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NEW SERIES

RADIO ENGINEER'S POCKET -BOOK
No. 59

ACCUMULATOR PASTES.-The follow-
ing ingredients are required : 4 parts by
weight redlead (Pb304), s part by weight
litharge (PbO), I part by weight sulphuric
acid (x.r2 specific gravity). Add the acid
gradually to the mixture of redlead and
litharge, stirring well until a fairly stiff
paste has been formed. Thorough mixing
is essential, and care must be taken not to
make the paste too thin.

How to Apply. Place the grid on a flat
board and use a scoop to place the paste
in the grid. A wooden spreader should
then be used to force the paste into the
pockets of the grid. A piece of newspaper
is then placed on top of the plate, and
another flat board on top of that. This
enables the plate to be turned over so that
it can be pasted on the opposite side.

Drying. Stack the plates carefully in a
warm room to dry. After three or four
days dip the plates in sulphiitic acid (1.25
specific gravity) and re -dry.

&ate for Negative Plates. Use the
following ingredients : 5 parts by weight
litharge, z part by weight of x.xo specific
gravity sulphuric acid. Mix, apply, and
dry as for positive plates.

For a high -rate discharge cell, the paste
for the negative plates can be varied as
below :

Litharge, 99.96 per cent. ; lamp -black,
.03 per cent. ; wood flour, .ox per cent.
One -sixth of the total weight of the above
of r.ro specific gravity sulphuric acid.

Use acid of 1.12 specific gravity, charge
at the rate of about .02 amp. per square
in, '11 of the plate area, counting both sides

t the plate.

No. 62
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No. 60

Neutralising Spilled Electrolyte. If
electrolyte is spilled, it should be imme-
diately treated with a.neutralising solution,
such as Sodium carbonate (soda) and water,
or ammonia and water. Either of these
liquids is excellent for checking the effects_
of acid On clothing. Benches, trays, and
other fittings which have become acid -sodden
should be treated with a solution of 'lb.
of soda to i gallqn of water, and then dried
before coating with acid -proof paint.

JELLY ELECTROLYTE.-Jelly elec-
trolyte consists of sulphuric acid to which
a given proportion of sodium silicate has
been added. Jellification takes place at
varying speeds according to the proportions
in which the two chemicals are mixed. A
suitable mixture which jellifies in five or
six minutes is-7-x'part of pure sodiqm silicate
(5.20o specific gravity) to 3 parts of cold -
sulphuric acid (1.400 specific gravity).

As jellification takes place fairly rapidly
it is essential to arrange that the entire
operation may be carried through without
any hitch or delay. -The cell to be filled
with jelly acid shouid be given a first
charge, using ordinary free sulphuric acid.
This acid should then be poured off, and
the cell inverted and allowed to for
about half an hour.

No. 63

MUSICAL - NOTES FREQUENCY.
The frequency of the notes of the
pianoforte covers the band from 26 to
4,096 vibrations per second. The lowest
note, A, has a frequency of 26, middle C
(the centre note of the standard piano
keyboard) a frequency of 256, and the
top note of the standard piano has a
frequency of 4,096.
shows the piano
frequencies :

The following table
notes and their

A 26 G 96 F 341 E 1,280
B 30 A 106 384 F 1,365
C 32 B 120 A 426 1.536

D 36 C 128 B 480 A 1,706
E 40 D144 C 512 B 1,920
F 42 E 160 576 C 2,048
G 48 F 170 640 2,304
A 53 G 192 F 682 E 2,560
B 60 A 213 768 F 2,730
C 64 B 240 853 3,072
D 72 C 256 B 960 3,413
E 80 D288 C 1,024 B 3,840
F 85 E 320 D 1,152 C 4,096

No. 61

AERIAL DATA
NATURAL WAVELENGTH. - The

natural wavelength of an aerial is
approximately four and a half times its
electrical length (length between insu-
lators plus length of lead-in). Standard
aerial 9f 100ft. has a natural wave-
length'`of about 120 metres. If con-
nected direct to the grid of the detector
valve, it would receive transmissions on
this wavelength.

The maximum length Of aerial, in -
elusive of lead-in, permitted by the
Postmaster -General is 100ft.

REFLECTOR.-An arrangement gen-
erally employing a dipole aerial, for
preventing a -signal from being radiated
in all directions, or for ensuring maxi-
mum reception in a given direction. It
consists of a vertical or horizontal aerial
behind which is erected a similar aerial
(not connected to anything), the spacing
between these being adjusted according
to the frequency of the signals. A
multi -reflector system will generally have
the reflectors arranged in the form of a
parabola with the aerial at the focal
point.

Stranded 7/22 insulated copper wire
is best for both aerial and lead-in.

No. 64

STANDARD UNITS
UNIT B.O.T.-The Board of Trade

Unit is r,000 watt-hours.,
UNIT CHARGE.-Any charge which

repels an equal and like charge with a force
of r dyne when they are x centimetre apart.

UNIT MAGNETIC POLE.-That pole
which, if situated in a vacuum at a distance
of one centimetre from a similar pole,
would give rise to a mechanical force of
repulsion of one dyne. The total number
of lines of force which pass through a
unit magnetic pole 4 r.

UNIT OF CAPACITY.-The farad, 'A
conductor has a capacity of x farad when a
charge of a coulomb raises the potential
I volt. In Wireless practice the practical
unit is the micro -farad.

UNIT OF CONDUCTANCE is the mho,
which is the reciprocal of the ohm.

UNIT OF CURRENT is the ampere.
It is a flow of r coulomb pet second. A
pressure of r volt" will pass a current of

ampere through e resistance of x ohm.
UNIT OF INDUCTANCE is the henry.

It is the amount of inductance in a circuit
which will produce a difference in potential
of i Volt when -the' amperage is changing
at the rate of r ampere per second.

UNIT OF POTENTIAL is the volt. -
It is the pressure required -to pass a current
of r amp. through a resistance of r ohm.

UNIT OF. POWER is the power required
to perform r foot-pound of work per second.
It is referred to as F.P.S.

UNIT OF RESISTANCE.-The unit of
resistance is the ohm. It is the resistance
which will permit the flow of r amp. when a
pressure of r volt is applied.

(See also page 124)
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Learn as You Co

THE difficult5r, which many beginners
11 experience is in obtaining a full

knowledge of some particular point, in
spite of elaborate explanations. It is
generally found that such difficulties --are
cleared up very quickly if some actual
demonstration can .be made of the point
in question, and it is in- this connection
that practical experience is of such great
importance. For instance, the effects of
oscillation in a valve may be explained in
a very detailed manner, covering involved
matter- such- as negative resistance, etc.,
but if a milliammeter is included in the
anode circuit of a valve, and reaction is
then applied, the sudden -drop in anode
current will show instantly that something
important has taken place in the valve, and
in conjunction with a description of the

 subject it is then more 'obvious just what
has happened. The same thing, applies to
distortion in an L.F. or output valve, and
thus some ready means of carrying out such
tests will prove of the greatest value to those
who are making a study of radio rather
than merely using - the receiver for the
reception of entertaining programmes. The
" Student's " Three, described last week,
has been designed for the purpose of
teaching various facts relative to modern
equipment, and in this issue we give details
of one- or two ,tests which may easily
be carried out with this particular
receiver.

Mr. S. J. de Lotbiniere
THE B.B.C. announces that Mr. S. J.

de Lotbiniere has been appointed
an acting Assistant Controller of Pro-
grammes, as a result of the recent second-
ment of Mr. R. E. L. Wellington, Assistant
Controller of Programmes, to the Ministry
of Information.

A Dog's Life
DENIS CONSTANDUROS has written

a new comedy for broadcasting
called " A Dog's Life," which will be
heard on April 20th: This treats the
question of evacuees from a new angle and
also deals with the type of young Woman
who is so fond of her dog that every other
interest in life is made subservient to its
welfare. The play will be produced by
M. H. Allen.

Double Alibi
ADAPTED by L. J. Ludovici from a

short story by Harold Weston,
" Double Alibi," to be broadcast on April
19th, deals with a safe-breaker and his
mates who attempt to rob a factory safe

containing a week's rages. The safe
breaker, Sam Cra3 shaw, - has a cast-iron
alibi, which event sally involves him in
worse trouble than if he had had no alibi
at all. The play is full of breathless suspense,

Jack Leon, who broadcast from the London
Casino last week in the Services programme.

Editorial and Advertisement Offices :
" Practical Wireless," George Newnes, Ltd.,
Tower House, Evuthampton Street, Strand,
W.C.2. 'Phone : Temple Bar 4363. I

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

The Editor will be pleased to consider articles of a
practical nature suitable for publication in ;
PRACTICAL WIRELESS. Such articles should be I
written on one side of the paper only, and should
contain the name and address of the sender. Whilst I
the Editor does not hold himself responsible for
manuscripts, every effort will be made to return I
them if a stamped and addressed envelope is
enclosed. All correspondence intended for the
Editor should be addressed : The Editor, PRACTICAL 4
WIRELESS, George Newnes, Ltd., Tower House,
Southampton Street, Strand, W.C.2.

Owing to the rapid progress in the design of g

wirelees apparatus and to our efforts to keep our
readers an touch with the latest developments, we give
no warranty that apparatus described in our
columns is not the subject of letters patent.

Copyright in all drawings, photographs and
articles published in PRACTICAL WIRELESS i8
specifically reserved throughout the countries signa-
tory to the Berne Convention and the U.S.A.
Reproductions or imitations of any of these are
therefore expressly forbidden. PRACTICAL 'WIRE-
LESS incorporates Amateur Wireless."

which should be given its tall value by the
producer, John Cheatle.

Boy Scout' Programme
As St. George'S Day has been adopted

by Scouts all over the world as a day
of reunion and for the renewal of the Scout
promise, it is fitting that it should be chosen
for a feature programme about this great
movement and that a message from the
Chief Scout, Lord Baden-Powell, should
be., included in such a programme. This
message was recorded in South Africa
and will form the finale. Robin Whitworth
will produce the feature, which has been
arranged by Beresford Webb, of the Boy
Scouts London Headquarters.

After a brief introduction indicating the
spirit -behind the Movement, the pro
gramme will give sotne account of its
spread to America and to other continents.
The main section will consist of talks
linked by national songs. This will include
reference to such events as , the floods
at the Jamboree in Denmark, the World
Jamborees in Holland and Hungary, the
help given to earthquake victims in Bull
garia, and the time when Scouting in
Finland was begun as a secret movement.
Scouts in exile will be irpresented by a
Polish Scout. An Indian 'Scout will speak
for Asia, a Canadian Scout for North
America, and Lord Hampton for Australasia.
It is hoped also to have a Chilean
Scout, as Chile had the first troop after
England.

The Arabic Listener
THE B.B.C. announces that the first

number of the Arabic Listener,
the new B.B.C. publication which will be
issued twice monthly, is now on sale. It
will circulate in all parts of the Arabic -
speaking world, including North Africa,
Egypt, Syria; -Palestine, Iraq, Arabia, and
the Persian Gulf, as well as among the
Arab communities in such widely separated
places as Singapore, Zanzibar, and North
and South America.

The chief object of the journal will be to re-
print talks already broadcast in Arabic, but,
in addition, it will include 'special articles
on life and activities in Britain, summaries
of British comment on Arab affairs and other
matter of general interest. It is hoped that
the new publication will contribute to the
friendly relations existing between this
Country and the Arab world.

The Arabic Listener may be had on
 application to the British Broadcasting
Corporation, London, England, for 4s.
for six months, or 8s. for 12 months,
including postage to any part of the
world,
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Tracking in Superhet Circuits
The Principles, and Methods of -Keeping the First Detector and
Oscillator Circuits in Track are Explained, while Practical Notes
on Aligning the Circuits Are Given. By FRANK PRESTON

IT is well known that special gang
condensers are made for use in
superhet receivers, and that the vanes

of the section intended for tuning the
oscillator circuit are of different shape from
those of the other section, or sections. The
reason for this is that the rate of capacity
variation must be different in the oscillator
circuit to ensure that the beat note is of
constant frequency. Many experimenters
find difficulty in appreciating this point,
and argue that both oscillator and signal-
frequency circuits have to cover a similar
band -width and therefore that specially
shaped oscillator vanes should not be
necessary. That is, if the wavelength range
on one band is, say, 200 to 600 metres, the
range of the oscillator circuit must be fkom
200, plus or minus the I.F., to 600 metres,
again plus or minus the I.F.

Ratio of Frequencies
To understand the matter it is necessary

to think entirely in terms of frequency.
Thus, assuming that the tuning range on
one waveband is 200 to 600 metres, the
frequency range is 1,500 to 500 kc/s. The

Hi

Fig. 1.-The simple method of padding in the
long -wave section of the oscillator tuning circuit ;
there is both a trimmer and a padder for the long-
wave winding and a superhet-type gang condenser
is used. Although a triode-hexode is shown the
arrangement would be the same for a pentagrid.

oscillator is almost invariably tuned
to a higher frequency than the first
detector, and therefore if the I.F. in
use were the usual one of 465 kc/s,
the range of the oscillator tuning circuit
would have to be 1,965 to 965 kc/s. It
will be seen that in the first case the
ratio of maximum to minimum fre-
quency is 3 : 1, whereas in the second
it is approximately 2.: 1. In other
words, the oscillator frequency varies
less rapidly than the signal frequency
during. tuning.

To obtain a clear idea of this point
we might take the half -way point be-
tween maximum and minimum
frequency on the waveband referred to
above. Half -way between 200 and 600
metres is 400 metres. This is equiva-
lent to a frequency of 750 kc/s, and
when the input circuit is tuned to this
frequency the oscillator must be tuned
to 1,215 kc/s. Thus, although the sig-

nal frequency has been halved, the oscillator
frequency has been reduced by only about
one-third.

On long waves the variation is even
more marked. Assume, for example, that
the long -wave band extends from 1,000 to
2,000 metres (a fairly average range), the
frequency range is from 300 to 150 kc/s
a ratio of 2: I. Corresponding oscillator
frequencies are 765 and 615 kc/s ; a ratio
of about 14 : 1.

On short waves the variation is far less
marked, because of the higher frequencies.
If it were assumed that a- particular S.W.
range were from 20 to 30 metres, the
corresponding frequency range would be
15,000 to 10,000 kc/s-exactly 3 : 2. The
oscillator range would be 15,465 to 10,465
kc/s-approximately 2.955 : 2, or near
enough to 3 : 2. _

Coil Inductance
This will make it clear why tracking con-

densers are often used for long-*ave tuning
only, it being sufficient to use a gang con-
denser with shaped oscillator vanes, and a
suitable oscillator coil, for medium waves.
Incidentally, the oscillator coil is invariably
of lower inductance than the aerial coil.
For 465 kc/s the medium -wave winding of
an aerial coil' has an inductance of 157
microhenries the corresponding winding
of an oscillator coil has an inductance of
only about '70 microhemies. The exact
value depends upon whether the coil is
intended for use with a special superhet
condenser or a " plain " gang condenser.

It has become usual, in the case of home-

constructor sets at least, to employ gang
condensers with a special oscillator section,
but it is debatable whether or not this is
a good thing. The trouble is that if this
gives accurate tracking on medium waves it
will not necessarily do so on long waves,
and therefore it will be necessary to use a
padding condenser for long -wave tuning.
There is a good deal to be said in favour of
using a plain condenser for superhet tuning,
and having a separate padding condenser
for each waveband. This makes necessary
some additional preliminary adjustment,
but gives greater certainty of the tracking

L.W. PAD DES
M.W. PADDER

Fig. 3.-How trimming and padding are usually provided
for with three -range tuners. In many cases the tuners are

designed for use with a " plain gang condenser.

being accurate, and holding more closely
over the whole of each waveband.

Tracking Systems
Fig. 1 shows the tuning connections for

a triode-hexode frequency changer where
a supezbet type, two -gang condenser is
employed. In this case, of course, the
oscillator section has specially shaped vanes
and has a capacity appreciably lower than
.0005 mfd., which is used for first -detector
tuning. On medium waves it is sufficient
to adjust the trimmers -on the gang con-
denser (if fitted), but before the receiver
can operate efficiently on long waves, the
additional trimmer, wired in parallel with
the long -wave section, and also the padding
condenser, wired in series with this section,
must be set to their optimum positions.

This is a fairly usual arrangement, but
there is much to be said in favour of that
indicated in Fig. 2. Here, use is made of
an oscillator coil with two separate tuning
windings-one for medium -wave and one
for long -wave. In addition, a padding con-
denser is used for each winding. Thus,
each of. theme must be adjusted in turn
when aligning the receiver prior to putting
it into use. Some manufacturers make
coils of this type with built-in padders of a
capacity suitable for the particular windings.

.0005
MFD

ANODE
WINDING

'PADDERS

2.-Some oscillator coils are enclosed in a
can which also contains two padders. Connections
are as shown here. A " plain" two -gang condenser

is used.

The coils resemble I.F. coils in appear-
ance, and the padders are adjusted by
means of a screwdriver.

The most usual arrangement of
trimmers and_padders for multi-range
tuners is shown in Fig. 3.- It will be
seen that in this case there is a trimmer
across each section of both first=detector
and oscillator coils, and that padding
condensers are provided -for all except
the short-wave section of the oscillator
coil ; the reason for not having a pad. -
ding condenser for short waves will be
understood from what has already been
written. By combining adjustment of
trimmers and padders, it is possible to
ensure exceedingly good tracking on all

04:c wavebands. Unfortunately for the
home constructor, however, it is very
desirable that a modulated oscillator
be available when carrying out the
alignment.

(Continued on page 120.)
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For the Beginner
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TYP F,S EXPLAIN 1-41,119

A Non -technical Article to Help Beginners Understand and Select Valves
from the Numerous Types Now Available - - - By L. 0. SPARKS

IT is not very difficult for a beginner to
construct his first receiver and obtain
very pleasing results, if he follows

reliable advice and works to a diagram or
blueprint which is accurate in all details.
The trouble usually starts when he desires to
either modify the initial attempt or start,
to build something more ambitions, say,
for example, a set using more valves or
those of different types.

At this stage it cannot be expected that
the beginner will know everything about
valves. Therefore, bearing in mind the
numerous types now available, it is not
surprising that some little difficulty and
confusion is experienced when it comes to the
question of which to use for the new circuit.

To one not well versed in such matters,
a _valvemaker's booklet does not always
make the common or garden points too
clear, and, in fact, a beginner need not be
surprised if he finds himself more confused
than ever after studying one of these
booldets, as such an occurrence is not -
unknown and, strangely enough, this is
invariably due not to the absence of details
but rather to the number provided. It is the
purpose of this article, therefore, to explain,
without delving into technical matters,

their purposes and how to select the right
one for any given circuit. You will note
I say " without delving into technical
matters." To some readers, this might
savour of avoiding the issue and not giving
information which will, or should be,
required eventually by all newcomers to
radio. Well, that is not the case ; a
beginner will take some little time to
acquire sufficient theoretical know]edge to
enable him to study the complete theory
of the thermionic valve in all its varied
forms, and as it would be very detri-
mental to his progress if he had to hold up
his constructional and elementary work
until he had reached the desired technical
stage, it is far better for sufficient practical

.knowledge of valves to be gained so that the
active side of the hobby can be _continued
while the techn ical subjects are being studied.

The Diode and Triode
If the glass bulb is removed from a valve,

it will be seen that several distinct parts
are asse-mbled within the space enclosed
by the bulb, and connected to the valve -pins
or legs by means of fine wires passing
through the base. These parts are known
as electrodes and the number in any one
valve is governed by its type. With diode
and triode valves, as their names imply,
two and three electrodes, respectively, are
employed. The electrodes enclosed in a
diode valve are filament, or heater, and
anode, and this arrangement forms the
most simple type of valve.

They are used chiefly as detectors and
rectifiers, the former for the detection
or, more correctly speaking, the rectification
of the minute alternating currents produced
by the radio signal, and the latter, i.e.,
rectifiers, for converting A.C. mains supplies
to direct current, as in the case of mains-

operated receivers or amplifiers.
In addition to the simple diode, there are

double -diodes, which have two anodes,
double -diode -triodes, which means that.
two anodes and a. triode section are all
enclosed within one bulb, and other even
more complicated combinations, but we
need not worry about those at this stage.
A double -diode is often used as a detector
(one diode) and a means of providing auto-
matic volume control, by means of the other
diode. In the case of A.C. mains rectifying

The construction
of a valve using
two diode sections
is shown here. The
valve is, in this
case, a mains full -
wave rectifier and
the filament and
anode of one sec-
tion can be seen.

valves, a single diode would be used for
half -wave rectification and a double -diode
for the more normal full -wave system.

The triode has three electrodes ; these
take the form of anode and filament (heater)
as in the diode but, between these, is fixed
the third electrode in the form of a fine
wire mesh or grid; in fact, it is known as
the grid. This type of valve is, undoubtedly,
the most widely used, as its range of appli-
cation is very wide, but before discussing it,
it becomes necessary to introduce one or
two more items which play very important
parts in most valves.

Every valve has a certain internal
resistance which tends to affect the flow
of current from the filament (or cathode in
the case of mains valves) to the anode.
This resistance is known as the impedance
or A.C. resistance of the valve, and the
value, which varies according to the type
of valve, is always quoted by the valve-
makers in ohms.

Another important itcan or characteristic
of a valve is its amplification factor, which
denotes how much amplification, or, if you
like, magnification, will be obtained when it

 is handling a signal. This factor is also
quoted by the valve -makers, thus helping
one to choose a suitable -Valve for a given
circuit. It should be noted at this stage
that there appears to be some link between
impedance and amplification factor ; if a
valve list is examined it will be seen that
the., higher the impedance of a valve the

higher will be its amplification and, con-
versely, the lower will be its anode current
consumption, i.e., the less current it will
take from the source of high-tension. For
example, refer to the valve list again-if
you don't possess one or more, then I would
advise you to get hold of one from, say, each
valve-maker-and compare the valves
recommended for use as a °detector against
those specified as being suitable for L.F.
(low -frequency) use. The former will have
an impedance in the,reighbourhood of, say.
20,000 ohms, with an .mode current of about
2 milliamps, while the latter might have an
impedance in the region of 5,000 ohms, with
an average current consumption of 6 mAs.
The example can be taken a step farther
by making comparisons between the
S.G. and output power valves, when the
difference will be more strikingly illustrated.

Triodes
Now to get back to the triode ; its

range of application is very wide and this is
made possible owing to the fact that it
is made in several types as regards its
impedance and amplification factor, there-
fore, it is these two items which govern
the selection. Generally speaking, if it is
to be used as a detector
reasonably high impedance, but a certain
latitude is, of course, permissible, according
to the complete circuit. For L.F. ampli-
fication, i.e., after the signal has been
rectified, it becomes necessary to use a
valve of lower impedance, as a valve of
this type-and this should be noted-can
handle a much larger signal without the
risk of introducing distortion which would
be created if it were overloaded. The
lower impedance valve, remembering pre-
vious remarks, and the fact that it will
be doing more work than the detector, will,
naturally, consume more current in its anode
circuit. This is unavoidable, as it must
be appreciated that even with, electricity,
one cannot get something for nothing.
Supposing that two valves were used be-
tween the detector and the final output
valve, then the second would have to have
suitable characteristics, i.e., even lower
impedance, to allow it to cope with the
work passed from the detector and the first
L.F. valve. Similarly, the output valve must
be chosen to suit the signal which will be de,
livered to its grid from the preceding stages.

One slip which most beginners make is
to,,. attempt to obtain too much amplifica-
tion with too little thought for the valves
which have to do all the work. A given
type of valve can only handle a certain
maximum signal- strength without being
overloaded, therefore, like most things, if it
is overloaded, something has to suffer, and
in this case it is the faithfulness of repro-
duction of the original siplal.

PRACTICAL WIRELESS
SERVICE MANUAL

By F. J. CAMM.
From all Booksellers 61- net, or by post 6/8 direct
from the Publishers, George Townes, Ltd. (Book Dept),
Tower House, Southampton St., Strand, London, W.C.P,
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Comment, Chat and Criticism

iographies of Musicians
MAURICE REEVE, our Music Critic, Reviews in This Article

the Life of DVORAK

ANION
DVORAK, the greatest

Czech musician and unquestionably
one of the master musicians of the

nineteenth century, was born near Prague,
bn the Vltava river in 1841. Coming of a
sturdy peasant trading stock, he worked
for a time in his father's butcher's business.
He had many teachers, of the schoolmaster -
musician type .then so prevalent in Central
Europe. He made a particular study of
church music and, through voluntarily play-
ing the viola in the orchestra of the Society
of St. Cecilia and other bodies, became
familiar with the great German romantics
of that period, notably Schumann and
Wagner.

Being compelled to find means of sub-
- sistence, however, he entered a Prague
concert band and later the orchestra at
the National Theatre in Prague. There is
no finer training in the world for an intend-
ing composer than orchestral playing, it
enables him to hear the polyphony and
instrumentation of great works in an
incomparable way. Beethoven's youthful
experiences in the Elector's private orchestra
bear ample witness.

Dvorak was evidently a reticent and
bashful young man, for all this time he was
assiduously composing, a fact only known
at the time to a few intimate friends. Much
of this work IPA chamber music, and excel-
lent, too ; but he did not succeed in invest-
ing it with that wonderful idiom which
shortly blossomed out, and it was far too
much influenced by others' music that he
was evidently studying and playing. It
was, however, sufficiently meritorious to
warrant his resigning his orchestral desks
and devoting himself to composition as a
means of livelihood.

Recognising the lead that Smetana was
giving to the national self-consciousness
through his music, Dvorak decided to follow
this lead and elaborate on it to the limits
of his powers. He placed himself more
and more under the influence of the classics,
and thus gave to his work a perfection of
form and architectural detail which it had
hitherto lacked. He also dived deep into
the wells of Czech\ national music and folk
lore.

Chamber Music
The chief works of this period, 1874-5,

were numerous chamber compositions,
usually including a piano : a serenade for
strings, the First Symphony and an early
opera, " King and Collier," entirely reset.

'Faithful to his national folk verse, there
followed the first cycle of songs and the
first Moravian duets. He made every
effort to infuse the melodic zone of his
work with ideas grown and cultured in the
soil of Czech national art. From his
earliest days he cultivated a movement of
his own design which he called a Dumka,
after the Russian word meaning pas-
sionately sad." Many of these are extremely
beautiful and one entire work at least, the
celebrated Dumky pianoforte trio, takes
its name froth the Dumka movement in it.

Then came the "Stabat Mater." All these
works yielded him but a poor return and
he successfully appealed for a State grant.

In 1877 he met Brahms and his publisher
Hanslick. Brahms was very struck with
his gifts and a letter to Simrock concludes :
" Deeide'dly he is a very talented man.
Besides; he is poor. Please take this into
consideration."

Simrock published the Duets, which
achieved an immediate success. Dvorak
never looked back and his friendship for
Brahms grew and grew with the passing
years. The two men had much in common.

In the works that followed Dvorak
clung closely to the rich sources of Czech
folk music. The first series of the famous
Slavonic dances appeared for two pianos,
four hands, in 1878 and was a huge success.
Richter, Bulow, Maims and many other
famous conductors commissioned him to
write them works. Many visits to foreign
countries followed and that to England
was particularly successful. The "Stabat
Mater" took the town by storm. He visited
all our leading festivals.

He wrote the Second Symphony for the
Royal Philharmonic Society and although
the Fifth, " From the New World " com-
pletely overshadows everything else he
ever wrote in fame and popularity, Sir
Donald Tovey has " no *hesitation " in
ranking the Second side by side with
Schubert's in C and Brahms's four as
the greatest symphonies since Beethoven's.

American Visit
In 1892 Dvorak accepted the Directorship

of the New York Conservatoire, which he
held for three years. He was accorded a
splendid reception. This visit would be
memorable for the creation of the " New
World" Symphony, if for nothing else.
Based on some Negro and native Indian
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melodies and themes given him by students
and friends, this splendid and justly famouS
work is a first favourite with concert
audiences throughout the world, and is
probably only rivalled in the public's
affections by Beethoven's Fifth.

On his approaching return home, he
wrote one or two trifles, inspired by
nostalgia. Amongst these was the re-
nowned " Humoresque." This is one of
those sad and wistfully appealing little
numbers the reasons for whose well-nigh
devastating popularity I enquired into a
few weeks ago. Humoresque " has
been arranged for every instrument and
conceivable combination of instruments
under the sun, and has unquestionably
taken its place amongst the first dozen or
so favourite short pieces.

Another immensely popular work is the
brilliant " Carnival " overture, one of three,
the others being styled " Amid Nature "
and " Othello." It is impossible to deal
in any detail with Dvorak's many great
works, but the two concertos for violin and
'cello respectively must not be omitted.
The latter is one of the very few really
first-class works that that instrument
possesses. Also a Scherzo Capriccioso and
a Theme and Variations.

Dvorak died in 1904.

Brilliant Piano Scores
A great master of instrumentation and of

orchestral colouring, and a sincere devotee
of the highest ideals of his art, Dvorak
must be ranked high amongst the world's
musicians. He was an inspired creative

- artist and his intuition may be said to have
risen superior to his intellect. In an age
which was fast deeming it fashionable or
smart to despise ancient glories and the
gods of their fathers, he proved that sonata
form did not perish with Beethoven.
Brahms, of course, was also proving the
same thing.

He possessed a complete. mastery over
the orchestral palette and scored some
marvellous effects. He was not one of the
great piano composers but he wrote some
brilliant scores for that instrument in
those chamber works in which he employed
it, notably the Dumky Trio and the A major
Quintet.

Whilst Smetana grasped and evoked
the whole spirit of Czech music and made
himself the singer of their past and the
prophet of their future, Dvorak is simple,
kindly and human. Smetana was the
superior in the fusion of intellect and
intuition, but Dvorak had a far greater
wealth of inspiration and creative versatility.
Looked at as a pair, they might be thought
to bear resemblances to Haydn and Mozart ;
the one prospecting and pioneering for
the other to build an empire.

A musician who handles the symphonic
form with the mastery and originality that
Dvorak displayed must take precedence
over him who works in smaller media, but
taken singly or together, Smetana and
Dvorak make a great pair, pioneer and
leader, of whom any nation might well be
proud.



ON YOU
The Gadgets Racket

I
THOUGHT the gadgets racket had
come to a timely or untimely end-I

hoped the latter. Just as a reminder that
firms believe that there are still mugs to be
found, I saw a gadget advertised in two of
our nationals recently by two separate
firms. Each advertisement made the same
claim for the gadget, and the two
advertisements were contiguous in the
columns. The price of the first was
2s. 6d., and the second 9d.

The Old Tunes
ALTHOUGH all musical compositions

are based upon the diatonic scale,
the permutation of notes provided by the
compass of the piano is such that it would
be impossible (especially when we consider
time, the sharps and flats, and repetition),
ever to exhaust the possibilities of musical
composition. You have been hearing a
great deal recently of a piece entitled

Eighteenth -century Dr a w i n g -r o o m."
This makes use of the famous Mozart
Sonata No. 15, or at least a few bars of the
first, or allegro, movement. I do not like
to see vintage music spoliated by the comic
bands which draw large screws for making
banal noises. There should be some law
to stop plagiarism. The full Mozart's
Sonata No. 15 takes about a quarter of
an hour to play, and occupies over twelve
shcets of music score. It commences with
the allegro, and the andante and rondo
movements follow.

" Eighteenth -century Drawing -room "
makes use of the first few bars of the
opening theme. Tuneful though it is,
the bars used do not give you sufficient
idea of the development. The complete
piece is a really beautiful work, much used

_by music masters as an exercise. It makes
use of considerable single -hand fast runs,
and finally winds up in the somewhat
exultant rondo. Those who hear
" Eighteenth -century Drawing -room "
should certainly purchase the two Parlo-
phone records which give the complete
Mozart rendering. Their numbers are
E.1142 and E.1143 ; 12in. records, of course.

" The Radio Training Manual "
IHOPE that every reader has reserved a

copy of " The Radio Training Manual"
offered on presentation terms in last
week's issue. I have been privileged to
see an advance copy of it, and consider
it to be a most useful book for the purpose
in view. I am amazed that in these days
of paper shortage and rising production
costs it has been possible to offer it for the
money. It is not only a training manual-
it anticipates the questions likely to be
set to examinees, and really provides the
answers to them.

The Constructor Comes Back
ONE of the most pleasing features of my

correspondence during the past few
months has been the letters I have received
from old constructors who, for one, reason
or another, had deserted our ranks. I do
not know whether it is the shortage of
commercial receivers, or the fact that the
black -out keeps people in o' nights, but
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VELENGTH

By Thermion

these early constructors are building sets
again. Many of them are raking over their
junk boxes and asking for circuits and
blueprints which we published years ago.
Alas, many of our early issues are now
entirely out of print. We have, however,
one or two bound volumes of Vols. 1,2 and 3
of P.W. available at 12s. 6d. each. Readers
will find our handbook " Sixty Tested
Wireless Circui" contains details of most
of the popular circuit arrangements, and
I recommend those who have returned to
the fold to obtain a copy.

A number of readers are building sets
for their A.R.P. Depots,- and others on
volunteer or military service are rigging up
their shacks with receivers.

The Neutrodyne Circuit
THE neutrodyne circuit is not so popular

as it used to be, for the very good
reason that modern component design has
reached such a stage that the factors which
needed neutralising are no longer there.
However, one or two readers have asked
queries about it in recent weeks, so I
suppose it is not entirely dead.

The whole secret of obtaining successful
H.F. amplification is the prevention of
feed -back from the plate circuit of the
H.F. valve to its grid circuit. In the
modern S.G. scheme, this is achieved by
very complete screening, not only between
external circuits but between the - actual
electrodes in the valve itself. With an
ordinary three -electrode valve the outside
screening may be arranged in just the
same way, but obviously, a certain amount
of " feed -back " will take place in the
valve itself.

The well-known Hazeltine " neutro-
dyne " circuit very ingeniously got round
this difficulty by arranging that energy
should be intentionally fed back from the
anode circuit to the grid circuit in such a
way as to cancel out the amount of un-
wanted feed -back. This was done by extend-
ing the anode coil ; the H.T. was tapped
on to the centre of the tuned circuit so that
both ends of the coil were " live " and at
opposite phase. From the end remote
from the plate a very small adjustable
condenser was used to couple back directly
on to the grid of the same valve. When the
-value of this condenser was exactly right,
the circuit was perfectly stable-an
unheard of state in those days. A really
high amount of amplification could be
obtained, and the only drawback was the
fact that very complete screening was
necessary, although it always is, arid
that the actual "neutralising" process-

the adjustment of the condenser-was
often rather tricky to the unskilled hand.

It is well known that a screened -grid
valve will overload very easily, and
that the signal straight off the aerial from
a nearby station is quite capable of exceed-
ing the legitimate grid swing. In cases
where people want a receiver with rather
better distance -getting properties than the
conventional " detector and two L.F.."
and happen to be situated so near a broad-
casting station, that a screened -grid valve
in the first stage will overload, the neutra-
lised triode forms an excellent substitute
for the S.G.

Little need be said about operation,
except for a description of the actual
process of neutralising. Without trying to
find the correct position, tune the set to a
local, bringing it up to maximum volume.

Now remove one filament lead from the
terminal on the H.F. valveholder. Leave
the valve in position, of course, but with
its filament switched off. The local will
probably be heard at quite good strength
if the neutralising condenser is either all
in " or " all out." Adjust the neutralising
condenser until the signal from the local
disappears altogether.' Having obtained it,
move the tuning condensers slightly to
make sure that it doe's not come in again.

When the ideal state of affairs has been
found, the filament of the H.F. valve
should be switched on again, and the set
should operate in a stable condition.

Electronic Pianos
APROPOS my recent remarks re electrical-

musical instruments, I see that pianos
that perform like organs, and yet result in
greatly decreased expense of construction,
are predicted by B. F. Miessner, electronic
musical -instrument pioneer of Milburn, N.J.

" We have new designs in progress
which will greatly reduce the cost, weight,
and bulk of the mechanical proportions
of electronic pianos. Where now three
strings per note at, say, 160 pounds tension
are used, we can use one string per note at
20 pounds tension, and much shorter ;
as a result the iron string -plate and its
reinforcing wood structure need only be
designed for one instead of 20 tons of
string tension. Also the key action for
these strings can be made very much
cheaper, simpler, and lighter, and no
soundboard is needed," says Mr. Miessner.

" These cheaper pianos, by some addi-
tional electrical complications, can be
made to perform like organs as well as
pianos, and in many tone qualities.

" We are convinced that the music -
instrument business is going to be com-
pletely changed by all these developments
and that *the radio industry is going to take
over this business, just as it has with
phonographs and as it is now doing with
organs, guitars, etc.

The electronic -music art," concludes
Mr. Miessner, " is now out of the normal,
expensive, 50 -year incubation period, and
is rapidly emerging into commercial form.
Those with foresight and courage will be the
new leaders in this renaissance of an
industry which has lain technically stagnant
for hundreds of years."
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Automatic Gain Control
THE following is a description of a

superheterodyne circuit developed by
R.C.A. engineers in which a new .type

of mixer or converter valve, known as the
6K8, is employed. The converter valve is
essentially a triode-hexode, in which the
oscillator and mixer element's are disposed
in separate electron streams. The 6K8
valve gives improved performance in all
frequency bands, but its performance is
most spectacular in the high -frequency
regions above 15 me/s. In these regions
interlock is very greatly reduced, and
loading of the signal input circuit is not
only reduced, but by the proper choice of
operating conditions may be made negative
in sign.

. The reason for the. negative input eon-
ductance of the signal input circuit in a 6K8
Valve may be explained as follows: The
space current between G1 and .G2 is relatively
independent of the bias on signal grid G3,
due to the interposed screen C-5 (see figure).
In other words, the sum of the currents in.
the mixer plate -13 and the screens G2 and
0-4 is relatively constant. The electrons
passing through .G2 will be subject to the
influence of G3 and at some high negative
bias on G3 will be completely prevented
froin passing through. this grid, resulting
in mixer ,plate current cut-off as in .the
case of the ordinary triode. However, as
the negative bias -on 0-3. is 'decreased from
some high value the mixer plate current

TO VGNIA
SOURCE

CONVERTER

G4
trT

will not increase linearly, because the
supply of electrons going through G2 is
limited. This limitation is brought about
becauSe the potential on the mixer grid
GI exerts the primary influence Tor deter-
mining how many electrons shall be available
for the remainder of the mixer section.

The grid G2, by virtue of its potential
and its location, will draw sortie value of
current, which current will be relatively
independent of the potential of G3, with
the remainder of the mixer section current
passing to plate P. Therefore, by a proper
choice of potentials in G1 and G2 there will
be a scarcity of electrons on the Gs side
of 02 for some range of potential on G3
(low values of negative bias). . Then, with
electrode potentials selected to cause an
electron deficiency in the G, -G; space over

Details of a New . Circuit 1'
:

T

I Designed Round a New
American Valve

lb

a certain range of bias values on G3, it may
be said to a first approximation that the
current passing through G2 is constant with
respect to the potential of G3 over that
restricted range of operation. If the signal
grid potential increases, the velocity of the
electrons in the space between G3 -G3 will
increase and the charge will decrease. This
decrease in charge in the G3 -G3 space will
cause electrons to -flow into, the signal grid,
or current to flow out ; thus, an increase in
potential of signal grid G3 is accompanied
by a change of opposite sense in the current
in -that electrode, which condition is the
criterion of negative conductance.

H.F. Gain Increase
41The net input circuit conductance of the

6K8 valve will depend in sign and in
magnitude upon the relative importance of
the two effects operating simultaneously
within the G2 -G3 space. When the 6K8 is

IIF AMPLIFIER
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The newly developed
,automatic gain control
circuit to which this

article refers.

operated with a high value of negative bias
on G3, the mixer plate current will decrease
and the screen grid current will rise. These
effects will be accompanied by the building
up of a space charge in the 02-G3 region.
Hence, at high values of negative bias on
the signal grid the signal input circuit has
a positive, or comparatively low negative,
input conductance. It can also be shown
that maximum negative conductance is
attained in the signal input circuit when
the valve is operating at a low signal grid
bias and at a low oscillating strength.
Since the radio -frequency gain and the
image ratio are greatly improved with
maximum negative input conductance for
the 6K8 valve, it will be appreciated that
it is, highly desirable to maintain the
conductance value during operation.

However, when utilising the A.V.C. circuit
for automatically increasing the negative
bias on signal grid G3 as the I.F.. carrier
amplitude increases, so as to maintain the
carrier amplitude at the detector input
circuit 12 substantially uniform, the nega-
tive input conductance of the converter
tube actually decreases as explained previ-
ously. Hence with increase of A.V.C. bias,
the gain and image ratio of input circuit
1-2 are seriously impaired. Now, as ex-
plained previously, a reduction in the
oscillator strength to a low value has the
effect of increasing the negative input
conductance of the valve, and if the
oscillator strength is decreased to a magni-
tude less than a certain value, the conver-
sion 'gain is also decreased. Hence, the
oscillator grid G, as well as the mixer grid

is connected by lead 21 to a circuit
which functions automatically to increase
the oscillator grid bias as the carrier
amplitude increases. If resistor 22 is the
oscillator grid leak resistor connected to the
bias resistor 17, the A.V.C. bias applied to
the signal grid of valve 10 causes the
voltage drop across resistor 17 to decrease.

A.V.C. Effect
The oscillator grid G will become more

negative, in this case, with respect to
cathode K, which is biased by the portion
of the bleeder resistor 3 between point 4
and earth. In other words, as the. A.V.C.
bias increases, the oscillator grid G becomes
biased in a negative polarity sense with
respect to point 4 on bleeder resistor 3.
This increase in bias of oscillator grid G
reduces oscillation amplitude, and causes
an increase in the negative input circuit
conductance. Hence, it will be seen that
as the A.V.C. bias increases, the input
conductance of circuit 1-2 will tend to
remain substantially constant at a pre-
determined low, or negative, value by virtue
of the opposing effects of the biasing of
grids G3 and 0. Therefore, the gain and
image ratio remain uniform over the entire
range of A.V.O. bias variation. Addi-
tionally, it is to be noted that the increase
in A.V.C. bias on the signal and oscillator
grids causes a decrease in conversion gain,
thereby improving the A.V.C. action. The
bias from the bleeder 3 and the amplified
A.V.C. voltage developed across resistor 17,
and the -.magnitude of D.C. built up by
oscillator action across resistors 22 and 17
in series, are to be proportioned so that the
input conductance is maintained substan-
tially constant despite A.V.C. This cannot
be done over the entire- charfrteristic of
G3, but operation should preferably be
confined to that operating region where the
input conductance can be maintained sub-
stantially constant. There is a sufficient
number of variables, namely, oscillator
amplitude (by coupling between 7 and 6),
a bleeder voltage, magnitude of resistor 22
and resistor 17, to be able to obtain the
desired result.
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THE "STUDENT'S" Ti- REF,
(Second of a Series)

In this Article Further Constructional and Operating Notes are
Given, Together with Some Preliminary Experimental Notes

ALTHOUGH complete constructional
details of this new receiver have
been given, there are one or two

small points which it would perhaps be
desirable to explain for the benefit of
beginners or those who have not previously
constructed a broadcast receiver. Firstly,
with regard to the lead which is connected
to the anode of the H.F. valve. This is a
screened wire, the screening being intended
to prevent instability which might be
caused by radiations from the wire. The
screening also prevents the lead from acting
as a small aerial and picking up energy
which would result in poor selectivity,
but more of this later. The method of
screening is the first point which might
need explaining, and it should be carried
out with the special braided 'screening
sleeving sold for the purpose. A length is
cut off sufficiently long to permit of the
metal braiding -being turned back at each
end to prevent it from coming into con-
tact with the wire which is passed through
the insulated sleeving inside it. The ends
may then be wrapped or soldered to
prevent accidental short-circuits, and a wire
twisted once or twice round the lower end
and soldered. This wire is joined to the
earth terminal as shown in the wiring
diagram given last week. The ends of the
actual lead are joined to the H.F. choke
and to the anode, a cap connector being
joined to the lead if a top -cap type of valve
is used, and the wire being connected
under the terminal if a terminal type of
valve is obtained.

Screening
It will be found at a later stage that

although the valve is metallised (that is,
screened), and the lead to the anode is also
screened, the actual anode connector is
not protected in this manner and this can
give rise to trouble which can only be
overcome by using a screen over the valve.
The two H.F. chokes are both mounted
in screening cases and when mounted on
the baseboard they will not be earthed.
Therefore, a wire may be joined from
the holding -down screws of these two com-
ponents to the nearest earthed point-
-actually the filament wiring nearest to

the panel. The chokes, incidentally, are of
two different types, that next to the H.F.
valve, being type H.F.9, and that next
to the L.F. transformer being type H.F.8.
The two coils, although enclosed in metal
screening cases, will not be actually screened
until the screens are connected to earth
and, therefore, the same procedure should

The completed
"Student's" Three
-ready for inser-

tion in a cabinet.

be adopted here as in the case of the H.F.
chokes, a bare wire being connected
beneath the holding -down screw nearest the
filament wiring already mentioned, and
connected to that wiring.

The First Experiment
By way of an initial experiment and to

see how a valve functions under varying
conditions, a good milliammeter of the
low -reading type should be connected to
the pair of sockets joined in the detector
anode circuit. The illustration on this
page shows actually how these sockets are
connected to the circuit and it will be
seen from this illustration that the meter
will be in series with the anode circuit and
consequently when the set is switched on
the anode current of the valve in the
detector stage will be seen on the meter.
It will only be a very low value, about 1 mA,

This circuit diagram shows how the terminal sockets are included,

and, therefore, a meter with a full-scale
reading of 2 mA, or a multi -meter with the
range -setter at 2 mA should be used.
Without connecting aerial or earth, set the
centre tuning condenser to a mid -way
position and then slowly advance the
reaction control, watching the meter
needle as you do so. Suddenly the needle

will be seen to dip and if the reaction
control is advanced further there will be a
slight rise in the reading, not reaching the
original setting. Turn back the reaction
control until the maximum dip or deflection
is obtained on the needle, and this will
indicate the fact that the valve is oscillating.
Now, in order to confirm the oscillating
condition, carry out one of the tests which
is used when a superhet is being tested and it
is desired to know whether or not the oscil-
lator valve is functioning properly. That is
to say, stop the valve oscillating, the easiest
way being to earth the grid. To do this,
moisten your finger and touch the grid
terminal of the detector valve and when
you do so you will see the meter needle
rise to its original setting, removal of your
finger immediately causing the needle to
drop back to the low setting. Thus by
quickly touching the grid terminal in a
series of " flicks " the meter needle will
follow the movements by a series of dips,
thus giving a very visual indication that the
valve is os(illat ing cffcct ively. If a really
sensitive meter is niployed it will be
possible to see the needle movement
which is obtained as a signal is tuned in,
although, of course, the application of
reaction will also affect the needle setting.

H.F. Stability
Taking next the H.F. stage, letus see

what we can learn from the screening
point of view. First of all, erect a very
short temporary aerial, and with the
'phones in the detector stage tune in a
station which is fairly loud normally. Try
to use an aerial of such a size that the
volume is reduced to a very low level and
preferably is only just audible. Tune in
the station very critically on both dials,

(Continued on pay 721)
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SHORT-WAVE

SECTION
S.W. NEWS TWO

A battery two -valuer designed to
offer maximum results for head-

phone reception.

ALTHOUGH we have given many
constructional details of short-wave
receivers for headphone or loud-

speaker reception, we still receive requeits
for receivers designed for specific purposes.
It should be unnecessary to point out that
a receiver designed for general reception
may be used for either headphone or speaker.
work, and in the general features of design
there is no difference. When, however, as
is the case at the present time, . many

 listeners desire to . make exclusive use of
headphones, there are one of two features
which may be incorporated so as to offer
a maximum performance in this particular
connection. News is very prominent
to -day, and in America there are certain
stations which are using directional aerials
beamed on Europe. Thus quite a modest
type of receiver will be capable of picking up
these stations on the 'phones. The only
point is that there must be no hand -capacity
(or inore correctly, head -capacity effects)
which will result in erratic reaction control.
A list of the main stations offering these

beamed " news broadcasts; with times
and wavelengths, is given on this page,
and a theoretical circuit of a suitable
two-valver is also included. Such a set
may be built from spare parts, provided
that they are of reasonably good design
an'tl in good -condition.

The Circuit
Taking the circuit from aerial to 'phones,

the main details which wilt be seen are the
inclusion of a pre-set condenser to enable
the serial damping to be regulated ; band -
spread tuning for certainty in obtaining the
correct setting, and an output choke to
keep H.F. out of the 'phones and thus
remove head -capacity effects. In all other
respects the circuit is standard, and two
triodes are recommended. A pentode or
tetrode could be used in the output stage
if desired and would not affect the general
features of the design. Transformer coupling
is employed between detector and output
stages to give maximum gain and with
reasonably good valves, say a general
purpose or H.F. type for the detector and
a L.P. for the output, quite good signal
strength should be obtained from the
stations in question. A single H.T. feed
is employed, the necessary voltage drop
for tho detector stage being obtained by
means of a decoupling circuit, this giving
greater stability and also preventing an
uneven discharge of the H.T. battery. A
standard 6 -pin coil may be \used for tuning,
and it will be seen that the reaction
condenser is on the earth side of the
reaction winding, thus permitting the
moving vanes of the condenser to be
earthed, and facilitating the use of a metal
panel if desired. A refinement, which is
found desirable where reaction is a critical
point (as it must be in a simple receiver
without H.F. amplification) is the inclusion
of a potential divider in the grid circuit of
the detector valve and a pre-set condenser

is oftenoften found that the bits obtained is
slightly too much for the valve. The
tapped potential divider specified will
enable different values to be obtained, and
if necessary the grid -leak. may still be
joined to the positive side of the filament
without difficulty -the potential divider
being left in circuit.
Layout

The layout is not critical, and a base-
board scheme may conveniently be
employed. No screening or other elabora-

A.M.
12.30

12.45
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I P.M.
2.0 WGEA 19.56
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3.0 WCBX 16.83
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WRUW 19.83
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By W. J. DELANEY
for by-pass purposes in this stage. It has
been pointed out in previous articles on
reaction that the by-pass capacity is an
important item in a detector stage, although
it is often excluded in short-wave receivers.
The potential applied to the detector grid
is also of some congequence, and although
it is' usual to connect the grid -leak to the
positive side of the detector filament, it

 0003
MF D

tions are needed, and, the parts may be
laid out in almost _the same positions as
they occupy- in 'the theoretical circuit.
Wiring should, however, be carried out
with stiff wire, and if the ordinary thin
tinned copper wire is used it should be
stiffened by cutting off about three feet
and clamping it in some way and then
carefully stretching it until it is felt to give.
Although this is not usually recommended
as it fractures the surface, it will be found
that it will provide sufficient rigidity to the
wire to enable the set to be efficiently wired.
Battery leads of the four-way type may be
employed, or lengths of flex may be cutoff
and provided with plugs. Condenser C
may be of 1 or 2 mfd., or preferably may be
of the electrolytic type. Both chokes
should be of the standard short-wave type,
whilst the transformer may have a ratio
up to 5 to 1. If desired, the speciAl
Eddystone band -spread assembly may be
used for tuning, or a standard .00015 mfd.
tuning condenser may be used for the
band -setter with a small, say 15 mmfd.,

30,000.01
000_0 H.T+

0001
SEE TEXT

PHONES

E C h.2

Theoretical circuit of the 2 -valve short-wave for headphone reception,

condenser for the band -spreader. The
aerial series condenser need not be mounted
on the panel, as it is generally found that
it may be set when the set is installed
initially and then requires no further
adjustment unless the aerial is modified.
If it is panel mounted it will probably be
found that the adjustments made will so
affect the main tuning settings that it will
not be a simple matter to log stations at
given settings.
Operation

When the receiver has been completed,
it may be connected for preliminary trials
to a good outdoor aerial. When found to
work satisfactorily it is advised that different
aerials and positions be tried, as the beamed
transmissions may be found to be heard
better when the aerial is pointed in some
directions than others. The earth also
may be found worthy of experiment, and
in many cases it may be found that it can
be dispensed with entirely. A great deal
depends upon the aerial and the actual
position of the receiver. A capacity between
batteries and receiver and earth will often
act as a counterpoise and give as good
results as an- orthodox earth connection.
H.T. should be 120 ,or 150 volts, and the
G.B. adjusted according to the makers'
requirements for the particular valve in
use. Remember that results cannot always
be obtained from America, in spite of the
directional aerial system, and therefore
if you are unsuccessful at the first attempt
in hearing the signals, try on another
night, in case conditions -.are not suitable.
Results from other parts of the world may
be no criterion as to the conditions.

1_1:+
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Practical. laihats
Electric Soldering Iron

THE following is a description of an
easily constructed electric soldering

" iron," which I have found invaluable in
radio - work. The essential items are a
mains transforMer from a " scrap " radio
set, with a 4 or 6 -volt secondary having

MAINS

Details of a home-made electric
soldering iron.

as high a current capacity as possible, and a_
carbon' rod obtained from a dry cell. The
diagram and circuit -are self-explanatory,
although it is advisable that the carbon
holder should be of fairly heavy construe-
tion to prevent undue resistance and heating.

To use, the clip is placed on the wire to
be soldered,. at any convenient spot (as
near to the actual ,joint as- possible, of
course), and the carbon tip touched to the
jointing plsition along with -the tip of a
piece of flux -cored solder. A second or
two is sufficient for a good joint to be made.

With this method, dry- joints are elim-
inated, as the wire itself is heated to melt the
solder.-W. NEWBOULD (Middlesbrough).

A Simple Adapter
THE accompanying illustra-

tion shows an adapter which
may be inserted in a valveholder
of a battery set, and the valve
plugged in on top of it. Cur-
rent readings in the grid, anode
and filament can be taken by
connecting a milliammeter to
the appropriate terminals, the
other corresponding terminals
being connected by copper strips.

A large valve base must be
obtained and holes bored low in
the sides above each pin. Ter-
minals are then screwed in and
connected to the pins with wire.
Next the centre piece of an anti-
microphenic type valveholder
must be obtained. The centre
piece must be roughly the same

F

THAT DODGE OF YOURS !

jS

Every Reader of " PRACTICAL WIRE-
LESS" must have originated some I ittle dodge
which would interest other readers. Why
not pass it on to us ? We pay 41-10-0 for the
best hint submitted, and for every other item
published on this page we will pay half -a -
guinea. Turn that idea of yours to account by
sending it in to us addressed to the Editor,
"PRACTICALWIRELESS," George New nes,
Ltd., Tower House, Southampton Street,
Strand, W.C.2. Put your name and address
on every item. Please note that every notion
sent in must be original. M1lark envelopes

Practical Hints." DO NOT enclose
Queries with your hints.

414,404 Hxmoi von. r m.,....

SPECIAL NOTICE
All hints must be accompanied by the

coupon cut from page 126.
liNiIMNI.611100.212.11.1.11111.-1, I .a/M.1./11011M.4 11..4111111M,,,1

diameter as the top of the valve base and
copper strips cut to the shape shown in dia-
gram B must be soldered to each contact.
In some types of valveholder the original
copper strips used as contacts and springs
may be left and suitable slots cut in them.
Fourmore holes should be drilled near t he top
of the valve base and between the other termi-
nals. Four terminals fitted with washers are
inserted loosely, and the adapter assembled
so that the terminals engage in the slots in
the copper strips. The terminals may then
be tightened up, and after testing for con-
tinuity the parts can be glued together.
All terminals should be small, as otherwise
it may be found impossible to insert the
adapter in closely placed, sets. Three copper
links should be made as shown in diagrani K
to connect the corresponding terminals,
which should be marked as shown in
diagram A.

This adapter may also be used to connect
a pick-up to a battery set, the leads being
taken to the top grid terminal and a
filament ; all corresponding terminals being
bridged with connecting links, except the
grids and the adapter, which are inserted
in the detector valveholder. Another ue
is for testing each stage of a faulty battery
set. The phone leads should be connected
to.the two anode terminals, the other three
sets of terminals being bridged.

CONTACT STRIPS
CUT FROM THIN
COPPER SHEET CENTRE OF

VALVE HOLDER

0

SOLDERED

TERMINALS V2. approx

OLD VALVE BASE

.

CONNECTING LINKS
CUT FROM THIN
COPPER SHEET

Details of a simple adapter for testing purposes.

Remote -control Relay
I HAVE made up a remote -control relay

for switching off a mains set, to-
gether with a press switch for use with relay.
The switch, together with batteries, fits in
a box 7iins. by 4ins. by Sins., which is
screwed to the underside of table on which

A remote -control relay system for switching
off a mains set.

receiver stands-the leads to extension
speaker an t bell wires and a light 3 -core
flex. Five -pin wafer valve sockets are
mounted en skirting board in rooms re-
quired to use extension speaker. A 5 -core
bell flex wit It a 5 -pin base of an old valve at
its end is used as a wander lead for exten-
sion speaker so that it is a very simple
matter to use both extension speaker and
operate rr.laY from any room. The diagram
should meke everything elear.-R. D.
WILLIAMS (Newport, Mon).

A

This book is a handy and straight.
forward compilation of salient and useful
facts regardiny all the known metals, and
nearly all the known commercial alloys.'
Chapters are also inrluded on polishing,
metalmetal spraying, rust proofi ng, metal colour. f
ing, me -harden i»g and plating metals, as!

well as numerous instructive tables.
I The book costs 5s., or by post 5e. 4e1.,
f and is obtainable from all booksellers or
Ithe publishers :

!GEORGE NE WIVES, LTD. (Book Dept.),
Tower House, Southampton Street,

London, W.C.2.
,....111/1011.1.410.1.01110.....11.11410.04.0.0.4111111, .4115

Dictionary of Metals,
and Their Alloys l

IEdited by F. J. CAMM.
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ritish bn.q-Di sta rice
stenersiClubs

ALTHOUGH the details of this club,
which is sponsored by PRACTICAL
WrrtmEss, have been published

from time to time in past issues, we are
repeating the information for the benefit
of the many new. readers.

The purpose of the club is solely to bring
together all those listeners who specialise
in the reception of stations situated in
distant parts of the world. It is intended
to form a community of kindred minds and
its aims are encouragement of DX
reception, mutual help and comradeship.

It should be noted that the club' has no
commercial aims. Membership is absolutely
free, and all members can, therefore, still
belong to other similar clubs without further
incurring any additional financial respon-
sibility.

In a club of this type a is absolutely
essential for every member to take an active
part by communicating periodically with
headquarters, passing on ideas and details
of their own experiments, and to further
this, the services of the entire staff of
PRACTICAL WIRELESS are placed at the
disposal of every member, while space
will be set aside in this journal for reports,
constructive articles, information, and any
details relating to the welfare of the club.

To enable member§ to keep accurate
records of their own activities, certain
stationery is available at reasonable prices,
while for identification purposes, very
neat, well -finished enamelled badges can
also be obtained.

The A.C.R.
To encourage long-distance reception,

which naturally means maintaining a
reasonable degree of efficiency of the
receiving station, a very fine certificate,
known as the A.C.R., or All Continents
Received, is available for those members
who can forward QSL cards from trans-
mitting stations situated in the five con-
tinents, namely, Europe, Asia, Africa,
Australia, and America. It should be
noted that North and South America are
treated as one continent, and that QSL
cards from stations transmitting within
the British Isles cannot, of course, be
accepted for .Europe.

This QSL Racket
While speaking of QSL cards, there is

one point we would like to stress. It
has always been the object of the B.L.D.L.C.
to further in every way. possible the
interests and progress of their members in
all matters relating to radio. Owing to the
very nature of the club, no hard and fast rules
or stern dictates have been imposed upon
its members ; no regulations have been
issued to attempt to control the - activities
of those whose names appear on the over-
growing list of members. When: one is
connected with a large band of enthusiastic
radio amateurs, such restrictions would
appear irksome, and should be quite
unnecessary, as the radio ham world has
its own unwritten page of, call it what you

but the word etiquette seems the
most applicable. Perhaps it would be better
described as the true spirit of amateur
radio, and when it is appreciated that this
spirit, or etinuette. is not in force in one

county, country, or continent, but through-
out the whole world, it must be realised
by all who enter the amateur ranks that
they undertake to uphold in every respect
these unwritten laws.

One of the most flagrant violations of the
true amateur spirit is this " racket " of
obtaining QSL cards from any source
other than the transmitting stations. Con-
siderable publicity has already been given
in these pages to the practice adopted by
certain people of exchanging and bartering
QSL cards, thus making it possible for
anyone to acquire the most imposing dis-
play of verifications from stations which
they themselves have never received and
ones quite possibly well out of their scope
and ability to contact with their own
equipment. This system has to be killed,
and it is up to every member of the t.
B.L.D.L.C.. to -do his utmost to prevent
,the trafficking of such cards.

Correspondence
We have stressed many times before

that we welcome letters ; in fact, we expect
them, from all members, as it is impossible
for us to further the activities of the club
unlesi we are in a position to know members'
requirements and to hear of their individual
work. As far --back - as September 2nd,
the Editor was kind enough to offer 10s. 6d.
each fortnight to the sender of the most
interesting letter, provided it was of general
interest and described such things as the
writer's experiments, constructional work;
or station operations. The letters should
not be longer than, say, 300 words, and
photos or drawings will, of course, add
additional interest to the written matter.

It must not 'be thought from the above
remarks., that we do not hear from our
members, but, generally speaking, the
letters are too brief and do not give suffi-
cient material of general interest, so it is up'
to everyone to get busy in this respect
and communicate with us from time to time.

Member 6480 (Bala)
Many thanks for your interesting letter.

Your log is certainly very good, and it is
apparent that your station must be quite

AIMS OF THE B.L.D.L.C.
THE purpose of the club is solely to bring

together all those listeners who specialise
in the reception of stations situated in distant
parts of the world. It is intended to form a com-
munity of kindred minds, and its aims are encour-

t agement of DX reception, mutual help and
T comradeship.

The B.L.D.L.C. has no commercial aims.
Membership is free. Members can, therefore, still
belong to all other similar clubs with similar aims
without further incurring any additional financial
responsibility through their membership of the
B.L.D.L.C.

In order to give members the opportunity of
exchanging ideas, the services of the entire tech-

; nical staff of PRACTICAL WIRELESS are
placed at the disposal of every member.

PRACTICAL WIRELESS, furthermore, will
set aside a special section in which reports of

t, reception, constructive articles, information, etc.,
and the internal affairs of the club will be dis-

t cussed.

efficient in spite of your Heath Robinson
aerial. How about the A.C.R. mentioned
above ? We are pleased to note your
remarks concerning QSL cards, but there
is a vast difference between the racket
and getting genuine veri's from worth-
while stations. _ .

Member 6320 (Wisbech)
We hope that the A.C.R. adds to the

appearance of ydur shack, and would
like to thank you for the remarks contained
in your letter which we were very pleased
to receive. We thoroughly agree with the
points you raise, but unless members take
a more active interest it is impossible for,
us to cover all the ground you mention,
How allout starting the ball rolling from
your aa ?

Contacts
While it is part of the object of the club

to enable members to get in touch with
each other, especially those in the same
district, we must request members to state
whether they are -agreeable for their name
to be published in these columns, or whether
only their Membership number. If no
definite, instructions are given, then the
number only Will be used.

Will all members note that member 6331
has, changed his address, and contEtts
can now be made with him. at Mr. T. H.
Plater, 341, Milligan Road, Leicester.

Member 6415, of 35, Greenfield Road,
Smethwick, Staffs, would like to get in
touch with any other members in his district.
He is 15i years old and very keen on
S.W. work.

Member 6529, of 533, Southport Road,
Orrell, Liverpool, 20, who is apparently a

and a mgrse fan,
would like to make contact with any other
members.

Member 6364. Cheering news from this
member, who also sends in details of his
latest log to prove that conditions are not
too bad ; 41 stations were received during
28 days in last month. He goes on to say :

" My Rx is home built, 0-v-2, working
from a battery eliminator and using 'phones.
Aerial- is 50 degrees east -west with a
45 degree slope. I would also like to second
Mr. G. F. Swaysland's remarks regarding a
DX contest. I think it would be a good
idea for the B.L.D.L.C. to arrange some-
thing like this."

Well, concerning the contest, what is
_the general opinion.? Let us have your
views and suggestions,, but remember that
it is rather more difficult to obtain yeti's
now than in normal times.

ADVANTAGES OF MEMBERSHIP
I. No enrolment or membership fees.
2. Organisation centred in Great Britain.
3. Standardised log -books and verification

sheets and badges available for members at reason-
able prices.

4. Regular reports in PRACTICAL WIRE-
LESS.

5. Interchange of ideas with fellow members.
6. Members in same district placed in touch

with one another when desired.
7. Special meetings and visits to be arranged.
8. Regular problems for short-wave listeners.
9. Members' competitions and numerous other

advantages to be announced.
10. Members are expected to show an active

support of the Club by communicating with
Headquarters periodically, concerning their
experiments, logs or general radio work. They
are also expected to co-operate with other members
in their area to the extent of furthering the
progress of their 'common -interests in radio
matters.
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thing a little more complicated ? Yes, it
is ! But if you follow this explanation
carefully you will have at your finger-tips
a method of approximately calculating the

- power output of a valve, and, therefore, be
enabled to select the most suitable valve
for your particular purpose. For instance,
if you wish to operate a mains receiver at
reasonable volume in a medium-sized roam,
about 2 to 21 watts output is generally
considered quite ample. If you want
something still nearer realism, and have no
neighbours who would object, employ a
5 -watt output valve. After all, many
constructors like that extra reserve of
power even if not constantly employed. If
you are interested in public-address work,
then you can go higher still and use an
output valve giving 10 or 25 watts, or even
greater power output. However, our chief
interest at the moment lies in ascertaining
how this power output is calculated..

Necessary Factors
In order to make the necessary calcu-

lations, all that is necessary is the anode
volts -anode current curves of the output
valve, together with the load impedance in
ohms. These curves are obtainable for the

April 20th, 1940 PRACTICAL WIRELESS

POWER OUTPUT
A Comprehensive Acco
or Audio Component

THERE are four iniportant units of
measurement with which every
wireless. enthusiast is familiar. He

knows to what ,they refer, and they are
always cropping up in everyday -conversa-
tion between radio enthusiasts. They are
volts, ohms, amperes and watts. For the
present, however, we are interested in the
last unit-watts, with particular reference
to output valves. How often have you
heard a friend say his power output was
two, five, or even twenty-five watts ? Now
be very careful. There is a distinct
difference between anode dissipation in
watts and power, output in watts,_ so you
must be sure that you are both talking
about the same thing. We will discuss
anode dissipation in connection with power
output later, for sometimes, when dealing
with the latter, anode dissipation has to be
taken into 'consideration.

LT- LT+
es 9A-rrEny

miLunHHETER
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Fig. 1.-Pictorial lay -wit of parts
valve characteristics._

Now, what is this power output, and how
is it calculated ? Is it just one of those
common, everyday - calculations such as
amperes x volts equals watts, or is it some- connect your grid -bias battery in

circuit, and arrange for 3 volts nega-
tive bias to be applied to the grid of
the valve (this can be checked by
means of the low -reading voltmeter
connected in parallel with it). Repeat
the process outlined above and again
jot down the readings : this will give
you data somewhat similar to that in
the table of meter readings. Of
course, different types of valves will
give different readings. Continue in-
creasing the grid -bias potential until
you have applied approximately twice
that recommended by the valve
manufacturers.

The writer completed the series of
readings up to 14 volts negative grid -

bias, but only two sets of the readings
are 'shown in the table mentioned.

Our next step is to plot these read-
ings on square paper, and -the graph
reproduced in Fig. 2 shows the resul-
tant anode current and voltage
curves, which is ,what we require._

The Load Line
We now have the anode volts -anode

current curves, and our third require -

unt of the Speech
of a Receiver

majority of output valves, and are supplied
by the valve manufacturers in their
catalogues.

The writer happened to have a spare
2 -volt power valve, so decided to take the
necessary curves himself, and calculate the
power output in order that readers might
have an opportunity of following through
the whole process from a concrete example.
Take a glance at the circuit shown in Fig. 1.
This will show you the circuit of the hook- up
required in order to obtain the necessary
data.

You will notice that this is quite a simple
arrangement, and for ease of operating it was
assembled on a small baseboard. All that
was necessary was a valveholder and a few
terminals, and every wireless man usually
has these at hand. The necessary connec-
tions can then be made to the batteries and
meters. The volt -meter should be capable
of reading up to 250 volts, and for accurate
results should be of the high -resistance
type. Actually, the voltmeter employed
had a resistance of 1,000 ohms per volt,
while the milliammeter was a first -grade
instrument. If the milliammeter only reads
up to 10 milliamps it will he -necessary to
extend the range, and this can be carried

out quite easily by following the in-
structions given in earlier articles on

HT+ increasing the range of meters.

Taking a Reading
Having fixed your valve in the

holder and connected up your
batteries and meters, arrange the
first set of readings with zero
grid -bias. This can be done by
connecting the grid and filament
together, or, preferably, by discon-

necting the grid -bias battery, and connect-
ing a piece of wire Across the battery
terminals. Now arrange to adjust your
anode voltage in steps of 20 volts or there-
abouts, and make a note each time of the
anode current readings obtained. Next,

z
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A theoretical
rep;A'entation o

the arrangement
shown in Fig. 1.

tx+

meat is the load line. It is well known that
in order to obtain any amplificationa valve
must be operated with a load in its anode
circuit. In the case of an output valve,
the most suitable load is recommended by
the manufacturers, and in this particular.
instance was 7,000 Ohms. Knowing the
optimum load, it is fairly easy to arrange
our load line. First of all assume that
7,000 ohms resistance be placed in series
with the anode of the valve. Then, if the
grid voltage recommended by the - manu-
facturers be 7 volts at a maximum anode
voltage of 150, and the .anode current be
6 milliamps, there will be a voltage drop
across the load of 42 volts

'
add this

voltage to the maximum anode voltage,
making the total 192 volts. This will
compensate for the drop in voltage across
the load resistance. Now, any change in
anode voltage will be accompanied by a
correspanding_chaage in anode current ;
this would not be. the case if there was no
load in the anode circuit of the valve.

Next calculate the various voltages for
variations in anode current. At 2 milli-
amperes 14 salts -will be dropped, which:
subtracted from 192 volts, will leave 178
volts. Mark this point on the graph. At
6 milliamperes 42 volts will be dropped,
leaving 150 volts, and at 12 milliamperes
84 volts, leaving -108- volts. These points
should be marked on the graph as indicated -
by the letters. X, Y, Z. -Draw a line paqing
through these points and this will represent
our load line, when the optimum ldad is
7,000 ohms.
 The next thing is to assume a signal of

14_ volts peak value being applied to the
grid of the valve when it is biased, say,
7 volts negative. The grid will then swing
backwards and forwards from zero to
14 volts negative, between the Points A -B,
which are marked on the load line where it
cuts the grid -bias curves at zero and
14 volts respectively. At these points
ascertain the anode current and voltage

(Continued on next page)
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POWER OUTPUT
(Continued from previous page)

which in this case will be : At zero grid
volts 13.6 milliamps 98 volts and at 14
volts grid -bias 0.4 milliamps 188 volts.
Subtract the smaller figures from the larger
and this will give us 13 milliamps and
90 volts.
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of anode current and voltage with which
we have been dealing are maximum values,
and what we require is the R.M.S. values.
To obtain these we divide both current and
voltage by Now 2A/ multiplied by
itself will give us 8, which is, of course, so
much simpler to employ and gives precisely
the, same results.

14
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Fig. 3.-The load -line plotted, together with the line
maximum anode dissipation.

Our next step is to multiply these to-
gether and divide by 8, and the result will
give us the power output in milliwatts.

13.2 x 90-148.5
milliwatts.8

Therefore the undistorted output of this
particular valve is roughly 150 milliwatts,
not very great, but quite suitable for use
as an output valve in a portable receiver.

" Yes, all very simple," you exclaim ;
" but where do you get the figure eight from,
and why should we divide by this partiourar
number "

It has to be borne in mind that the values

Anode Dissipation
In order to appreciate the im-

portance of anode dissipation and
how it differs from power output,
although both are expressed in
watts, we will examine the curves
of a large output valve with an
undistorted output of about 4 or
5 watts. This is shown in Fig. 3.
You will notice the curved dotted
line which at one point touches the
load line, but never crosses it. If
the slope of the load line were such
that it cut the dotted line, greater
power output might be obtained,
but the life of the valve would
be endangered, as the anode
dissipation limit fixed by the
valve manufacturers would be
exceeded. Therefore a eompromise
has often to be made in order
to keep below the anode dissipa-
tion line. This, then, is the
relationship between power out-
put and a no d e dission, bothindicating calculated in watts,ip

at
mentioned

earlier in this article.
The anode dissipation in watts is the

product of anode voltage and anode
current at any particular operating point
on the anode volts -anode current curve,
and in the example given in Fig.  3 the
maximum is 25 watts, which must not be
exceeded. If we calculate this at the
maximum anode voltage and anode current
recommended' by the manufactureri our
results will be as follows :

Anode current 63 milliamps, anode

voltage.,,400 volts - 63
X

400= za w.
1,00f)

At the point 0,-therefOre, the maximum

GOO

TRACKING IN SUPERHET CIRCUITS
(Continued from page 110)

It might be' asked what is the precise
function of the padder ; it is the same in all
eases; notwithstanding the precise position
which it occupies in the circuit. By being
in series with the oscillator tuning con-
denser, it lowers the effective capacity of

the latter. The capacity of two condensers
in series can be found from the simple

cl x c2formula : C=  From this it can easilycl-Fc2
be seen that if a .0005-mfd. variable con-
denser is.wired in parallel with a .0005-mfd.
fixed condenser the maximum capacity. is
.00025 mfd. When the capacity of the
variable condenser is halved, the capacity
of the fixed condenser remaining unchanged,
of course, the effective capacity is .000166
mfd. In other words, although the con-
denser has been moved through half its
range the .effective capacity has been re-
duced by only one-third. This is precisely
what is required as we have already seen.
In practice, the padding condenser is

.generally of the pre-set type.
Padder Adjustment

When aligning a superhet of the type
with separate padders for medium and
long -wave bands, the procedure is, very
beiefly, as follows : Tune the receiver to
a F toady, weak signal on the medium -wave
band and adjust the trimmers of the I.F.
transformers. Then tune to a station near
the lower end of the medium -wave band

and adjust the trimmers of the gang --Con-
denser for maximum volume and to bring
in the station at the correct setting of the
condenser scale. Next tune to a station
near, the top of the medium -wave band
and set the padding condenser, meanwhile
slowly " rocking ' the tuning knob. Go
back to the lower wavelength station
and re -cheek the setting of the trimmers ;
revert to the higher wavelength and once
again test the adjustment_ of the padding
condenser. This process might seem rather
laborious, but it is necessary if the ganging
is to be accurate.

A similar procedure should next be carried
out on the long -wave band, first setting
the trimmer in parallel with the long:wave
winding, on a station at the lower' end of
-the band, and then dealing with the padder
after tuning to a station near the top of the
band ; do not alter the previous settings of
the trimmers on the gang condenser.

On short waves it is often sufficient to set
the trimmers which are in parallel with the
short-wave sections of both input and
oscillator windings.

In all trimming and tracking operations,
start with a weak signal-preferably by
sutstituting a short length of wire for the
aerial-and turn down the volume control
after each adjustment which increases
signal strength. When A.V.C. is provided,
and this is not delayed, the A.V.C, line
should be put out of action prior to carrying
out the adjustments.

April 20th, 1940
anode dissipation in watts is reached. In
determining the position of the load line
in Fig. 3 the maximum anode dissipation
has to be considered.

Distortion
If load lines were drawn through the

working point 0 (Fig. 3) at different slopes
assuming for a moment no limit due to
maximum anode dissipation, OX and OZ
would become more nearly equal as the
load line becomes nearly vertical, but the
power output would fall off rather rapidly.
If, however, the load line were made more
nearly horizontal there would be an -increase
of power output, resulting in increased
distortion. Theoretically, distortionless
output is only obtainable when OX equals
OZ, but in actual practice a certain amount

rtmie.00.memowpes.p.m..moot.e.o.w.o.s001
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of distortion can be tolerated, as it is not
aurally appreciable. In deciding the best
position for the load line, not only has the
maximum undistorted output to be
obtained, but the load line must not cut the
anode dissipation curve. In calculating_ the
amount of distortion which is permissible
it is laid down that the distance between
OX and OZ should not exceed the ratio
of 11 to 9. If the ratio should exceed this
amount the quality of reproduction will
suffer. The valve manufacturers, therefore,
fixed the load line so that the -above con-
ditions are complied with.

Now take a family of curves of an output
valve, and calculate the undistorted output
for yourself. It is extremely interesting,
and you will gain a lotof useful information
on the operation of your output valve.

11- A VALUABLE TECHNICAL LIBRARY!
i .

INEWNES SHORT-WAVE MANUAL
5/-, or 5/4 by pest.

I PRACTICAL WIRELESS ENCYCLO-
PEDIA 1

I 7/6, or 8/- by post.
EVERYMAN'S WIRELESS BOOK

5/-, or 5/6 by post.
I THE HOME MECHANIC ENCYCLOPEDIA

316, or 4/- by post.
SIXTY TESTED WIRELESS CIRCUITS

3/6, or 3/10 by post.
COILS, CHOKES AND TRANSFORMERS

i 3/6, or 3/10 by post.
PRACTICAL WIRELESS -SERVICE MANUAL

6/-,. or 6/6 by post.
I PRACTICAL MECHANICS HANDBOOK

6/-, or 6/6 by post.
I WORKSHOP CALCULATIONS, TABLES AND

FORMULIE
- 3/6, or 3/10 by post.

I

WIRELESS. TRANSMISSION FOR AMATEURS
3/6, or 3/10 by post.

DICTIONARY OF METALS AND THEIR
ALLOYS

5/-, or 5/4 by post.

All obtainable from GEORGE NEWNES, LTD.,
Tower House, Southampton Street,Strand,W.C.2

0411.000.18.01.0iO4111111.01,4=11KI.M.11,MINI.M.1.11....A
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THE "STUDENT'S" THREE
(Continued from page 115)

using a minimum of reaction. Now, when
properly tuned, slip off the screened sleev-
ing for the anode lead and note whether
there is any alteration in the signal strength.
If the station is what might be termed a
" local " there will probably be an increase
in strength, due to the lead picking up some
of the signal energy. The tuning may shift
and you may find a slight readjustment of
one or both of _the condensers is now
necessary to obtain maximum strength;
and, what is more important, you will
probably find that tuning will be flatter or
broader, that is, occupying a wider spread
on the tuning scale. There may also be a
high-pitched whistle accompanying the
signal, due to H.F. instability. Similarly,

I

I

I

I

I

I

if the lead is screened, and one of the
top -cap screened connectors is employed,
as well as the metallised valve, you may
find that the signal which you found
originally at a very low level will be com-
pletely inaudible, showing that the anode
cap itself was also picking up energy.
It is this stray wiring effect which is so
important in powerful receivers where
there is great deal of amplification,
many of the complaints of poor selectivity
which are often made against such a
receiver being attributable to the effects
of the signal pick-up on the wiring. In
cases where the receiver is situated very
close to a powerful station, it may even be
necessary to enclose the set in a metal
box, with the casing effectively earthed to
overcome this trouble.

LIST OF COMPONENTS
Two coils, type BP.80. (Valley).
Two .0005 mfd. variable condensers, popular

log type, with two large control knobs (LB.).
One differential reaction condenser, .0003 mfd.

(J.13.).

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

One type H.F.8 H.F. choke (Bulgin).
One type H.F.9 ditto (Bulgin).
One 3 -point switch, type S.36- (Bulgin).

One 4 to 1 L.F. transformer (B.T.S.).

Five fixed condensers :
One .1 mfd. type 4603/S. Two .0002 mfd.
type 4601/S. One 2 mfd. type 3016. One
.02 mfd. type 4601/S (Dubilier).

Three fixed resistances, I watt type :
One 10,000 ohms. One 15,000 ohms.
One 2 megohms (Dubilier).

One .25 meg. volume control with 3 pt. switch, i
type VM.62 (Bulgin).

Four terminal mounts and terminals; type P30 I
(Bulginj.

Three valves : type Z.21 (4 -pin), HL.2 an I
KT.2 (Osram).

One wooden baseboard, 12in. by 9in. One =
panel 12in. by 8in. Wire for connection, flex I
for leads, screws, etc. (Peto-Scott).

Ong pair 2,000 ohm headphones (Ericsson). I
One W.B. Stentorian Junior loudspeaker (W.13.).
One 2 -volt accumulator (Exide).
One 120 -volt H.T. battery (Drydex).
One 9-vo It G.B. battery (Drydex).

PRACTICAL NOTES
Reaction Effects
QOMETIMES when testing out a new
ki receiver, reaction is fierce. After slack-
ing back the reaction to zero code signals are
heard. The reason is, of course, that at the
zero dial reading zero reaction effect is
not in evidence, and the "detector valve is
still in oscillation due to excessive plate
voltage.

H.T. voltage to the detector plate should
be reduced. It is not unknown for in-
experienced short-wave constructors to
remove reaction turns and ruin a set of
commercial coils, finding later that reaction
is still fierce or has entirely ceased, according
to the number of turns removed. A higher
capacity reaction condenser is sometimes
fitted, and patchy reaction or one big dead
spot results.

Sometimes reaction turns are increased
and oscillation is damped entirely, especially
within the fundamental and harmonic
tuning ranges of the aerial system,
individual coils, and tuned circuits.

Dead Spots
Thus we move froul instability and

parasitic oscillation effects to dead spots.
Dead spots may be cured if the fundamental
phenomena relative to them are understood.
Briefly, dead spots are due to absorption
or cancellation, and may be experienced
with straight, high -frequency, and super-
heterodyne circuits. In the latter instance
both absorption and cancellation types
may be met with, but in Straight, circuits
the absorption type is most common.

Careful attention to the aerial length,
and also to the earth lead will generally
enable absorption dead -spots to be avoided,
as it may be regarded in the light of an
absorption wave -trap, preventing the pas-

sage of signals at certain frequencies -
those of the combined aerial -earth system
or harmonics of it.

A Camera Improvement

WHEN an electron camera of the storage
type is being used with a signal

mosaic which is scanned by a beam of
electrons, an important point to study is
what occurs during the flyback period of the
beam after it has completed either its line
or frame scan. Unless suitable steps are
taken there is always the possibility that
the beam on its return journey may pass
over one or more sections of the mosaic
not yet scanned and so partially neutralise
the signal charge which has been built up
in those sections. In some cases the beam
is completely suppressed during its return
flight, this being carried into effect by
-applying suitable voltages to the modulator
electrode of the neck assembly. This has
been found to produce high signal potentials
which evidence themselves by picture
margins either too dark or too hright.
One proposal which has been but forward,
to overcome this defect, is to force the beam
of electrons during its return flight to pass
over a section of the mosaic signal plate
which has already been subjected to the
signal generation process. This can be
undertaken very readily by applying
specially shaped pulses to the deflector
system and that section of the screen which
has still

and
be picture scanned is in no way

impaired in so far as its acquired electro-
static potentions are concerned.

NEWNES-$11ORT-WAVE MANUAL
A Complete 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.

Southampton Street, Strand, W.C.2.

ELECTRADIX
MERCURY TUBES for Relays
and Switches will operate almost
indefinitely, because they are her-
metically sealed and absolutely
gas tight.
S. P. MERCURY CONTACT
TUBES, 5 amps., 4/- ; 10 amps.,
RELAYS. Selector 25 way, 6 gang, SWI CHES
Auto, 15!-. Single -blade No. 1

Relays, 1,000 ohms, 6/6. No. 2, 2,000

MERCURY

ohms, EV, C.O. Relays, No. 5, polar-
ised, 8/6, and so on. 16 distinct

types in stock Relays, Sounder
Type, 5 amps.. 15/-. Yankee Ham
Relays. 7/6. Ship Magnetic, Mt-.
Creed Polarised, 2 -way, 25,-. Ask

for Relay brochure " S.W."
SUPERSENSITIVE lI OVING COIL
RELAYS. For operation on 50 micro-amins.
Small panel 2j in. 50 mIma.  Relay W.1 or
photo cells, 601-. Lab. type Moving Coil

Relays. Centre of 2 contacts. Paul & Weston. Fully
guaranteed. Half price, 601-.
CIRCUIT BREAKER RELAYS, from 10/-. Charging
relays wound shunt and series, Lucas 12 volt 6 amps..
10/6. C.Z.V. ditto, with voltage regulator, D80
S.P. relays for automatic remote control. And a number
of other types. See Relay Leaflet.
PHOTO CELLS. R.C.A. Caesium Vacuum, '£5 list, for
251. Eieetco-photonic photo -cells generate E.M.F.
under light, 1;in. by lin., 2216.
DIX-11IPANT.A. VEST POCKET TESTER. A versa-
tile moving -iron multi -range meter for service on A.G.
or D.C. THEE ranges of volts : 0-7.5.0-150, 0-300. Black

plugs,bake
case,6itle9. 25in. x 21in. with pair of test leads and

ELLIOTT BATTERY TESTERS. Govt. Model 103.
Mov. Coil Ammeter and graded theo., 37/6.
LINESMEN'SN'S DETECTORS, Q. and I. Galvo. in leather
Case,
MORSE KEYS. A good small key on moulded base TX
pivot arm and knob, excellent for learners. 3/6. Full size,
well finislfed key, all brass, solid pivot bar, adjustable
tension, etc., B.2, we. Superior Type P.F., fully adjust-
able, nickel finish. 9/6. High Grade Type IV, plated fit-
tings, polished wood base, a fine key. 10/6. Special Key
on 3 -switch box Tor buzzer and 2 lamps, C.A.V., 6/6.
MORSE RECOHMEcG. G.P.O. type inkers, on maho-
gany base with tape eel under. in first-class order. £6.
Lightweight French Army Field Morse Inkers, fold up
into wood case.'27/10/-. Super Model Army G.P.O.
Field 11,Q. Morse Inlets', brand new, entirely enclosed and
fitted every refinement, current indicator, key tape con-
tainer, etc., £8. Mahogany Tape Container, G.P.O.,
desk top with brass reel in drawer, cost 40/-. for 3 '6 only.
Morse Paper Reels, 8d.
BUZZERS, small type, with cover. 1/6. Power Buz-
zers, with screw contact and adjustable spring armature.
2/6. Heavy Buzzer in Bakelite case, 3/6. Siemens
Morse Practice Set, with key and brass -cased Power
Buzzer, 1716. Field Telegraph Sets, prices on application.
SIGNAL LAMPS by Lucas and Aldis, for night and day
use, Telescope sights, key and discs for tripod or hand

Mark v. with spare mirrors in leather
case, mahogany tripod. A few Range Finders.
TELESCOPES. Navy Telescopes, small gun type. 25/-.
MAGNETIC llin. COMPASS with Plain Scale. Bevel
glass, brass body. 9d.

MOTOR BARGAINS in Midget
II.P. Motors for A.C. or D.C. 200,230
volts, 11th H.P.D.O.T. type. totally
enclosed KB Cover, 2,000 revs., at a
price never before offered. 7/6- only.
Next larger GM No. 2 type, high speed
1/60 HP. 4,000 revs., 916. Larger still,
1/45th HP, Model GE,..,No. 1, 12/6.
All as new and first ra for model
drive.or light duty.

L.R. SOLO PHONES. The extra
receiver you want on your phone
line. For use with buzzer morse. A
circuit tester with a pocket cell.
Single Earpiece, -40 ohms, metal
hook loop, with cord. 1/3. Ditto,
D.3 60 ohms, with cord. 1/6. W.E.
1,000 ohms, with cord, 2/-. 2,000
ohms Earpiece, with cord, 2/6.
L.A. DOUBLE HEADPHONES.
Pilot Signallers, 120 ohm Phones.
All leather headbands with slide
adjustment chin strap and 4ft. cord.
Comfortable. 3/6. Sullivan 120 ohm,
aluminium headbands, 3/9. Cords,
1 /
A.C.extra.MAINS CHARGERS. " LESDIX " TUNGAR
CHARGERS. Two models of these famous sets. One
for 70 volts 6 amps. with meters and controls, etc., will
handle 100 cells a day, 57/17/6. Another fine Tungar for
two 5 amp. circuits with meters and variable volt con-
trols, 70 volts 10 amps., for 200 cells, bargain, £12,15,'-.
WESTINGHOUSE METAL RECTIFIERS. 200-250 v.
A.C./D.C. Single circuit, wall type
9in. x 10in. x llin. 230 v. A.G. for
D.C. 100 v. at 500 m/a. Sale 25/10/,
Wall type " R " steel case, 12in. x
191n., A.C. mains to D.C. 40 volts
3 amps., for 40 radio cells,
guaranteed, £71716. Similar one
for car battery charging. 15 volts
6 amps., D.C. output, £6/17/6.
Fine model also for A.C. mains
with D.C. output of 280 volts 250
m/a., 57/2/6. Two 60 -volt circuits each of 750
D.C. from A.C. mains, is another bargain at £6/1.0/-.
RECTIFIER UNITS ONLY. Westinghouse MetalRectifier Units, 110 volts .75 amps., 35/-. 55 volts,1.5 amp.,37/6. 20 volts 3 amps., 40/-, 9 volts 2 amps., 26/:-.
COME TO US FOR Dynamos,Motors, Testers, Ro-taries, Switchgear and Chargers at Bargain Prices.
5!- EMERGENCY PARCELS of useful
stand-by electrical and radio repairmaterial and apparatus, 10 lbs. for 5/-.Post Free.
Don't forget to send now for our Bargain

List "N."

ELECTRADIX RADIOS
218 Upper Thames Street, London, E.C.4.

Telephone: Central 4611
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Spot -light Scanning 1/0'
IN spite. of the intensive development

of the various forms of electron
cameras for producing a television signal
in the studio or out of doors, it has been
proved very conclusively that for certain
forms of transmission within a relatively
limited scope, the spot -light method pre-
sents several advantages. The modern
equipment used for this purpose does not
'employ the old mechanical method, how-
ever, in order to produce and control the
movement of the rapidly moving intrinsic
light area which scans the subject to be
televised, but relies on the projection type
cathode-ray tube. These have been
brought to such a high degree of efficiency
that with a suitable 4figb-value anode
voltage and a screen capable of withstand-
ing the resultant very intense electronic'
bombardment, the tiny area of light on the
screen is- sufficiently bright to be pro-
jected by a lens on to a back screen a few
feet wide so that any person or object
placed before the screen is suitably scanned.
The resultant varying light reflections from
the surface are made to activate the
cathodes of photo -electric cells generally
of the multiplier type and in this way a
clean, strong, mush -free television -signal
is generated. This is not a development
which has been confined to the laboratory,
for several examples of commercial equip-
nient built on these lines have been
satisfactorily demonstrated. During the
course 4hf several lectures by members of
the B.B.C.  engineering staff a portable
representation of this apparatus was used.
Built up in unit form, the demonstrator
was able to televise various objects and
show the resultant picture on a monitor
cathode-ray tube receiver, cable linked to
the transmitter. At about the period
that war broke out cathode-ray tube light
spot scanning was being demonstrated at
the Swiss National Exhibition and the
resultant signals were made to modulate
ultra -short-wave carriers which were picked
up by several receivers on view to the
visiting public. Then, again, in several
of the television telephone booths used so
successfully on the European continent
cathode-ray tube scanning was used, often
with infra -red filters, to reduce the dis-
turbance on the person who was being
televised and who, of course, was anxious
to concentrate on the picture of the person
to whom he was speaking at the other end
of the telephone line. It is to be hoped
that the various television  firms will
continue their development in this quarter,
for there is no doubt that the light spot
scanner, conceived originally by Baird
for his early experiments, has a function to
fulfil in many specialised directions.

A Question of Aerials
THE large number of people who pur-

chased television receiving sets prior
to the closing down of the B.B.C. service at
the outbreak of war are no doubt wondering

how their aerials are faring after the
abnormal weather conditions experienced
during part of the winter. On two or three
occasions in these columns hints have been
given to readers in connection with the
care of the sets themselves so as to ensure
that at the cessation of hostilities, or earlier
if the Postmater-General can be persuaded
to change his mind in regard to a resump-
tion of television entertainment, satis-
factory results will once more be obtained
on the cathode-ray tube screen. The
efficiency of the set itself, however, is
naturally dependent on the nature of the
input signal passed by the aerial and feeder
system to the appropriate receiver connec-
tions. With the seasonal improvement in
outdoor weather conditions the time is now

A typical short-wave aerial, used for television,
with reflector. This picture also shows, in the
circle, the tower from which our editorial offices
take their name. The aerial mast is on the top
of the tower immediately above our research

labciratories.

opportune for an examination of the aerial
to ensure that it is in a sound condition,
both electrically and mechanically. In
the majority of cases the television aerial
consists of a simple vertical rod broken
at the centre for feeder connection, the
length of the rod being approximately
10ft. This is used either with or with-
out a reflector, and since its length corre-
sponds approximately to half the wave-

length of the transmissions from the signal
station it is designed to receive, it is
generally referred to as a dipole. A proper
explanation of the functioning of this
relatively simple aerial would necessitate
an excursion into the realms of mathematics
so it is sufficient to remember that the
aerial in this form resonates to the carrier
wave for which it has been designed.It is important to note also that the
frequency response of this aerial does not
take the form of a sharp curve and only
shows approximately a one decibel loss
at five megacycles either side of resonance.
This is valuable, as it ensures that the
higher modulation frequencies of the
television signal 'will not be seriously
attenuated and furthermore, since the
sound signals accompanying the vision
radiation were sent out on a carrier 3.5
megacycles remote/from the vision carrier,
then a single aerial will suffice for the
reception of the dual signals.

Usual Practice
A S a rule the aerial is erected on the roof

in a clear space and a careful examina-
tion should be carried out to ensure that
during its non-use for the past six or seven
months no damage has occurred. Most of
the aerials are mounted on a mast and
when this was accommodated on a flat
roof the work is simplified. A good example
of this method of erection is furnished
by the accompanying illustration. First
of all, any guys with their insulators
inserted should be run over to see that no
wire strands are broken and after this,
when such a' course can be resorted to,
the mast should be lowered carefully,
taking care not to break or damage in any
way the feeder cable which maybe of the
twin or co -axial type. The dipole elements
of the aerial mounted on a wooden strip
or held in free space, if of stout metal,
should be cleaned, and where connection is
made at the centre to the feeder cable the
joints be examined for corrosion, and if
electrically poor should be re -soldered
carefully and bound with fresh insulating
tape. In the accompanying photograph a
reflector is shown positioned a quarter
of a wavelength behind the dipole aerial.
No electrical connection is made to this
section of the assembly, its function being
to induce a voltage in the receiving dipole
in phase with and almost equal to the
signal induced voltage of the dipole. For
this to occur, that is, maximum reception
conditions, the reflector should be behind
the dipole in a line with the dipole and the
television transmitting station. When
replacing the pole and aerial system this
point should be watched carefully and the
bearing checked on the station with a
compass if one, is available. The feeder
cable should be checked for electrical
continuity and insulation and, as shown
in the photograph, the feeder cable must
be taken at right angles to the dipole for a
distance of at least a foot. It is generally
convenient to attach this cable to the mast,
as this will prevent the dead weight of the
cable from causing any strain to the con-
nections.

PRACTICAL MECHANICS I
i HANDBOOK By F. J. CAMM.

400 pages, 6/- or 6/6 by post from
GEORGE NEWNES, LTD.,

I Tower House, Southampton Street,
Strand, W.C.2.
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LAT [I:ST . PATENT NEWS
Group Abridgments can be obtained horn the Paten Office, 25, Southampton Buildings, London,
W.C.2, either sheet by sheet as issued on payment of a subscription of 5s. per Group Volume or in

bound volumes, price 2s. each.
04111,(11.0111.0=.1.1.12,411.1.414,141., .43=1.,.=.).311.00.4.Me.1,00.=1.0.0.=11.4100.4110.11141.1104041M001//011i0.611.11.1101
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i NEW PATENTS Specifications Published. I

These particulars of New Patents of interest 519110.-Marconi's Wireless Tele-
to readers have been selected from the graph Co., Ltd.-Ultra short-wave I
Official Journal of Patents and are published circuits.

! by (permission of the Controller of H.M. 5191 11 .-Pye, Ltd and Liebmann,Stationery Office. The Official Journal of .,
Patents can be obtained from the Patent G.-Cathode-ray tubes. I

a . Office, 25, Southampton. Buildings, London, 518969.-Marconi's Wireless Tele-
! W.C.2, price Is. weekly (annual subscription,

£2 10s.). , graph Co Ltd., and Brailsford,
J. D.-Electrical tuned circuit.Latest Patent Applications.

,I. 5119.-Chakravarti, S. P. --Band-pass 518979.-General Electric Co., Ltd.,
Rose, W. R., Clark, F., and Forbes, -1-filters for radio and television A. D.-Timing devices for radio

.1. systems. March 19th.
f 5213.-General Electric Co. Ltd.,receivers and the like. (Cogiate I

1 - and Biggs, A. J.-Wireless Application, 369/39.)
receiving -sets comprising ,dial 518991.-General Electric Co., Ltd.,

-1-

.I. il. lamps. March 20th. and Peters, W. H.-Wireless- I

4930.-Hamilton, C. G. Cole, and receiving apparatus.
1 McaTis, T. C.- 519051.-RantzenRadio receivers and , H. B. -Trans-

mission of television signals over -
5228.-Philips Lamps, Ltd.-Adjust- cables.I

able electric resistances. March Printed copies of the full- Published
20th. Specifications may be obtained from

i
1,

5230.--LPhilips Lamps, Ltd.-Super- the Patent Office, 25, Southampton i
- heterodyne wirelesS receivers. Buildings, London, TV .0.2, at the

March 20th. uniform price of 18. each.

installations. March 16th;

TELENEWS
-Mobile Units

THE entertainment and interest value
associated with Outside television

broadcasts is one of the items which is
readily being realised by those companies

1 in the United States who are devoting so
much of their energy into the transmitting
side of this subject. To carry this into
effect in a thoroughly efficient manner

- steps are being taken to construct/ mobile
television units on lines resembling those
which were adopted originally in this coun-
try. The signals generated from this
unit can then be fed to the main broad-
casting station through the medium of a
network of coaxial -cable lines, a good deal
of which has already been laid in America,.
or when this is not possible, advantage is
taken of a beamed ultra -short-wave trans-
mission picked up by a delicate receiving

I set -located in an area completely free from
1 interference so that the clean signal can

then be relayed to the -main rediffusing
transmitter. It is customary to split the 
functions of the complete mobile unit
into four separate sections for convenience,
for -many occasions arise when only one
section has to proceed to a site in order to
,carry out the television programme. The
first section is, therefore, made up as the
camera control and -monitoring van.' In
this is " accommodated all the television
cameras, signal generator control and
monitoring equipment, together with the
associated sound pick:up control and
amplifier. With a view to an adequate
coverage of the event the Americans
now seem to favour* the use of two or three
camera units of the mosaic signal plate
type, with various forms of lenses so that

' this entails a mixing control, power supplies,
pre -fade and transmitted picture monitors,
synehronising pulse generator and picture

' channel distribution amplifier. In practice
. this apparatus is very similar to studio
equipment, but.' is of a more compact
type since it has to 'be housed in a van of
convenient. dirnensions capable of proceed-
ing to the scene of action under its own
motive power,

A Master Frequency Generator
IN any complete television system it is

essential, if satisfactory results- are to
be obtained, to have a master frequency
generator located at the transmitting end.
This equipment is then called upon to
furnish the fundamental line and frame
synchronising frequencies to all parts of
the station. It is well known that the
success which attends any interlaced system
of scanning in television depends upon
the rigidity of the lock, or the accuracy
of the time relation between the frame
and line frequencies, and it is for this
reason that various -types of designs have
been developed to ensure that this factor
is met under the widest variety of practical
conditions. The normal practice is for the'
frame frequency to be derived from the
time controlled alternating current mains.
It is then necessary to make some provision
so that an electrical inertia is introduced,
and thereby prevent the transmitted signal
from following any sudden changes in the
phaSe of the electrical mains supply.
These changes, if inherent in the built-up
equipment, are very detrimental to the
achievement of perfect interlacing, and
must be counteracted by patented methods
in the circuit design. In its completed
form the apparatus is then called` upon
to furnish synchronising pulses to the
cameras in the studios, the telecine scanners
and the radio transmitters. In addition
to this, the equipment should also be
capable of providing electrically -generated
test, signals for checking up the degree of
linearity, contrast and adjustment, which
is a daily routine test in any modem
high -definition television transmitting
station.. This is carried out on special
internal circuits, and then- again at the
commencement of any broadcast this same
master frequency signal generator is called
upon to supply the tuning signal in bar
form for radiation from ,the transmitting
aerials. This enables the viewer or service -

engineer to ascertain whether the receiving
set is functioning normally at the receiving
site.

BECOME A
DRAUGHTSMAN

AND EARN BIG MONEY

Men over 21 urgently
wanted for reserved
occupations as
draughtsmen in
Electrical, Mechani-
c al , Aeronautical,
Structural, and other

044 Branches of En-
gineering. Excellent

opportunities also for men and women
of all ages to become Inspectors,
Viewers and Gaugers. Practical experi-
ence is unnecessary for those who are
willing to learn-our Guaranteed " Home
Study ' courses will get you in.

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

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

the turning point in your career.

NATIONAL INSTITUTE OF ENGINEERING
(Dept. 426) 148, HOLBORN, LONDON, E.C.1

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

Get hack that PUNCH
in your Set ! with the D.C.

VOMINOR
Regd. Trade Here

ELECTRICAL MEASURING INSTRUMENT

This precision -built moving -coil D.C.
instrument, with 13 ranges covering
0-120 m/A, 0-600 volts, and 0-3
megohms, provides adequate testing
facilities for checking valve perform-
ance, batteries and power units, etc.
It reduces trouble -tracking to its
simplest terms. In case with instruc-

tion booklet, leads,
interchangeable
testing prods and
crocodile clips.

BRITISH
DUDE

Voltage
0. 6 v. 0-240 v.
0- 12 v. 0-200 v.
0-120 v. 0-600 v.

Current
0- 6 mfamps,
0- 80 miampe.
0-120_ miampe.

Resistance
0-10,000 ohms.
0-60,000 ohms.
0-1,200,000 ohms.
0-3 awoke.

Write for fully
descriptive leaflet.

Bole Proprietors & Nanidrtelusers :-
Automatic Coil Winder & Electrical Equipment Co., Ltd.,
Winder 'House, Douglas 6t., London, 8.W.1. : Victoria 3404/7
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Ofien to. Viictudlion
The Editor does not necessarily agree with the opinions expressed by his
correspondents. All letters must be accompanied by the name and address

of the sender (not necessarily for publication).

Full -wave Detection

sIlt,-I should like to sincerely thank
your correspondents for their most

interesting replies to my letter on the
above subject.

" Empiricist," in your issue dated March
23rd, says that Mr. Ford will have his little
joke ! 1 have spent much hard work, hard
thought and hard-earned money on the
subject of detection, but now I am enjoying
the discussions. I have no objection to
calling it push-pull detection, but this does
not offer a solution. I think it is possible
to detect (rectify) the " full "a radio -
frequency wave-but not by full -wave
detection.

The letter from Mr. Taylor in your issue
dated March 30th is also much appreciated.
Although advantages may be obtained
from the use of what is apparently a
full -wave detector circuit, it does not follow
that full -wave detection is obtained ; and
although a copper oxide rectifier may be
designed expressly for this purpose, it also
does not follow that full -wave detection
(rectification) is obtained. Mr. Taylor also
says that no theoretical grounds could be
stated for the impossibility of H.F. full -wave
detection. It is agreed that no grounds
can be found in accepted theory, but
according to the new theory, which I had
the privilege of publishing some years ago,
detection of radio frequencies simply
means the displacement of the base line so
that the positive amplitude of the rectified
output is generally greater than the
negative. I have naturally not' had the
time to work out the theory in all its
details, but it could be stated in more
detail as follows : Detection (rectification)
of radio frequencies is a displacement of
the base or zero voltage, line so that gener-
ally the positive amplitude is increased,
and the negative amplitude is decreased,
and the positive amplitude of the output
is permanently greater than the negative.
This does not take into consideration any
question of detector amplification or
losses, which would either increase or
decrease both the positive and negative
portion of the wave, and would be relatively
in proportion.

Half -wave and full -wave rectification of
low -frequency alternating current, as given
in theoretical diagrams; bears no relation
(in the new theory) to the detection of
radio frequencies-hence the full -wave
detection of radio frequencies is (in the new
theory) apparently theoretically impossible.
With a " perfect " crystal it may be
possible to displace the base or zero
voltage line so completely that the whole
of the rectified output rises and falls in an
increasing positive and decreasing positive
direction, with no negative amplitude.
Detection would then be complete " from
the point of view of volume of output, but
the question of quality of output is another
matter. The volume of output at audio
frequency will depend upon the difference
between the voltages above and below the
base or zero voltage line. Different methods
of detection and different. conditions in the
detector circuit produce an output which

may have a different positive/negative
ratio. In some forms of detection in
general use the rectified output may consist
of a wave which falls 75 per cent. below the
base or zero voltage line, and rises 100 per
cent. above it, so that the negative
amplitude is 75 per cent. of the positive-
which means that, broadly speaking, only
25 per cent. of the wave can be used as an
audio -frequency output. If the negative
amplitude were 90 per cent. of the positive,
there would be only 10 per cent. effective
audio eutput, with considerably reduced
volume. After amplification in the L.F.
amplifier there should still be 10 per cent.
of the wave as effective audio,output. The
negative portion of the wave cancels out a
proportion of the positive voltage.-
D'AttcY FORD (Exeter).

- TAP, Ankara
should like to take this oppor-

tunity of thanking you for your very
interesting paper, and I am glad to see
that it has not changed owing to the war.
I am much relieved to see that you have
discontinued to print letters in which the
writers request to swap their QSLs.

I find conditions have been poor lately,
but I should like to report a very interesting
programme given by TAP (Ankara), on
Saturdays, at 21.30 B.S.T. in English.
The station invites English listeners to
send in reports, and to ask any questions
concerning Turkey, its towns or any other
relevant question. The writer is asked to
state the date in his letter on which it is
most suitable for him to listen in to TAP,
and the announcer will give him a call over

- ;

PROBLEM No. 396
AA /TNNING decided that he could improve

1V1 his three -valve battery receiver from
the pant of view of volume and quality:
For this purpose he obtained another L.F.
valve and L.E. transformer, which he included
between his existing detector stage and the
output valve. He experienced very bad- dis-
tortion and thinking that overloading was
responsible he connected a volume control
across the secondary of the transformer
feeding the output Valve. He still experienced
distortion, even at minimum settings of the
control. What was wrong ? Three books will
be' awarded for the first three correct solutions
opened.' Entries should be addressed to The'
Editor, PRACTICAL WIRELESS, George Newnes,
Ltd.,. Tower House, Southampton Street,
Strand, London, W.C.2. Envelopes must
be marked Problem No. 396 and must be
posted to reach this office not later than the
first post on Monday, April 22nd, 1940.

. . I      0.  4.
Solution to Problem No. 395.

'The accumulator Purvis was using was in ,need of
recharging, and when it stood unused over -night it
regained a certain amount of power, which enabled it
to work the set satisfactorily when next switched on
for a short time.

The following three readers successfully solved
Problem No. 394 and books have accordingly been
forwarded to them F. D. Cohen, 130, St. John's
Road, Tunbridge Wells, Kent; R. Alland, 12, Gamble
Lane, Faruley, Leeds ; C. W. Hildersley, 43,
Litchfield Gardens, Willesden Green, N.W.10.

125

the air, and -answer his questions. TAP'S
QRA, " Correspondence Dept.," Radio
Ankara, Ankara, Turkey.-E. G. GRAY
(Abergavenny).

Comradeship !

SIR,-I
feel I ought to write and thank

you for publishing my request for
back numbers in this week's issue.

As a matter of interest and as examples
of the good spirit amongst radio amateurs,
I would like to inform you that as early
as Wednesday evening a local ham left
me a. large pile of back numbers and on
Thursday I received an offer from Wake-
field (all free and post paid), followed by
another caller from two miles away.
Friday brought a card from Wirral -and a
7d. post paid' parcel from Sussex. I
have replied to every one of these.-W. G.
ANDREWS (Liverpool, 14).

Dead Spots
was very interested in Mr. J.

Kidd's (Melton Mowbray) letter, in
the. current issue of your paper. His problem
of not receiving signals from Canada or
South Africa is exactly the same as mine.
Even during the weeks before the " great
Easter electrical storm," when DX con-
ditions were very good, I could not find a
single Canadian or South African station.
I have used two aerials. The first is an
inverted L, 30ft. high and 30ft. long,
running due east and west, the second is an
indoor one, approximately the same height,
25ft. long and running in three directions,
which rather spoils the idea of directional
effect. The receivers have been varied,
too. I have used from a simple one -valve
right up to my Trophy " V,' and get the
same results with all the sets. I wonder
if any other readers have bad similar experi-
ences, and whether Melton Mowbray and
Wallasey are " dead spot " areas for recep-
tion from certain parts of the world.

Anyway, this has made me start experi-
menting with aerials, and I had no idea
how. interesting this branch of my hobby
could be. Most of my knowledge of radio
has come from your valuable paper-carry
on the good work, PRACTICAL WIRELESS !-
ERIC H. WILLIAMS (Wallasey).

Correspondents Wanted
The following readers are desirous of

corresponding with others .on the subjects
mentioned :

D. King, of The Hall, Stalham, Norfolk,
with.c., view to learning the Morse Code.

F. Lamsley, 64, Canning Road; Weald-
stone, Harrow. Wishes to receive corres-
pondence from anyone on short-wave
reception. All letters will be answered.

W. H. Reid, 98, High Street, Easton,
Bristol, 5, wishes to contact anyone in his
district interested in short-wave listening.

R. E.- G. Durham, 25, New Inn Hall
Street, Oxford-with any reader who has
constructed the " Mite Two "-preferably
in his district.

H. G. Vale, 18, Coalway Road, Wolver-
hampton, with a short-wave enthusiast
about 17 years of age. He promises to reply
to all letters.

K. J. Blight, Cromie Street, Murton,
Victoria, Australia, with any S.W.
enthusiast.

L. Woodcock, " Norwood," 110, Aming.
ton Road, Tamworth, Staffs, with a short-
wave enthusiast of about his own age -16.

E. Wilson, 3, Bk. Meal Street, New
Mills, Derbyshire, with a young reader,
.about 15, interested in medium-wave DX.
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The "Fluxite Quins" at work. 1

r----

1
Said 0i," I don't think it's quite fair
To say I'm all up in the air,
For it's easily found
That I'm right down to ground
In Fluxiting my aerial -so there ! "

See that FLUXITE is always by you -in the
house -garage -workshop -wherever speedy sol-
dering is needed. Used for 30 years in govern-
ment works and by leading engineers and manu-
facturers. Of Ironmongers -in tins, 4d., 8d.,
1/4 and 2/8.
Ask to see the FLUXITE SMALL -SPACE SOL-
DERING SET -compact but substantial -
complete with full instructions, 7/8.

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

The FLUXITE GUN is always ready to put
Fluxite on the soldering job instantly. A little
pressure places the right quantity on the rightspot and one charging lasts for ages. Price

1/6, or filled 2'6.
Write for FreeBook on the art of " soft " solder-
ing and ask for Leaflet on CASE -HARDENING
STEEL and TEMPERING TOOLS with FLUXITE
FLUXITE LTD. (Dept. W.P.), DRAGON WORKS.

BERMONDSEY ST.. S.E.1.

FLUXIT
SIMPLIFIES ALL SOLDERING

This uni4ae Handbook
shows the easy way to
secure A.M.I.C.E.,

A . M . I . Neoh.E.,
A.M.I.E.E.,A.M.I.A.E.,

A. M. I. W. E.,
A.M.I.R.E., and similar

... qualifications. WE
GUARANTEE-" NO PASS -

NO FEE." Details are given of
over 150 Diploma Courses in all

branches of Civil, Mech., Elec., Motor,
Acre, Radio and Television Engineering, Draughtsmanship, Trac-
ing, Inspectio'n, Building, Government Employment, etc. Write
for this enlightening Handbook to -day. FREE and post free.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

409 Shakespeare House,
17,18,19 Stratford Place, London, W.1

CALL UP PROBLEMS
SOLVED

Read the special Services
Expert every Friday in

TIT -BITS
Order a copy from your Newsagent 2 D,

To -day.

FREE ADVICE BUREAU 1

1 COUPON t

This coupon is available until April 27th,
I

f 1940. and must accompany all Queries and
i

I Hints. t
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Practical Wireless

BLUEPRINT SERVICE
PRACTICAL WIRELESS No. of

Date of Issue. Blueprint.
CRYSTAL SETS

Blueprints 6d. each.
1937 Crystal Receiver .. - PW71
The " Junior " Crystal Set .. 27.8.38 PW94

STRAIGHT SETS. Battery Operated.
One -valve : Blueprints, 1s. each.
All -Wave Unipen (Pentode) .. - PW31A
Beginners' One-valver .. 19.2.38 PW85
The " Pyramid " Oue-valuer (HF

Pen) .. 27.8.38 PW93
Two -valve : Blueprint, 1s.
The Signet Two (D & LF) .. 24.9.38 PW7G

Three -valve : Blueprints, 1s. each
Selectone Battery Three (Di 2 LF

(Trans)) .. . ,
Sixty Shilling Three (, 2 LF

(RC & Trans)) ..
Leader Three (SO, D, Pow) ..
Summit Three (HF Pen, D, Pen)
All Pentode Three (HF Pen, Lt

(Pen), Pen) .. .. 29.5.37
Hall -Mark Three (SG, D, Pow)
Hall -Mark Cadet (D, LF, Pen (RC)) 16.3.35
F. J. Camm's Silver Souvenir (HF

Pen, D (Pen), Pen) (All -Wave
Three) ..  - , 

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

1036 Sonotone Three -Four (HF
Pen, HE Pen, Westector, Pen)

Battery All -Wave Three (D, 2 LF
(RC))) . -

The Monitor (HF Pen, D, Pen) ..
The Tutor Three (HF Pen D, Pen)
The Centaur Three (SG, D, P)
F. J. Camm's Record All -Wave

Three (HF Pen, D, Pen) ..
The " Colt " All -Wave Three (1),

2 LF (RC & Trans))
The " Rapide" Straight 3 (D,

2 LF (RC & Trans)) ..
F. J. Camm's Oracle All -Wave

Three (HI', Det., Pen)
1938 " Triband " All -Wave Three

(HF Pen, D, Pen) ..
F. J. Camm's " Sprite" Three

(HF Pen, D, Tel)
The " Hurricane " All -Wave Three

((SG, D, Pen), Pen)
F. J. Camm's " Push -Button "

Three (HF Pen, D (Pen), Tet)
Four -valve : Blueprints, 1s. each.
Sonotone Four (SG, D, LF, P)
Fury Four (2 SG, D, Pen)..
-Beta Universal Four (SG, D,

CI. B)
Nucleon Class 13 Four (SG, D

(SG), LF, Cl. B)
Fury Four Super (SO, SO, I), Pen)
Battery Hall -Mark 4 (HF Pen,

D, Push -Pull)
F. J. Camin's " Limit " All -Wave

Four (HF Pen, D, IF, P)
" Acme " All -Wave 4 (HF Pen, D

(Pen), LF, Cl. B)
The " Admiral " Four (1fF Pen,

HF Pon, D, Peu (RC)) ..

'Mains Operated
Two -valve : Blueprints, 1s. each.
A.C. Twin (D (Pen), Pen) .

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

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

Pen, DDT, Pen)
D.C. Ace (SG, D, Pen) ..
A.C. Three (SG, D, Pen) ..
A.C. Leader (HI' Pen, D, Pow) ..
-D.C. Premier (HF Pen, D, Pen)..
Unique (HF Pen, D (Pen), Pen)..
Armada Mains Three (HF Pen, D,

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

Souvenir Three (HF Pen, D, Pen)
All -Wave " A.C. Three (D, 2
LF (RO))..

A.C. 1036 Sonotone (HF,,Pen, HF
Pen, Westector, Pen)..

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

Four -Valve : Blueprints, Is. each.
A.C. Fury Four (SG, SG, D, Pen)..
A.C. Fury Four Super (SO, SO, D,

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

Push -Pull)
Universal Hall -Mark (HF Pen, D,

Push -Pull) '

13.4.35

PW10

PW34A
PW35
PW37

These Blueprints are drawn full size.
Copies of appropriate issues containing descrip-

tions of these sets can in some cases be supplied at
the following prices which are additional to the cost of
the Blueprint. A clash before the Blueprint Number
indicates that the issue is out of print.

Issues of Practical Wireless... 4d. Post PaidAmateur Wireless ... ... 4d.Wireless Magazine ... 1/3The index letters which precede the Illueprint
Number indicate the periodical in which the des-
cription appears : Thus P.W. refers to PRACTICAL
WIRELESS. A.W. to Amateur Wireless, W .M. to
Wireless Magazine.

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

SUPERH ETS.
Battery Sets : Blueprints, 1s. each.
£5 Superhet (Three -Valve) .
F. J. Camm's 2 -valve Superhet..

PW39 Mains Sets : Blueprints, 1s. each.
PW41 A.0 £5 Superhet (Three -valve) ..
PW48 D.C.. £5 Superhet (Three -valve) ..

Universal £5 Superhet (Three -
valve) '.,. .. .,. .. -

PW49 F. J. Camm's A.C. Superhet 4 .. 31.7.37 PW59
F. J. Camm's Universal £4 Super-

PW51 het 4 , . ..  -" Qualitone " Universal Four .. 16.1.37 PW73

Four -valve : Double -sided Blueprint, 1s. 6d.

5.6.37 PW40
PW52

PW53

PW55
PW61

21.3.36 PW 62
14.8.37 PW64

31.10.36

18.2.39

4.12.37

28.8.37

22.1.38

26.3.38

30.4.38

3.9.38

PW69

PW72

PW82

PW78

PW84

PW87

PW89

PW92

1.5.37 PW4
8.6.39 PWI1

- PW 17

PW34B- PW340

- PW46

26.9.36 PW67

12.2.38 PW83

3.0.38 PW90

7.1.30

PW18
PW31

PW19

PW23:
PW25
PW29

PW350
PW35B
PW36A

PW38

PW50

PW54

PW56

PW70

PW20

PW34D

PW45

PW47

PW43
PW42

PW4I

PW60

Push Button 4, Battery Model
09 10 38 PW95Push Button 4, A.C. Mains Model }- -

SHORT-WAVE SETS. Battery Operated.
One -valve : Blueprint, 1s.
Simple S.W. One-valver .. 23.12.39 PW88
Two -valve : Blueprints, 1s. each.
Midget Short-wave Two (D, Pen) - PW38A
The " Fleet " Short-wave Two

(D (HF Pen), Pen) . 27.8.38 PW91
Three -valve : Blueprints, 1s. each.
Experimenter'e Short-wave Three

(SG, D, Pow) ..
The Prefect 3 (D, 2 LF (RC and

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

(Hr Pen,,D (Pen), Pen) .. 1.10.38

PW30A

PW03

PW68

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

Portable (j -IF Pen, D, Pen) - PW65
Parvo Flyweight Midget Portable

(SG, D, Pen) .. 3.6.39 PW77

Four -valve : Blueprint, 1s.
" Imp " Portable 4 (D, LF, LF

(Pen)) - MSG

MISCELLANEOUS
Blueprint, 1s.
S.W. Converter -Adapter (1 valve) --z. PW48.1

AMATEUR WIRELESS AND WIRELESS MAGAZINE
CRYSTAL SETS.

Blueprints, 6d. each.
Four -station Crystal Set.. 23.7.38 AW427
1934 Crystal Set .. .. AW414
150 -mile Crystal Set .. - AW450

STRAIGHT SETS. Battery Operated.
One -valve : Blueprint, 1s.
B.B.C. Special One-valver .. - AW387
Two -valve : Blueprints, 1s. each.
Melody Ranger Two (I), Trans).. - AW388
Full -volume Two (SG (let, Pen).. - AW392
Lucerne Minor (B, Pen).. .. - AW426
A Modern Two-valver .. .. - WM409

Three -valve.: Blueprints,. 1s. each.
£5 5s. S.G.3 (SG, D, Trans) .. - AW412
Lucerne Ranger (SG, D, Trans).. - AW422
£5 5s. Three; De Luxe Version

(SG, D, Trans) .. .. .. 19.5.34 AW435
Lucerne Straight Three (D, RC,

Trans) .. .. .. .. - AW437
Transportable Three (SG, D, Pen) - WM271
Simple -Tim Three (SG, D, Pen) June '33 W31327
Economy-Pentede Three (SG, D,

Pen) .. .. .. .. Oct. '33 WM337
" W.31." 1034 Standard Three

(SG, D, Pen) - - -£3 3s. Three (SG, D. Trans) . . Mar. '34 WM354
1935 £6 6s. Battery Three (SG,

D, Pen) .. .. .. .. - WM371
PTP Three (Pen, I), Pen) - W31.389
Certainty Three (SO, D, Pen) .. - WM393
Minitube Three (SG, D, Trans) .. Oct. '35 WM396
All -Wave Winning Three (8 G, D,

Pen) .. .. .. .. - W31403

WM351
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In reply
(-4) Te(tiur letter

Eliminator Output
" I have an eliminator which should give

a maximum of 120-150 volts, but I only get
60 volts. Can you tell me what is wrong,
and, if possible, suggest a remedy ? "-J. S.
(Plaistow).

THIS is a very common query and we
presume that you are a new reader,

or you would have seen the comments
-which have been repeatedly made in

regard to this matter. In the majority of
eases such a query is the result of a test
being made with an unsuitable type of
voltmeter. The output of an eliminator
is what might be termed " floating," that is
to say, the current and voltage are closely
related, and an increase in current results
in a decrease in voltage. A cheap type of
meter will take a high current and give a
low voltage reading, especially if there are
" Detector " and " S.G." tappings which
are intended only to supply 2 or 3 mA
at the most. Your meter may take 20 mA
or even more. Therefore, to measure the
output from an eliminator accurately you
need a high -resistance voltmeter, or alterna-
tively should take the voltage readings
with that type of meter when the receiver
is being operated. If, however, the rectifier
has been damaged this would account for
a reduced output and a replacement of the
rectifier is then necessary.

Electrolytic Block Condenser -
" I wish to obtain a 6 plus 6 plus 1 mfd.

cardboard container 230 -volt electrolytic con-
denser. I require this to repair an A.C. mains
receiver and I w(s wondering if you could
advise me where I could obtain one which
would serve the purpose."-W. E. M.
(Whitehaven).

YOU have indicated the type as being
6 plus 6 plus 1 mfd. and we would

point out that the sign between values in
block units usually indicates the polarity of
the common lead. Thus 6 plus 6 plus 1
would mean that there are three condensers
with a common positive leadto each. There
are few receivers which would employ such
a block unit and we think you require a
6-6--i block which is three condensers
with a common negative lead. This would
be more usual and in the Dubilier range is a
block of this type, No. 319, working voltage
220 volts. The pre-war price was 5s.

Cabinet and Aerial
" Could you tell me where to get a metal

cabinet ? Also with a doublet aerial for re-
ception, where do the two lead-in wires go to ?
Are they connected to a transformer, or are
they twisted together and plugged into the
one aerial terminal on the set ? If the former,
what transformer is necessary ? "-T. W.
(S. W.1).,

Wmetal cabinet, or to Peto-Scott.
RITE to E Paroussi regarding the

With regard to < the. doublet lead-in the
usual arrangement is to connect the two
leads to the primary of an aerial trans-
former. This is the standard type of aerial
coil, such as the 4 -pin or 6 -pin plug-in
variety, and if your receiver incorporates
this type of aerial circuit you can insert the

I

I

two leads into the aerial and earth sockets.
Better results are obtained, however, if you
disconnect the primary winding of the
aerial coil from the earth line, and then
connect an earth to the receiver, with the
lead-in wires taken to the aerial terminal
and the now free end of the primary winding.

Long -wave Stations
" I should be glad if you could let me have

the wavelengths of Tiflis, Minsk, Kiev,
Leningrad - and Kaunas stations on the
long waves." -9. H. (Aston, Birmingham).

THE wavelengths of the stations in
question are as follows : Kaunas,

1,961 metres, 153 kc/s ; Minsk, 1,442
metres, 208 kegs ; Kiev, 1,210 metres,
248 ke!s ; Leningrad, 1,107 metres, 271 kc,S;
and Tiflis, 1,060 metres, 283 keis.

r' - RULES
We wish to draw the reader's attention to the
fact that the Queries Service is intended only

I for the solution of problems or difficulties
arising from the construction of receivers

! described In our pages, from articles appearing
j in our pages, or on general wireless matters.

We regret that we cannot, for obvious reasons-
(1) Supply circuit diagrams of complete

multi -valve receivers.
(2) Suggest alterations or modifications of

receivers described in our contem-
. poraries.

(3) Suggest alterations or modifications to
commercial receivers.

.1 (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
1. the name and address of the sender.

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

I Send your queries to the Editor, PRACTICAL WIRELESS,
George Newnez, Ltd., Tower Rouse, Southampton Street,
Strand, London, W.C.2. The Coupon must be enelosed

with every query. j
Superhet Tone

" I have a commercial receiver, rather
old, which is of the superhet type. I find now,
on experimenting, that I can improve the
tone and make it much more natural by
slightly putting the pointer off the tune point.
When it is loudest, however, the tone is
rather deep. I have been told that I am
getting bad quality by off -tuning, but it
seems to me to be better. Can you answer
this point for me ? "-J. R. C. (_Berth).

WHEN a superhet is properly tuned,
provided that all circuits arc correctly

aligned, the tone should he properly
balanced, that is, all side bands should be
equally reproduced. When off -tune, how-
ever, there will be some side -band cutting,
and this normally results in distortion.
Incidentally, this is the reason for the
introduction of the visual tuning indicator
which permits the user to see when the set is
dead on tune and thus reproduction is
properly balanced. If, in your case, the
tone is too deep, the effect of modifying
the tuning is to introduce a form of distor-
tion which probably approaches a whistle
and this apparent raising of the tone is
apparently more pleasant to your ear than
the earropt reproduction gives lit ths

set in question. As it is an old receiver the
reproduction may not be so brilliant as that
obtained in modern sets.

Variable Resistance
" I have a volume control in my set

which is apparently giving trouble. It Is
very erratic in action and before buying
a new one I should like to try to mend It.
I have taken off the cover and there appears
to be a disc of metal Inside over which the
arm moves. It does not appear possible to
me for a disc to vary the resistance, and .1
wonder if something has worn off or become
lost and should like your opinion on this
matter before taking it any further to
pieces." ---L. E. R. ( Watford).

THERE is a type of variable resistance in
which the variation is effeeted by

what is known as a " awash -plate." This is a
springy disc which, as the arm is rotated, is
pressed into contact with either a chemical
element or a wire-wouna element. If
the springiness has gone out of the plate
then it would fail to act roperly, but it is
more likely that some grease or oil has
got into the component and is preventing
good contact between the plate and the
element. In some cases a chelqical clement
can become worn. but there is very little
wear with a good swath -plate movement
and we therefore suggest that you disc.
mantle the component and clean away any
dirt or grease which you find on the plate.

Reaction Efficiency
" I am making a small short-wave set

and am interested in several designs which
you have publisheti. I am not quite clear
regarding the difference between the. so-
called electron -coupled arrangement and
the ordinary reaction circuit, and should be
glad if you could explain this and advise
me which to adopt. I shall use about
three valves and am keen on some really
effective long-distance logs on short and
medium waves."-J. E. H. (Matlock).

p
WITH a simple set, as we have before

out, the reaction circuit is
of the utmost. importance and the noun
efficiency of the set is dependent- upon this
part of the circuit. You therefore need a
very carefully chosen arrangement which
can be handled easily and will produce
its maximum effect. We therefore advise
the electron -coupled circuit, with potentie.
meter control for the screen voltage of a
good H.F. pentode. Pay careful attention
to the layout and use good quality parts,
and you will find that the arrangement
will give you all you desire.

REPLIES IN BRIEF
The following repliee to queries Oft' 9i -'c in

abbreviated form either because af non -carnal tante
with out rules, or beet:slum the point raised is not of
general interest.

A 1400411041411100.11143011111.1411.01111111.4111111441MO.MtailM0411100.6

J. A. B. (W.2). The value depend.. upon the bias
voltage rewired, and on the type of A a lv e , i.e., short -
base or

A. T. (Todmorden). The details will all be found
In our Encyclopatdia.

A. D. B. (Coventry). We regret that we do not
now have details of the valves in question. They do
not i-ippcar in current lists.

A. T. H. (Margate). We cannot give &Nit* In the
of lull data concerning the amplifier and

COIII ii.ttS.
S. A. W. (S.E.15). The transformers are not suit-

aido. Vt,ii need a special transformer with a low.
resi,tan, ,,,ondary.

W. C. k Warrington). Premier Radio can ,apply
the meter.

C. W. B. Ashbourne). You should connunulcato
with the of your receiver.

The coupon on page 126
must be attached to every query.
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Classified Advertisements
;-

ADVERTISEMENTS are accepted for these columns
at the rate of 2d. per word (minimum charge 2/ -
each paragraph). Series discounts of 5 per cent. for 13,

. 10 per cent. for 26 and 15 per cent. for 52 insertions
are allowed. All advertisements must be prepaid.
EACH paragraph will commence with the first 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, Southampton Street, London, W.C.2.

CABINETS

A CABINET for Every Radio Purpose. Surplus
Cabinets from noted makers under cost of manu-
facture. Radiogram Cabinets from 30/-. Undrilled
table, console and loudspeaker cabinets from 4/6.
Inspection invited.
H. L. SMITH AND CO., LTD., 289, Edgware Road,
W.2. Tel: Pad. 5891.

FOR SALE

SALE.-S.T.600 with speaker. 150 volt Milnes unit,
Offers.-Haines, Chute, Andover, Hants.

LITERATURE

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

LOUDSPEAKER REPAIRS

LOUDSPEAKER repairs, British, American, -any
make. 24 -hour service, moderate 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 invited. Guaranteed
satisfaction. Prompt service.
L.S. Repair Service, 5, Balham Grove, London, S.W.12.
Battersea 1321.

MISCELLANEOUS

S.W.Ls., Q.S.Ls., any design, samples free.East, 44,
Devon Ave., Twickenham.

BE TALLER ! !-Inches put 'you miles ahead!!
Increased my height to Oft. 31 ins. Details 6d. stamp.
-Malcolm. Ross, Height - Specialist, BM/HYTE,
London, W.C.1.

MORSE EQUIPMENT

FULL range of Transmitting Keys, Practice Sets,
Oscillators, Recorders and Other Radio Telegraph
Apparatus, designed and manufactured by T. R.
McElroy, World's Champion Telegraphist. Sole dis-
tributors: Webb's Radio, 14, Soho Street, London,
W.1. 'Phone: Gerrard 2089.

MORSE TRAINING

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

MORSE easily learnt by gramophone records by
ex -Service Instructor. Speeds from 2 words per
minute. Also private tuitton in London.-Masters,
Pound Hill, Crawley, Sussex.

NEW CHASSIS.

ARMSTRONG CO.. recommending the following
economically priced Radio Chassis for good quality
reproduction.
ARMSTRONG Model AW38.-8-valve All -wave
Radio -gram chassis, incorporating the latest circuit,
including 6 watts push-pull output. Price £8/8/0 +
5% war increase.
Armstrong Co. have many other models of equal
interest, please write for catalogue.
Armstrong Manufacturing Co., Warltors Rd., Holloway,
London, N.5.

NEW LOUDSPEAKERS

3,000 Speakers, P.M. and energised 4in. to 14in,, in-
cluding several Epoch 18in.-Sinclair Speakers,
Pulteney Terrace, Copenhagen Street, LOndon, N.1.

Club. Reports should not exceed 200 words in length
aced should be received First Post each Monday
morning for publication in the following week's issue.

ASHTON-UNDER-LYNE AND DISTRICT AMATEUR
RADIO SOCIETY

Headquarters : 17a, Oldham Road, Ashton-under-
Lyne.

Hon. Sec. : K. Gooding (G3PM), 7, Broadbent Avenue,
Smallshaw, Ashton-under-Lyne.

Meetings : Wednesdays, 8 p.m, and Sundays, 2.30 p.m.
THERE was quite a good rally of members and

friends at a recent meeting when the R.S.G.B.
National Field Day Film was shown. The arrange-
ments for the projection were ably carried Qut by a real
old-timer in Mr. Leslie Gordon (ex G6ZY) who now
devotes his spare time to photography. Later in the
evening Mr. Gordon gave an entertaining impromptu
talk when he compared the modern amateur equip-
ment with that of 20 years ago. Appropriate " eine '
music was provided by an audio -amplifier and records
loaned by Mr. C. Noke (GODV).

At the same meeting Mr. J. Partington (G5PX), the
President, outlined the society's future programme
which includes the construction of a Steel -wire Audio
Recorder.

In view of the fact that most of the members are
now building superhet receivers, Messrs. W. P. Green
(Chairman) and J. Cropper (G3BY-Treasurer), have
arranged to collaborate in a series of lectures dealing
with superhet principles and design.

SLOUGH _AND. DISTRICT SHORT-WAVE CLUB
Headquarters : Toe H Headquarters, High Street,

Slough (above Messrs. Lilley and Skinner's Shop).
Hon. Sec.: K. A. Sly, 16, Btickland Avenue, Slough. -
Meetings : Alternate ThUrsdays at 7.30 p.m.
THE last meeting was held at the club's new head-

quarters at the address given above:
The meeting opened with a discussion of short,

Wave: conditions, particularly the recent sun -spot
activity and its effects upon receptiOn. Mr. Hine,
research group organiser. presented a selection of very
interesting graphs which he had drawn to show flee
signal strengths and fading times on WGEA and
WGEO for the same time G.M.T. each evening for
several months past. The co -relation shown between
the Curves was examined by all the members and
they remarked upon the similarity between readings
taken on signal strength and fading. Mr. K. Sly also
showed some highly interesting graphs on the same two
stations and these compared very favourably with
those of Mr. Hine.

Mr. Baldwin (2BWV) demonstrated the new super -
het which he haS just built and many stations were
received at good volume; members suggested altera-
tions and improvements for which - Mr. BaldWin
thanked them.

Morse practice was then held with Mr. J. Gilbert
(2DDG) at the key. Mr. Gilbert is one of the many
members with the Forces and received a particular
welcome since he was the founder of the club. 

The more members we can obtain the greater shall
we be able to enlarge the scope of our meetings.
Members of His Majesty's Forces will be welcome at all
times, and will  be enrolled as honorary members.
The subscription is 2s. 6d. annually and 3d. per meeting.
to cover the cost of hire of room.

ROBERT BLAIR RADIO SOCIETY
Headquarters : L.C.C. Evening Institute, Blundell

Street, Islington, N.7.
Hon. Sec. : W. Jennings, 82, Craven Park Road,

London, N.15.
THE above society met again on April 4th, and a

z series of interesting lectures on the Outline of
Wireless has been planned by Mr. E. W. A. de Kretser,
our technical instructor. An .up-to-date test bench
which includes a cathode-ray oscillograph is available
for the full use of its members.

A morse code section, which proved very successful
last term, will also lie carried on, and beginners are
especially welcome.

All inquiries should be addressed to Mr. H.'Shelton,
5, Gordon House, King's Cross, N.1.

ROMFORD AND DISTRICT AMATEUR RADIO
SOCIETY

Hon. Assist. Sec.: H. G. Holt, M.P.S., 5, Butts Green
Road, Hornchurch.
THE Romford and District Radio Society resumed

Tuesday evening meetings as before at the Red
Triangle Club, on April 2nd, 1940, at 7,45 p.m.

This was the annual general meeting and all the
retiring members were re-elected unanimously.

New members are welcome and any inquiries should
be addressed to Mr. H. G. Holt, 2DXI, at the above
address, who as assistant secretary for the duration
will give any help that may be required.

April 20th, 1940

PUBLIC APPOINTMENTS

"AIR MINISTRY.
AERONAUTICAL INSPECT ION DIRECTORATE.
Vacancies exist for unestablished appointments as
Examiners in the General Engineering, W/T and
Instrument Branches.
QUALIFICATIONS.
All candidates must have good general education, be
able to read drawings, understand specifications, use
micrometers and other measuring instruments.
(a) Applicants for the General Engineering Branch
must have had practical experience in an engineering
works. An elementary knowledge of materials testing
is desirable.
(b) Applicants for the Instrument Branch must have
knowledge of physics and training in light engineering
or instrument making. Candidates with knowledge of
optical instruments are also required.
(c) Applicants for the W/T Branch must have practical
knowledge- of W/T and electrical equipment with
technical training in radio communication equal
to City and Guilds final examination standard.
ACCEPTED candidates will undergo a period of
training in inspection:as applied to the above subjects,
not exceeding three calendar months, and will be
paid £3 10s, Od. weekly during, training. Subsistence
allowance of £1 5s. Od. weekly during training is
payable to married men normally residing outside
the training area. On successful completion of training,
candidates will be appointed.as Examiners at a salary
of £246, if 25 years of age or over, with a corresponding
reduction of £12 per annum for each year under 25 on
joining (payable monthly in arrear) if service is satis-
factory, and must be prepared to serve in any part
of the United Kingdom.
NORMAL age limits 23 to 60.
CANDIDATES should indicate on their applications
for which vacancy they wish to be considered-a,bore.
APPLICATIONS must be made on Form 786, copies of
which can be obtained - on application, by postcard
only, to:. The Inspector -in -Charge, A.T.D. Training
School (I.C.S./REC. 53), Brandon Steep, Bristol, 1.

RADIO MAP AND GLOBE

WEBB'S Radio Map of the World enables you to
locate any station heard. Size 40" by 30" 2 colour heavy
Art Paper, 4/6. Limited supply on Linen, 10/li.
WEBB'S Radio Globe-superb 12" full -colour
model. Radio prefixes, zones, etc. Heavy oxydised
mount.. Post Paid, 27/6.-Webb's Radio, 14, Soho
Street, London, W.1: 'Phone : Gerrard 2089.

RECEIVERS AND COMPONENTS

COULPHONE Radio, Orimshaw Lane, Ormskirk. 1940
Collaro A.C. Gramophone Motors 12" turntablp, 27/6.
Radiogram units, 45/-. American Valves, all types, 4/6.
Octal, 5/6. Record F.W. Rectifiers, 5/6. Stamp for list.

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

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

BANKRUPT Bargains. Brand new 1939/40 models,
makers' sealed cartons, with guarantees, at less
40% belchw listed prices ; also Midgets, portables,
car radio. Send lid. stamp for lists.-Radio Bargains,
Dept. P.W., 261-3, Lichfield Road, Aston, Birming-
ham.

TRANSFORMERS for L.T. Rectifiers for charging
and safety, 12v. lighting, from 12/6.-Thompsons,
176, Greenwich High Road, S.E.10.

SOUTHERN Radio's Bargains.
ALL Guaranteed. Postage Extra.
5/- .Parcel of useful Components, comprising Con-
densers, Resistances, Volume Controls, Wire, Circuits,
etc. Value 25/-. 5/- per parcel.
15/- Service Man's Component Kit. Electrolytic
Condensers, Volume Controls, Resistances, Tubular,
Mica, Paper Condensers, Valve Holders, etc. 120
articles contained in strong carrying case, 9" x 7" x 7",
15/- the Kit.
21/- Small Trader's Parcel of Components. 150
Articles comprising all types Condensers, Valve
Holders, Resistances, Chokes, Coils, Wire, etc. Value
85/-. 21/- the parcel.
5/- 100 Wire -end Resistances, assorted capacities.

and 1 watt, 5/- per 100.
ORMOND Loud -speaker Units, 2/6 ; Crystal Sets,
5/6 ; Westeotors Type W2, 2/6 ; Crystal Detectors,
2/- ; Crystals, 6d. ; Marconi V24 Valves, 9d.
2/- Tool or Instrument Carrying Cases, ex ip ger n
ment Stock ; Wood, 9" x 7" x 7", 2/-. -1*.g*
SOUTHERN Radio, 46, Lisle Street, London, W.C.
Gerrard 6653.
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RECEIVERS AND COMPONENTS

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

COMPLETE KIT of parts to build Lissen III Q Battery
Short-wave receiver. 5-91 metres switched. Brand
new goods boxed, with circuit and instructions.
Listed, e4/151-. Our price, 11/19/11 less valves.
ALL -WAVE super -het. chassis, 5 valve A.C. Latest
Mullard valves:T.11.433., V.P.4.B., T.D.D.4, Pen
A.4, L.W. 4/350v. Ranges: Short-wave, 16-48
metres. Med.-wave, 200-560 metres. Long -wave,
800-2,200 metres. Size of Chassis : 141" long, 7r
deep. Height overall, 81". Controls tuning at side,
volume-on/off at side, wave change. Provision for
pick-up. Complete with valves and -knobs, S4/17/6.
Special speaker. 1,500 ohms field, 10/6 each.
L,F. transformer. Lissen Hi Q. Ratio 3-1.- High
grade, boxed. List 6/-. Our price, 2/3 each.
H.F. choke. Lissen Hi Q. Compact disc type with
feet. Boxed. List, 2/6. Our price, 6d. each.
ULTRA -SHORT and short-wave choke. Lissen Hi Q.
Inductance 100 microhenries. Boxed. List, 2/,
Our price, 1/- each.
ULTRA -SHORT and' -short-wave double -wound low -
resistance choke. Lissen Hi Q. Resistance less than
.05 ohms. Boxed. List; 2/6. Our price, 1/3 each.
LOW -LOSS Ceramic valve -holders. Lissen Hi Q.
Base -hoard and chassis. .5- and 7 -pin., 10d. and 1/ -
each.

MANSBRIDGE type condensers. Lissen Hi Q.
250 D.C. working. Moulded case with feet. .1 mfd.
and 1 mfd., 6d. each.
ROTARY coil unit. Lissen Hi Q. Four -band from
4.8-91 metres, can be selected by a turn of the knob.
With circuit. Boxed. List, 15/6. Our price, 6/11.
LOW -LOSS short-wave variable condensers. Ceramic
insulation. Brass vanes. Lissen Hi Q. Minimum
capacity 5 micro -micro farads. Two types. Boxed,
with knobs. 160 m.nifd. List, 7/6. Our price,
3/6 each. 20 manfd. List, 5/6. Onr price, 2/11 each.
MICA 'condensers, Lissen. New. Boxed. All useful
sizes, OUR selection. 1/3 per dozen.
SPEAKER cabinets, finished black rexine. Circular
face. Metal grille. Size 81" x sr x 41", 4/8 each.
SCREENED 3 -way 'flexible, 4 yards for 1/8.
MEDIUM- and long -wave coRunits, with valve -holders
and sundry resistances, 9d. each. (No circuit.)
MIXED tuhulars,__wire-ends: OUR selection, 2/6
per dozen.
4 -PIN base -board valve -holders. Lissen. 2 for 3d.
4-1 L.F. transformers. Lissen. Boxed. 2/6 each.
CONE speaker unit. Lissen. Complete with reed
and chuck. Roxed. 1/- each.
SPAGHETTI resistances. 'Lissen. Many useful sizes.
OUR selection, 1/3 doz.
4 -PIN valve adapters. Lissen. 6d. each.
PUSH-PULL switches. Lissom 2 -point, 4d. each.
3 -point, 6d. each.
RICE -KELLOGG SENIOR 12" moving -coil speakers,
20 watts. Field 1,000 ohms. 11 ohms speech coil.
Without speech transformer, 32/6 each. With trans-
former tapped 3,000 ohms and 7,000 ohms, 35/- each.
GRAMPIAN 10" 10 -watt, 2,500 ohms energised
speakers. Heavy east frame, 15/- each. With heavy-
duty pentode speech transformer, 17/6 each.
HEAVY-DUTY speech transformers. Pentode match-
ing, 2/11 each.
2 -GANG straight condensers. Plessey. 1/6 each,
Ditto, 3 -gang, 2/- each.
ROLA P.M. speakers. Latest type 71" cone with
pentode transformer. Boxed, 14/6 each.
CLOCK -FACED dials. 5" x 3r. With printed 3 -wave
scale. Ox -copper escutcheons and glass, 3/6 each.
Ditto, less escutcheon, 2/6 each.
HORIZONTAL dials, with plain scale. 71" x and
pointer, 1/- each.
FILAMENT transforniers, 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 transformers, G.E.C. American windings,
350-0-350v 65 rn.a., 5v. 2 amps., 6.3v. 2.5 amps.
Suitable for replacements in G.E.C.. models, 5/6 each.
MAINS transformers. Wearite. Type It.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.,
4v. 4 amps., 12/6 each. Type R.0.3, 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 m.a., 4v.; 2 amps., 4v.
2 amps., 4v. 2.5 amps., 4v. 5.6 amps., 21/- each.
All the above centre -tapped windings. Type 110.5,
100 -watt auto transformer, 100-110v., 200-250v.,
reversible, 12/6 cash. Typo R.C.B 350.0-350v. 80
m.a., 5v. 2 amps., 6.3v, 5 amps., 6/11 each. All trans-
formers 200-250v. tapped primaries.

Continued in column 3.)

PREMIER RADIO
MORSE ;PRACTICE KEYS. -Brass movement on
Bakelite base, 3/3. General purpose Morse keys,
smooth action, heavy emit arts, 5'10.
HEAVY DUTY TX KEYS. -Tungsten contacts,
heavy cast base With brass movement, 101-.
BUZZERS, high-pitched, in Bakelite Base, 1:9.

Special Offer of Record Auto -Changer Units for
A.G. Mains by fatuous manufiteturer. Play 8
records. latest type Magnetic Pick-up, . tt I °-
stop. Start and Rejector. Limited number only
at 5419 6, Carriage Paid.

PREMIER SHORT-WAVE KITS
for OVERSEAS NEWS

Incorporating the Premier 5W, (oil. 11-86
Metres without coil changing. Feeds hit is complete
with all component`;, diaerents, and 2 -volt valves.
3 -Band S.W. 1 -Valve Kit, 14;9. 3 -Band S.W. 2 -
Valve Kit, 22 6.

DE LUXE S.W. KITS
Complete to the last detail, including all Valves
and coils, wiring diagrams and lucid instructions
for 1,110,1111e and working. Each Kit is supplied
with a steal Chassis and Panel and uses plug-in
Coils to tune Rom 13 to 170 metres.
1 Valve Short -Wave Receiver or Adaptor Kit 20/-
1 Valve Short -Wave Superhet Converter Kit 23/-
1 Valve Short -Wave A.C. Superhet Converter

Kit
2 Valve Short -Wave Receiver Kit 29,'-
3 Valve Short -Wave Screen Grid and Pentode

Kit
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."H.P., A.G., V.H.P. all 5,3 Erin.
A.C. H.P., A.C. V.H.P. 7 -pint, 7/6 ; A.C.1sens-
I.H., 7.6 ; A.C. P.X.4, 7 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, 7/6 earls. Full and Half -Wave Rectifiers,
6/6 each.
TRIAD HIGH-GRADE U.S.A. VALVES, ail types
in stock. Standard tubes, 5/6 each. Octal Base
tubes., 6/6 each.
HUGE PURCHASE OF U.S.A. MAINS TRANS-
FORMERS at Pre -War Prices. 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 atop., tele,
7/6 each. Input 230 v. A.C. Output 325-325 v.,
75 met., 5 v. 2 amps., 6.3 v. 2-3 amp,. C.I., 6 6
each. Input 100-250 v., 300-300 v. 'Si m.a. 4 v.
5 a. C.T.,:4 v., 1 a., 0:11.
PREMIER BATTERY CHARGERS for A.C.
Mains. Westinghouse Rectification complete and
ready for use. To charge 2 volts at I amp., 11/9;
6 volts at I amp., 19 -

'

6 volts at 1 amp., 22/8 ;
12 volts at 1 amp., 246; 6 volts at 2 amps., 37/6.
Class B Kits, comprising Driver Transformer,
Class B Valve and Holder. Complete with theta,
11/6.
Premier Pick-up Heads. Will fit any tone-arm, 5/3.
ANOTHER SPECIAL QFFER. Piezo Xtal Pick-ups.
With arm. Famous make. Output 1.7 v.
Response 40-8,000 cycles, 35/-.
MOVING COIL SPEAKERS. All complete with
Output Transformer. Rola 6in. P.M.'s, 12/6 ;
Sin. P.M.'s, 16/6 ; 10in. P.M.'s, 22/6 : 012 P.M.'s,
66/-. Energised Models. Plessey, Sin., 2,500 or
7,500 ohm field, 76 ; 750 ohm field, 7/6 ; C12
Energised, 59/6.
PREMIER Short -Wave Condensers all -brass
construction, with Trolitul Insulation. 15 mnif.,
1/9; 25 mrnf., 1,10 ; 40 mmf., 2/-; 100 mint..
2/3 ; 160 mmf., 2,7 ; 250 nunf., 2/11.
PREMIER SHORT-WAVE COILS, 4- and 6 -pin
types, 13-26, 22-17, 41-49, 78-170 metres, 2/- each,
with circuit. Special set of S.W. Coils, 14-15o
metres, 4/9 set, with circuit. Premier 3-brnt
S.W. coil, 11.25, 19-43, 38-80 metres. Suitable
any type circuit, 2/11.
Coil Formers, 4- and 6 -pin, plain or threaded,
1/2 each.
UTILITY Micro Cursor Dials. Direct and -100: 1
Ratios, 4/3.
LIMN Dual Range Screened Coils, medium and
ong waves, 2/9 each.
Orders .5/- and over sent Post Free. Under S, -
>lease add Cd. postage.

YOU MUST HAVE A
PREMIER 1940 CATALOGUE

111 PAGES - - - PRICE 6d.
GET YOUR COPY TO -DAY!

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

PREMISES, 169, FLEET STREET, E.C.4.
Cenbai 2533

or 50, High Street, Clapham ,S.W.4. 3.1aeoulity 2151

RECEIVERS AND COMPONENTS

(Continued from column I.)
CHASSIS mounting valve -holders, American
and 7 -phi. 4d. each. Octets, 6d. each, Linea's, 109.
each. 7 -pin English type, 3d. each.
1 WATT resistances, Polar N.S.F. 4d. each, 3/0 dozen.
All sizes up to 2 meg.
WEARITE 110 k/c I.F. transformers, 1/- each,
VOLUME controls. American c:r.s., finest. made,
divided spindles. Length 2r. With switch, 2,000,
5,000, 10,000, 25,000, 100,000, 250,000, 500,0(8), and
1 meg., 2/6 each. Wire wound, 5 watt (less switch),
2,000, 5,000, 10,000, 20,000, and 25,000 ohms, 2/ -
each.
24 MFD. can type, eleetrolytIcs, 450v. working, 1/ -
each.
B.I. wire -end type bias eleetrolytics. 50 mfd 12v.,
1/6 each; 50 mfd., 50ss, 2/- each.
TUBULAR wire -end non -inductive -paper condensers.
All sizes up to 0.1, 5d. each, 4/9 dozen:
ENERGISED speakers, Plessey 6" cone, 1,500 ohms
field, 5/11 each.
BATTERY output pentode valves. Well-known make,
3/11 each.
BATTERY double diode triode. Well-known make.
3/6 each. .

RAYTHEON first -grade valves. Largest stockists,
all types in stocks Including glass series, glass octal
series, metal series, bantam series single -ended serlee,
and resistance tubes, all at most competitive prices;
send for valve lists. All orders mist Include sufficient
postage to cover. Hours of business: 9 a.m.-6 p.m.
weekdays. Saturday, 9 a.m.-1 p.m. Please write
your address In Hoek letters.
RADIO CLEARANCE, LTD., 63, High Holborn, London,

W.C.1. TELEPHONE : HOLborn 4631.

B.I. 4 mfd. Resin Oil -filled Condensers, 450v. working,
2/3 each ; .1 lit id,, .25 Mid. 1,000v. workher, 2/3 each.
NEW 1/16 h.p. Induction Motors. 220 A.C.. 1,430 Revs.,
Ball Bearings, 251-; Townsend Buzzers. ILE. Buzzers,
45v. to 10v., 3/6; COSSOT Valves, 21.0 imp 210
Detector, 2/3; Microphone Carl -on Inserts, 1/8,
Microphone 80-1 Transformers 1/O. Ta lied Resistance
550 ohms 2/9. 350 ohms 2'2.
London Central Radio 2; 1,7-6
Gerrard 2969.

TECHNICAL PUBLICATIONS

R.B.G.B. AMATEUR RADIO HANDBOOK, 300
pages, 3s., by posts -10. Ashridge Gardens. London,
N,13.

SHORT-WAVE EQUIPMENT

" H.A.C." one -valve Short-wave Receiver, famous
for over 5 years, now available in kit form ; complete
kit of precision components, accessories, full instruc-
tions, 12/6, post 6d., no soldering necessary ; descrip-
tive folder free on request. -A. L. Bacchue, 100,
Hartington Road; S.W.8.

BULGIN AC/DC S.W. Converter, 10 to '210 metres
Complete valves £3 10 0 ; bargaln,-Coates, 5, Park
Terrace, Whitby, Yorkshire.

TUITION

PRACTICAL Postal Courre. radio television, test
equipment design, trade -test coarinog for U.A.F.
posts, 1.P.R.E. and I.W.T. exams.; booklet free. -
Secretary, 1.P.R.11., 3, Shirley Road, London, W.4.

ADVERTISE .

Turn those surplus compo-
nents into cash ! The classified
columns of " Practical Wire-
less " arc scanned by most of
our readers. Here you will
find a ready market for your
surplus components. Special
rate of Id. per word (minimum

II-).

Send your advertisement Isi11 P.O. to :-
Advertisement Manager, " Practical
Wireless," Tower House, Southampton

Street, London, W.C.2.



Just back from a wide

tour of the United

States, this ex -Cabinet

Minister writes an
important series for

WAR WEEKLY.

What Will America Do ?
The Rt. Hon. A. Duff Cooper has been in America since the outbreak of hostilities,
testing public and political opinion on the war of the European democracies against
Nazi domination. What does the average American believe about the war ? Does
he think America can stay out of it ? What is the strength of the .isolationists ?
Mr. Duff Cooper saw Mr. Roosevelt at Washington and also Mr. Cordell Hull,
Secretary of State. This is a vital series that no one can afford to miss at this critical
juncture, and you can read it only in WAR WEEKLY. Get the issue out now.

THEWA RWEEKLY

THE PAPER THAT EXPLAINS THE WAR. 3D. EVERY FRIDAY.

George Ncwves,

RADIO 2
TRAINING
MANUAL P.W.
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