NEWNES SHORT-WAVE MANUAL

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

Price 5/- or 5/4 by post

from_George Newnes, Ltd., Tower House,
Southampion. Street. Strand, W.C.9.

———ELECTRADIX———

A Plain Scale
MAGNETIC 1}/
COMPASS

Indicates currenf
flow, polarity, aerial
bearings, visual
tuning, etc. Bevel
glass,  brass gd,

body. A British
item for only

39 MILLIAMMETERS.—New, Fer-
ranti. Something simple without
calibration for tuning or galvo for
testing. Back of panel type, as iilus..
8 m.a. full scale. Great Bargain at 3/§.

MILLIAMMETERS.—Moving coil, 5
10, 25, 50, 500 m.2a., in various sizes, from
2iin. to Bin. dia, Switchboard Meters,
3 to 8in. dial, all ranges.
SOLENOIDS.—8-volt for relay or distance switch,
core travel {in. pulll oz., 3/6. A.C, Magnets, 230 volts,
30 w/a., 14 ozs. hrt 2,8 A.C. Al voltages and sizes.
(7 ONES. For all purposes. Table
- 01 wau liouse or office 'phones. 10/-.
%) Headphones. Pocke type W.D.
leather Headbands and coids, 3/9.
Radio 4,000 cohm 8/ V& lightweight
! Headphones, 5/~ pr BT.H., 8-, Browns
‘o lizhtweight B.. o
MORSE, Kl:\s ‘Service Keys. sge
3 List. A good small key on moulded
yu base is the TX nivot arm. excellent
pfor learners. 8/3. Full size, well
finished key, all brass, solid phot.
bar, adjustable tmsion, etc.. B.2,
Superior Type FF., fuuy admstable,
nickel finich. 9'6.
ngh Gxade Type IV, plated fittings,
polished wood-base, a fine key, 10 6.

3/9

Special Key on 3.gwitch b0\ tor

buzzer and 2 lamps, C.A.V., 8/6.

BUZZERS, small t;ype with

cover, 1/8. Power _Buzzers, X

with screw contact and_ adjustable spring armature,

2/6. Heavy Buzzer in Bakeli(fe oa.éc;,vr f/i\ \?}av%e‘tlo

Exploders, - -
P Eoizs I’O\F\’TS FOR Pa\V,

30/- TNRIE
Tudor Oak Cabinet 134in,

by 7in. by Tin. Fitted
0005 Slow Motiom Con-
denser dial window, ver-
nier microdenser 3-way
switch, chassis valve-
holders, wirinz, olips,
three fixed condensers
and 100 termainal panel

= strip, 12 8.

Complete as detailed ONLY 10/- fo callers or 14/- Post
and Packing Free.

CONDENSERS. Fixed electrolytic 12+4 mfd. =16 mfd.
275 volts, 1/6 : 6-+6=12 mfd. 250 volts, 1/6 ; 8+8-16 mfd-
350 volts. 1,6 : 24+8=32 mid. 400 volts. 26 ; B mfd-
500 volts, 116 G Ma.nsbmdge PaYer and Mics, 4 mid.. 3 8 :
B mfd., 5/6 ; . 7/ s Dubilier .01 for 1,000 \Oltv 1.8 ;
.005 ‘mcaTrans aOOOxo]ts 26 ;10,000 volts. 5 - : mid.
mica. 4,000 volts. 8/-. Oil Condensers, 1 mid. 3. 000 volts
56. Special Condenser Banzam to clear surnlus
Western Electric 1 mfd. and 2 mfd.. 3d. each. 2/- doz. :
12/- gross. carriage forward. Ideal for malers of smooth-
ing and filter circuits. Offer open tili clearcd.
VARIABLE CONDENSERS. .005 mfd. Tekade. 1/3 :
.00075 Polar Compax. 1/- : S/W Formo, 2/- : J.13. Midget,
0001, 1/ : 2 gang variable, .0005, 1,6; $-ganz.2-.
BUTTON MICROPHONES for sound delection.
Usually sold at §j6. Our price kas always been 1/-. 1/_
We have supplied thousands.

Yy . =5 VIBRATOR BATTERY
TYPE. QS\_eclra_d‘us_

SUPERSEDER. with metal
BATTE\\Y

rectifier, for H.T, No need for
H.T. Battery ; 3 output volt
tappings. Reduced from
£3/15/- to sale price, 35/-.
CRYSTAL SETS, plug- in
coils, 2 t\mmg condensers,
detector,  7/6.
Boudoir enclosed tvpe. simple
i Bs to use. 8 ne for your
AP, shelter,
RFL AY CIRCUU BREAKERS. Trip overioad.
Magnet;c Blowout, enclosed. S.P. to 4 amps.. 7/6. With
thermal delay, 10/-. $.P.8 amps., 10/-. Or with thermal
delay, 12/6. S.P. 10 amps., 14/-. 8.P. 15 amps.. 16/-.
S.P. 20 amps.. 18/6.
YOUMUSTKEEP YOUR BATITERY PREPARED!
Charging on A.C. Mains. The NITADAY will keep
vour battery fit without atiention.
Model N'A2}. charge 2 volts, { amp., 12/8.
Model N/AG, Trickle Charger, chargo 6 v., Y amp.,17/6.
AModel N/B8 1, Car Charger, charge 6 volts't amp.. 24 /-,
Model N/B@/1! Car Chaiger. charge 6 volts 1t amps., 27/8.
Model N/C6/2 Car Charger. charge 6 volts 2 amps., 37/-.
Model N/D12/1, H. M. Car Charger. 'To charge 12 volts

1 amp., 38/-.

MOTORS FOR A.C. MAINS. Repulsion,
self-siarting. 1/60 H.P. with pulley, Type 50,
1 500 revs., 18/6. Ditto, Type 36, 125 H.P.

. 3,500 revs., 27/6. Enclo, lnducgion
f:

3 1 10 H ‘P. Motors, 2,500 revs.. 35/- Self-
starting, { H.P., 1425 revs.” 48/-. etc.. ete.
D.C. Mains \Iolon 140 H.P 110 or

B 200-v. series. Tvpe K.B., 15/-.
Ditto, G.E.C,, 230- . 3.000 revs., 16/-. ‘Croy-
don 112 H.P, 110 and 220-v. shunt. 1.700
revs., 30/-.
5/~ EMERGEXNCY PARCELS of useful
experimental electrical and radio vepalr 7
material and apparatus, 7 lbs. for B/-.

Post freec. L
Stamped uddressed envelope must be enclesed for our
New 1940 Bargatn List " N, or reply to all enquiries.
218 Upper Thames Street, London, E.C.4

Telephone : Central 4611 ==
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PUBLIC APPOINTMENTS

ADVERTISEMENTS arc uccepted for these columns
at the rate of 2d. per word (minimum charge 2/-
each paragraph). Serles discounts of 5 per cent. for 13,
10 per cent., for 26 and 15 per cent. for 52 insertions
are allowed, Alladvertisements must be prepaid.
EACH puragraph will edmmence with the iirst word
printed in bold face capitals. Additional words in
bold face capitals are charged at 4d. per word.

ALL communications should be addressed to the
Advertisement Manager, © Practical Wireless,”” Tower
House, Sonthampton Street. Loudon, W.C.2 -

CABINETS

A GABINET for every radio purpose. Surplua cabinets
(undrilled) from noted makers. . We have hundreds in
stock (no catalogues). Send measurements of chassis,
etc., and say what kKind of cabinet required. Stamp
for reply. Inspection invited. -
H. L. SMITH AND CO., LTD., 289, Kdgware Road,
W.2. Tel: Pad, 589].

LITERATURE

NEW Edition.

American Amateur Relay League
Handbook.

500 pages of up-to-the-minute technical
inforn‘g}yn, 7[- post free. 1940 Jones Handbook;
approximately 700 pages dealing with every aspect of
Short-wave Radio, 8/6, post (ree.—Webb’s Radio, 14,
Soho St., London, W.1." "Phone: Gerrard 2089,

LOUDSPEAKER REPAIRS

LOUDSPEAKER

repairs, British,
make.

American, any
24-hour service,

noderate prices.—Sinclair

Speakers, Pulteney Terrace, Copenhagen Street,
London, N.1, :
REPAIRS to moving coil speakers. Cones/coils

fitted or rewound. Fields altered or wound. Prices
quoted, including eliminators. Pick-ups and speaker
transformers rewound, 4/6. Trade invlted, Guaranteed
satisfaction. Prompt service,

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

MORSE EQUIPMENT

FULL range of Transmitting Keys, Practice Sets,
Oscillators, Recorders and other Radio Telegraph
Apparatus, designed and manufactured by T, R.
Sole dis-
Webb’s Radio, 14, Soho Street, London,
"Phone: @Gerrard 2020,

MORSE TRAINING

tributors :
W.1.

_(payable monthly in arrear subject to a deduction of

-Art Paper, 4/6,

MINISTRY OF AIRCRAFT PRODUCTION a
AERONAUTICAL INSPECTION DIRECTORATE
Vacancies exist for unestablished appointments as
Exaniners- in the General Engineering, W/T' and
Instrument Braoches, * -
QUALIFICGATIONS. R

Al candidates must have good general educatlon, be
able to read drawings, understand specifications, use
mierometers and other measuring instruments,

(a) Applicants for the General Engineering Branéh
must have had practical experience in an engineering
works. An elementary knowledge of materials testing
is desirable, N

(h) Applicants for the Instrument Brancéh must have
knowledge of physics and training in light engineering
or instruimment making. Candidates with knowledge
of optical instruynents are also required.

(¢} Applicants for the W/ Braneh nst have practieal
knowledge of W/T and electrical equipment with
technical training in radio communication eyual to
City and Guilds final examination standard,
AGCEPTED candidates will undergu a period of training
in inspection as applied to the albove subjects, not
exceeding three calendar months, and will be paid
£3 151, weekly during training. Subsistence allowance
of £1 5s. weekly during training is pavable to married
nen normally residing outside the training area. On
successful completion of training, candidates will be
appointed as Xxaminers at na salary of £270 p.a.

£12 p.a. for each year of age below that of 24, Exami-
uers must be prepared to serve in any part of the
United Kingdom.
NORMAL age limits 23 to 60.
CANBIDATES should indicate on their applications.
for which vacancy they wish to be considered—a, b
or c. . o
APPLICATIONS must be made on form 786, copies ol
which ean be obtained on application, by postéard only,
to: The luspector-in-Charge, A.LD. 'fraining School,
(L.C.S. Rec. 53), Brandon Steep, Bristol, 1.

a @

RADIO MAP AND GLOBE

WEBB'S Radio Map of the World enables vou to
locate any station heard. Size 40” by 80” 2 colour heavy
Limited suppl; on Linen, 10/6.
WEBB'S Radio Globe—superb 127 full-colour model.
Radio prefixes, zones, ete. Heavy oxydised mount,
Post Paid, 27/6.—Webb’s Radio, 14, Soho Street,
London, W.1. ’‘Phone: Gerrard 2089,

READERS’' BARGAINS

L

WIRELESS Code Courses. “ Book of Facts™ Free,—

Candler System Co. (L.0.), 121, Xingsway, Londoh,

.2

Loz,

NEW CHASSIS

ARMSTRONG Go. recommending the following
economically' priced Radio Chassis for good quality

--reproduction,

(| SR ) {0 )| ) 7

ARMNTRONG Model AW3S.—8-valve All-wave
Radio-gram chassis, incorporating the latest circuit,
including 6 watts push-pull output. Price £8/5/0 +
5% war increase.

Armstrong Co. have many other models of equal
interest, please write for catalogue, 6d. Post - Free.
Armstrong Manufacturing Co., Warlters Rd., Holloway,
Loundon, N.5.

NEW LOUDSPEAKERS .

- 3,000 Speakers, P.M. and energised 4in. to 14in. in-

cluding  several Epoch 18in.—Sinelaic Speakers,
Pultency Terrace, Copenhagen Street, London, N.1.

7 WESUPPLY LATEST MODELS OF

ARMSTRONG

QUALITY CHASSIS ON

EASY TERMS

* WRITE FOR FULL DESCRIPTIVE LIST &
TERMS. PROMPT DELIVERY, CARR. PAID,
LONDON RADIO SUPPLY (O.,
*“ WINDEN,”” ARDINGLY RD.,BALCOMBE,
SUSSEX (Evacuation Address),

- S| - { S | { |G- { 4 (}-GUED-{ S |- ()-Si-{) ()

FREE ADVICE BUREAU

COUPON

This coupon is available until June 22nd, 1940,
and must acecompany all Querles and Hints.

PRACTICAL WIRELESS, 15/6/1940. °
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RADIOGRAM, good tone and working order, aiso all-
wave table receiver. Must be good and reasonable
price.—Roberts, Rural Struoctures, Amersham.

BTY. B.T.S. Trophy 8.W, Three, £2 15s. Bty. straight
8.W. Three, 26s.—8, Retford St., London, N.1.

FERRANTI m/c Meter, 500 m.a., 2} dial, 15/-;
Weston ditto, 200 ni.a., 12/6 : Lddystone 1v. battery
pre-selector-converter, 25/-; S.H, “"Mercra 7 Mercury
vapour lamp, 150-watt, 10/-; 100 copies * Popular
Wireless,” August, 1935 to December, 1937, 10/-;
150 copies ““ PRACTICAL, WIRELESS,” August, 1935 to
December. 1938. 15/-; 1lh. mercury, 10/-; parcel
components (used), £1. Al post free.—130, Holly-
croft, Hinckley.

RECEIVERS AND COMPONENTS

LONDON CENTRAL RADIO. WE HAVE A FEW
SPARTON 5-VALVE PRESS-BUTTON RECEIVERS
LEFT, £4/5/- EACH. FOR FULLER DETAILS SEE
“PRACTICAL WIRELESS,”” JUNE 1st ISSUE.

OLDHAMS.—Ex-Police, slightly used, unspillable
2v. 7 amp. Accumulators, suitable for Lamps, Port-
ables, ete.. 2/- each. Heavy Black Twin Flex, 20
vards, 2/6.—London Gentral Radio, 23, Lizle Street,
W.C.2. Gerrard 2069,

VAUXHALL.—All goods previously advertised are
still available ; send now for latest price list, free.—
Vauxhall Utilities, 1634, Strand, W.C.2. .

GOULPHONE Radio, Ormskirk. Collaro A.C. Motors,
12in. turntuble, 27/, Radiogram Units, 45/-. High
quality crystal pickups, 25/-, Rola G.12 speakers,
energised, 52/0. G2 P}, 65/-. Guaranteed American
valves, 4/6 ea, Octal, 5/6. 1d. stamp for lists.

DENOO.—UIQm low loss S.W, components, receivers,
polystyrene insulation. Send 2d. for Catalogue,—
Werwick Road, Clacton, Essex, L

RECEIVERS AND COMPONENTS

RADIO CLEARANGE, LTD., 63, High Holborn, London,
~-W.C.1. TELEPHONE : HOLborn 4631.

LISSEN 2v. screen-grid valves, 5.G.215 and 85.G.2V,
3/6eachi

LISSEN 2v. battery pentode, 4-pin side terminal P.T.2A
and P.T.225, 3/11 each.

LISSEN 4v. mains screen grid A.C./3.G., 4/11 each,
LISSEN 4v. mains output pentode A.C./P.T., 4/11 each.
LISSENrectifier valve V850, 2/11 each.

ALL-WAVE super-het. chassiz, 5 valve A.C. Latost
Mullard valves T.H.4.B., V.P.4.B, 1.D.D.4., Pen.
A, LW, 4/350v. Ranges: short wave 16-48 metres,
Medium wave 200-560 metres. Long wave 800-2,200
metres. Size of chassis, 14}in. long, 7§in. deep, height
overall 8%in. Controls, tuning at side. Vohume on/off
at side, wave-change, provision for pick-up. Com-
plete with valves ‘and kuobs, £4/17/6. Special
Speaker, 1,600 ohms field, 10/8 each.

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

ULTRA SHORT and short wave double wound low-
resistance choke. Lissen Hi-Q. resistance less than
.05 ohuns.  Boxed, list, 2/6. Our price, 1/3 each.
LOW-LOSS Ceramic ° valve-holders.  Lissen Hi-Q.
Basebourd 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
wfd., 6d. each.

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

LOW-LOSS short-wave variable condensers. Ceramie
insulation. “Brass vanes, Lissen Mi-Q. Minimum
capacity 5 micro-micro farads. Two types. Boxed.
With knobs. 160 mmfd, List, 7/6. Our price, 3/-each,
20 mmfd. List, 5/6. Our price, 2/6 each.

'GONE speaker unit. Tissen. Complete with reed and

chuck. Boxed, 1/- each.

PUSH-PULL switches.
3-point, 6d, each.
ROLA P.M. speakers. Latest type, 73" cone with
power and pentode transformer. Boxed. 15/~ each.

CLOCK-FAGED dinls. 5 x 84”. With printed 3-wave
scale.  Ox-copper escutcheon and glass, 3/6 each.
Dbitto, less escutcheon, 2/6 each.

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

MAINS transformers. Plessey. 350-0-350v., 90 m.a.,
4v. 2.5 amps., 4v, 6 amps., 8/6 each.

MAINS trunsformer, 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, §/6 each.

MAINS transformers. Wearite. Type R.C.1,
250-0-250v., 80 m.a., 4v. 2.5 amps., 4v. 4 amps., 9/11
each. Type R.C.2, 350-0-350v. 120 m.a., 4v. 2.5 amps.,
dv. 4 amps.,, 12/6 each. Type R.C.3, 350-0-350v,
150 m.a., 4v. 2.5 amps., 4v. 2 amps., 4v. 5 amps.,
15/-each. Type R.C.4, 500-0-500v. 150 ma., 4v. 2 amps.,
4v. 2 amps., 4v. 2.5 amps., 4v. 5.6 amps., 21/~ each.

Lissen.  2-point, 4d. each.

All above are centre-tapped windings.  Type R.C.5,
100-watt auto transformer, 100-110v., 200-250v.,

reversible, 12/6 each.
tapped primaries,

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

1 WATT resistances, Polar N.8,F., 4d. each ; 3/9 dozen.
All sizes up to 2 meg.

VOLUME CONTROLS. American C.T.8., finest made,
divided spindles. Length 23", With switch 2,000,
5,000, 10,000, 25,000, 100,000, 250,000, 500,000, and
1 meg., 2/6 each. Wire wound, 5 watt (less switch),
2,0?0, 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.

SPEAXER transformers, pentode output, 3-4 ohm,
matehing, 3/~ each.,

B.l. wire-end type, bias electrolytics, 50 mfd., 12v,,
1/6 each. Ditto, 50 mfd., 50v., 2/ each.

TUBULARS wire-end, non-inductive paper condensers.
All sizes up to 0.1, 5d. each ; 4/8 dozen,

B.l.8 x 8 mfd. 550v, working. Cardboard electrolytics,
3/6 each. Ditto, 16 x 8 mfd., 4/6 each. Ditto, 8 mfd.
tubulars, 2/- each, Ditto, 4 mfd. tubulars, 1/9 each.
Ditto 2 mfd. tubulars, 300v. working, 1/3 each.

All orders must include sufficient postage to cover,
Hours of business: 9 a.m.—6 p.an. weekdays; 9a.m.—
1 p.m, Saturdays‘

PLEASE WRITE YOUR.- ADDRESS ‘IN BLOCK
LETTERS. [

All transformers 200-250v,

WE CANNOT UNDERTAKE TO ANSWER EN-
QUIRIES UNLESS ACCOMPANIED. BY FULL
POSTAGE (24d.).

. RADIO CLEARANGE, LTD., 63, High Holborn, Loridon,

W.C.1. TELEPHONE : HOLborn 4631.

7




June 15th, 1940

RECEIVERS AND COMPONENTS

SOUTHERN Radio’s Bargains.

ALL Guasanteed. Postage Extra, S

6/~ Parccl of useful Components, comprising Cpn-
densers, Resistances, Yolume Controls, Wire, Circuits,
ete. Value 26/-. b/~ per parecl. X
15/- Service Man's Component Kit. Electrolytic
Condensers, Volume Controls, Resistances, Tubular,
Miea, Paper Condensers, Yalve Holders, etc; 13’0
articles contained in strong carrying case, 9" x 77 x 77,
15/- Lhe Kit.

21/- Small Trader’s Parcel of Components.. 150
Articies comprising all types Condensers, Valve
Holdcrs, Resistances, Chokes, Colls, Wire, ete.  Value
85/-, 21/- the parcel.

5/~ 100 Wire-end Resistances, assorted capacities.
4 apd 1 watt, §/- per 100. ’

ORMOKD Loud-speaker Units, 2/6; Crystal Sets,
5/0; Westectors Type W2, 2/0; Crystal Detectors,
2/~; Crystals, 6d.; Marconi V24 Valves, 0d. “P.0.”
“Microphones on Stand, for use with any receiver, 5/-;.
Telsen W849 Iron-core Midget D.R. Coils, 5/6; Morse
‘Fapping Keys, 3/-; Buzzers, 1/6.

2/- Tool or Instrnment Carrying Cases, ex Govern-
ment Stock . Wood 97 x 7°-x 77, 2/-.

SCUTHERN Radio, 46, Ligle Strcet, London, W.C.
Gerrard 6653,

SCIENTIFIC SOCIETIES

RADIO Society of Great Britain. Reduced subserip-
tions during war. Details and “T and R Bulletin”
1/-.—16, Ashridge Gardens, London, N.13,

TUITION

PRACTICAL DPostal Courses, radio television, test
equipment  design, trade-test coaching for R.AF.
posts, LP.R.E. and LW T. exams.; Dbooklet free,—
Secretary, I.P.R.E., 3, Shirley Road, London, W 4.

YOUNG WMEN (15-20 years) urgently needed to train
a8 Radio Officers for the “Merchant Navy; military
exemption obtainable; short training pericd; low
fees; boarders accepted. Write or call for full par-
{iculars, Wireless College, Calmore, Southampton,
or Wireless College, Colwyn Bay,

Turn Your Surplus
Components Into Cash

Those cdmponents for which
you have no further use can be
turned into cash through the
classified columns of **Practical
Wireless.” Readers’ adver-
tisements are inserted at the
special rate of Id. per word
(minimum charge /).

Send your advertisement with P.O. to :—

Advertisement Manager, “ Practical

Wireless,”” Tower House, Southampton
Street, London, W.C.2.

This Handbook

shows the ecasy way to
seccure ALM.I.C.E., ¢
A M. LMech.E,, AMILEE,
A M LA L, AMLW.T,,
i ANMILR.E., and-similar gualifica-
tions.” WE GUARANTEE—" NO PASS—NO FEE.”
Detnils are given of over 150 Diploma Courses in all
branches of Civil, M - Elec., Motor. Aero. Radio
and Production En ecring, YTelevision, Building,
‘Drstzhismanship, Tracing, Inspeetion, Govern-
ment Employment, etc.  Write for this entightening
Handtook to-day FREE and post free.

Nenwith radio knowledge can vblain atiraetive posts in the Services.
British Institute of Engineering Technology,
i 409, Shokespcaro Hense, )7, 18, 19, Stratford Pl, W.1

unique

PRACTICAL __}NIRELESS

PREMIER RADIO

NEW PREMIER S.W. A.C.
RECEIVER KIT

In response to many requests, weshave now pro-
dueed an A.C. version of the popular Premicr
Short Wave SG3 Kit. Complete Kit of Parts.
with drilled chassis, all components, Plug-in
Coils covering 13-170 metres, 4 valyves and full
instructions and circuits, £4/10/-. Completely -
wired and tested, £5/10/-. Send for full details.
PREMIER SHORT-WAVE BATTERY-OPERATED
KITS for OVERSEAS NEWS
Incorporating the Premier 3-Band $.W. Coil. 11-86
Metres without coil changing. Each Kit is complete
with all components, diagrams, aml 2-volt valves.
3-Band S.W. 1-Valve Kit, 14/9. 3-Band §.W. 2-
Valve Kit, 22/6.

DE LUXE S.W. KITS

Complete to the last detail, inclmling all Valves
and coils, wiring diagrams and Incid instructions
for building and: working. Each Kif is supplied
with a steel Chassis and Panel and uses plug-in
€Coils to tune from 13 to 170 metres.

1 Valve Short-Wave Receiver er Adaptor Kit 20/-
1 Valve Short-Wave Superhet Converter Kit™ 23/
1 Valve Short-Wave A.G. Superhet Gonverter

Kit o= h o =% 0d
2 Valve Short-Wave Receiver Kit- .. L. 28/-
3 Valve s:mrt-Wave Screen Grid and Pentod

Ki ol oo —

SPECIAL: OFFER. ROTHERMEL PIEZO
BRUSH CRYSTAL PICK-UPS. New Junior
P.U. with arm, 19/6. Standard 5.8 Model with
arm, 28/6. P.U. head only, De Luxe Model, 19/6.

ROLA MOVING COIL SPEAKERS, complete with
Transformers, 6iin. P.M. 12/6, 8in. P.M. 16/6,
10in. .M. 22/6, G12 P.M. 66/—. 8
ENERGISED SPEAKERS, Plessey Sin. 175 ohm
Iield, 7/6 ; 7,000 0lnn Tield, 7/6 ; with transformer
Rola G.12 Lnergised 1,250 or 2,500 olun, 59/6.
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.,
75 m.a., 5 v. 2 amps., 6.3 v. 2-3 amps. C.T., 6/6
cacli, Input 100-250"v., 300-300 v. GO m.a. 4 v.
5a. CT.,4v.1a, 6/11. Output 325-325 v. 180
m.a., 5 v. 2-3 amps., 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 4 amp., 149 ;
6 volts at ¥ amp., 18/-; ¢ volts at 1 amp., 22/6 ;
12 volts at’1 amip., 24/6 ; 6 volts at 2 amps., 37/6.
REPLACEMENT VALVES FOR ALL SETS
EUROPA MAINS VALVES. 4 v,, A.C. Types,
A.C./H.L., A.C.,/L., A.C./S.G., A.C.,V.-MS.G.,
A.C./H.P.,, A.C./V.H.P. (5-pin), all &/3 each.
A.C./H.P., A.C./V.H.P. (7-pin), 7/6. A.C./Pens-
LH., 7/6 ; A.C./P.X.4, T/3 ; Oct. Freq. Changers,
8/6 ; Double Diode Triodes, 7/6 ; 350 v. F.W.
Rect., 5/6 ; 500 v. F.W. Rect., 6/6 ; 13 v..2 amps.
Gen. Purpose Triodes, 5/6 ; H.F. Pens and Var.-
Mu H.F. Pen., Double Diode Triodes, Oct. Freq.
Changers,8/6 each. Full and Half-Wave Rectifiers,
6/6each.
TRIAD HIGH GRADE U.S.A. VALVES, all types
in stock. Standard tubes 5/6 each. Octal Basge
tubes, 6/6 each.
PREMIER Short-Wave Condensers  all-brass
construction, with Trelitul insulation. 15 mmf.,
1/9; 25 mmf, 1/10; 40 mmf., 2/-; 100 mmf,
2/3; 160 mmf., 2/T; 250 mmfF, 2/11.
PREMIER SHORT-WAVE COILS, 4- and G-pin
types, 13-26, 22-47, 41-49, 78-170 metres, 2/- each,
with circuit. Speeial set off S.W. Coils, 14-150
metres, 4/9 set, witli~circuit. Premier 3-band
S.W. coil, 11-25, 19-43, 38-86 metres. Suitabie
any type circuit, 2/11.
NEW PREMIER 2-Gang S.W. Condenser 2 x
00015 mf, with infegral slow-motion, §/9.
CARDBOARD ELECTROLYTICS. 500v. working,
4 mf. or 8 mf.,-1/9; 8}8 mfl,, 3/6; 50 mf. 12 v,
1/2; 25 mf. 25 v, 1/2; 50 mf. 50 v., 2/-.
Coil Formers, 4- and G-pin, plain ‘or threaded,
1/2 ecach-
UTILITY Micro Carsor Dials, Direct and 100 : 1
Ratios, 4/3.
LISSE® Dual Range Screened Coils, medium and
loug waves, 2/9 cach,
Orders H/- and over sent Post Pree. Under 5/~
please add 6d. postage. All enquiries must Le
accompanied by 23d. stamp.

YOU MUST HAVE A
PREMIER 1240 CATALOGUE

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

ALL POST ORDERS TO : Jubilee Works, 167,
Lower Clapton Road, London, E.5. Ambherst 4723
CALLERS TO : Jubilee Werks, or our NEW

PREMISES, 169, FLEET STREET, E.C4.
Central 2833

or 50, High Street, Clapham, $.W 4. Mccaday 2381
]

'WANTED

WANTED, copy '‘ Popular Wireless ”” dated November
14th, 1936, or Wiring Diagram of A.C./ST.800. Also,
Mains Valves, Coils, Components. Write - Johnson,
3, Brie Road, Willesden, N.W.10.

WANTED. Comsnunications receiver. Pay £2 deposit,
10s. weekly. Or small A.C. short-wave. receiver.—
88, Wenf{worth Roead, Barnet, Herts,

WANRTED. $.W. Communication Receivers Reason-
ably priced.—71, Sudhourne Road, Brixton, London,
S.W.2,

WANTED. Westinghouse Metal  Rectilier, type
L.7.4. House Service Meter, 230v. 23a., 1-phase, 2-wire.
Approval against eash.—C. W. Castleton, 47, Bernard
Street, Russell Square, London, W.C:1.

WANTED, one Colvern’s 3-gang coil unit, KGO,
KGO, XGR.; state price—Beal, 3, Greenhead Lane,
Dalton, Huddersfield.

BOOKS

YOU necd this war atlas when you réad the neivspapers
or listen to the wireless bulletins. * Newnes'Compre-
hensive War Atlas’® will make the progfess of the
conlliet anderstandable in all its aspects. 8 pages of
war maps, including the Scandinavian counfries,
Western™ Xront, Balkans, and.al’ countries whose
frontiers adjoin-or are near those, of the belligerents.
With war strengths of the Arinies, Nuvies, and Air
Forces of the Nations,—Of all newsagents and book-
sellers, 1s. Gd. net, or by pest 1s. 9d. from the Book
Publisher, George Newnes, Ltd.; Tower House,
Southampton Street, Strand, London, W.C.2.

KNOW what to do before the doctor comes.—Learn
from the new book, * First Aid For The Householder,”
and your kiowledge may be the means of saving a life.
Deuls in simple language with all kinds of injuries
anid their treatment, war-gases, shock, and the minor
ailments of everyday life. Clearly illustrated.—
Of all booksetlers, 1s. 6d. net, or by post 1s. 9d. from
the Boolk Publisher, George Newnes, Ltd., Tower
House, Southampton Street, Strand, London, W.C.2.

The ¢“Fluxite Quins’’ at work.

Said ‘' Eh,”’ that is* Ee’ will the girth,

* You ask why I dig up the earth

Well, the earth tube, my deqr.

Has broken loose—so it’s clear

Hexe again will Fluxite prove its worlh /"
Sce that FLUXITE is always by you—in the
house—garage-—worlishop—w herever speedy sol-
dering is needed. Used for 30 years in govern-
ment works and hy ieading engineers and manpu-
facturers. Of Ironmongers—in tins, 4d,, 8d.,
1/4 and 2/8.
Ask Lo sec the FLUXITE SMALL-SPACE SOL-
DPLERING SET—compact but substantial—
complete wilh full instructions, 7/6.

T0 CYCLISTS ! Your wheels will NOT keep
round and true, unless the spokes are tied wiih
fine wire at the crossings” AND SOLDERED.
This males ¢ much stronger wheel. 18s simple
—with FLUXITE—but IMPORTANT.

The FLUXITE GUN is always raady (o put
Yluxite en the soldering job instantly. A lJittle
pressure places (he right quantity on the right
spot and one charging lasts for ages. Price
1/6. ov filled 2/6. 3
Write Tor Free Book on the art of © saft '’ solder-
fng and ask for Leatie! on CASE-HARDENING
STELL and TEMPERING YOOLS with FLUXITE
FLUXITE LTD. (Dept. W.P.), DRAGON WORKS.
BERMONDSEY ST., S.EL

" 5 | 1 {5,
= y o &

3

SIMPLIFIES ALL SOLDERING




FOR LESS THAN HALF PRICE

in greater demand than ever 4 MAGNIFICENT VOLUMES

to-day. The war ellor( calls for 4-! TIMING CHARTS, COVERING
thousands of experts—men who OVER 1,000 CARS ARD COM-
are specialists in repair and MERCIAL VE""%‘-? “981‘;’
servicing ;  and these skilled 24 3b‘1}-E'DP|';‘g|;I;‘MSR KE i
engineers are wanted on the FOLDING-OUT MODELS OF IGNI-
home front and in various TION COMPRESSION ENGINE
branches of the Services. AND CUT-OUT AND VOLTAGE
REGULATOR -

With 2-Year

That is why -da re
is why, to-day, we a Motor En.

offering “MOTOR ENGIN-

ineering
BERING ” for less than half .gd,dvisory
price—for only £2 2s. instead Service

of £4 10s.—in order that it shall
be.within the scope of all who
would like to benefit from its
vast store of knowledge. . . .
What is even more interesting,
it will be sent to vou for first
paywent of only 2s., the rest by
small monthly instalments.

These Wonderfully Tilustrated
Volumes comiprise : ~ Vol. T
]:NGJNES—O\.'crhau]ing, Re-
pair and Testing. Vol. 1:
ELECTRICAL — Equipment
and Accessories. - Vol. JT1:
CHASSIS—Bodywoik, Brakes
and Braking Systems. Vol. IV :
TRANSMISSION — Clutches,
Gearboxes, Universal Joints,
Differentials, Rear Axle and
Stecring Repairs.

Every contributor js an expart—
many of them wirh the bigwest
carand commercial vehicle Arms.
Thousands of photographs are
included to show.
the correct
sequence of
operations.

Attractive Moroguette
Bound Case in which
1o keep ‘your Charts
and Blue Prints,

““MOTOR ENGINEERING ” contains 2,160

pages of invaluable knowledge and well

over 2,000 illustrations, including Diagrams,

Plans, and specially taken * action ” photo-
graphs.

IO R R e Y Y N S 5o D SRS ETT RN (RN s S eeas

POST Sent to You Carriage Paid for &= ONLY §
g Post AT ONGE to 2/ ]
THIS 1uaf MOTOR ENGINEERING (H.L.B.C.), /E._-‘ i
ORDER FORM | Tower House, Southam%og Street, Strand, Londan, i
H o2, . 4
- Please send me, earringe paid, “MOTOR ENGIN- ﬂ
TO-DAY i LERING. ” Tenclose P.O. 2/-No.............. bddo [
I Tagree to remit a further 8 monthly subseriptions of
! 5/- to (-_(l)sinple(’lce t}gazpurchaso price of £2/2/-, Cash E
price with order .
I e
Al wou do fs fill the E WD 6006656001 0o rdden6 80 bac P N ﬁ
Order Form on right ’ ) . -
e o] D, s g Naddrassi Tl o8, A S e e e I
Order for 2/~ {o the . ar o X bs AN B E0 000 0t ; .
address given. E

€ Newnes,

Published ever{Wédnesda.v by GEOR

' MANUAL P.W.

it shall not be lent. res

CONDITIONS OF SALE AND SUPPLY.—This periodic:

George Newnes, Lid.

GE NEWNES., LIMITED. Tower House,
RADIO by THE NEWNES & PEARSON PRINTING CO.. LTD., Exmoor Street, Lond
TRAINING 1 O GOTCH, LTD. South Africa : CENTRAL NEWS AGENCY, LTD.

monthsi: Abroad 21s. 8. per annum, 10s. 10d. for six months.

Subscription rates including postagce : Inland 23s. 10d. per annum, 11s. 114
Registered at the General Post Office for the Canadian Magazine Po:

) al is sold subject to the following conditions, namely, that it shall not, without the ¥

consent of the publishers first given, he lent, resold, hired out or otherwise disposed of by way of Trad

old, hired out or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of. Trade ; or affixed to or as part
publication or advertising. literary or pictorial matter whatsoever. :
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THE OUTLINE OF WIRELESS ;
By RALPH STRANGER 3

This book covers the theory and practice of Wireless Recet
tion from A to Z, and makes everything plain even to th
most *‘ non-technical ” reader. Step by step, it teach
you everything you want to know about wireless. Ova

800 pages, fully illustrated. 10s. 6d. net. (By post 1 '.-.

THE PRACTICAL WIRELESS EKCYCLOPADIA
By F. . CAMM :

Wireless Terms and Definitions stated and explained i

concise, clear language. 392 pages. Over 500 illustrations

78. 6d. net. (By post 8 y

EVERYMAN'S WIRELESS BOOK

By F. . CAMM v ’

A Radio Consultant for the Listener, Expert and Amaten
Constructor, with Special Chapters on the Principles o

Radio Telephony, Installation and Systematic  Fault:
finding. With 200 Allustrations and Diagrams. '

5s. net.  (By post ss. 6d.)

PRACTICAL WIRELESS SERVICE MANUAI
By F. J. CAMM

A complete work on the testing and servicing of all types

of wireless receivers. Packed with information, With
over 220 illustrations, 228 pages. 3

6s. net. (By post 6s.. .,-

NEWNES SHORT-WAVE MANUAL
By F. |]. CAMM

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

WIRELESS TRANSMISSION FOR AMATEU_
By F. J. CAMM e

Covers fully and clearly th_e whole field of \\;vireless tran
mission, With 120 illustrations.

3s. 6d. net. (By post-‘

WIRELESS COILS, CHOKES AND

TRANSFORMERS
By F. J. CAMM
For every home constructor. 126 illustrations. ;
3s. 6d. net. (By post 48
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