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0 to your radio dealer and see the
All -Electric " Skyscraper." Get the
FREE CHART, from which you will see
at a glance that Lissen have made easy
for you the building of this All -Electric
Receiver and also made it SAFE. This
is the most powerful, most sensitive,
most modern All -Electric Set ever put

into the hands of the home constructor
-and the FREE CHART contains the

most comprehensive and most detailed building
instructions ever supplied.

To make SUCCESS AND SAFETY CERTAIN unique
features and right up-to-the-minute technical develop-
ments are incorporated in the All -Electric " Skyscraper "
which you could not get even in ;very expensive factory -
built Mains sets. THAT IS WHERE YOU SCORE BY
BUILDING YOURSELF. You get a receiver that will
bring you every receivable programme at full entertain-
ment strength on a line moving coil loudspeaker.

Self-contained Safety Power Unit-Special Universal
Safety Fuse Plug -4 Matched Valves with Variable Mu
Screened Grid H.F. Stage and brilliant Power Pentode
Output -One Dial Tuning with Single Knob Volume and
Reaction Control-Triple Aerial Selectivity Tapping and
alternative Mains Aerial-All-Metal Chassis and Under-
baseplate wiring-beautiful Walnut Cabinet which you
put together yourself, and complete full -power Moving
Coil loudspeaker.

THE FIRST COMPLETELY
SAFE -COMPLETELY PRACTICAL -
ALL -ELECTRIC RECEIVER
FOR THE HOME CONSTRUCTOR

KIT COMPLETE
WITH 4 VALVES

SAFETY j

IMICRAPEll
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ROUND the WORLD of WIRELESS
Roumania's Super Power Station

BLAJ, in Transylvania, where a 1 -kilo-
watt experimental transmitter has

been installed, will possibly prove the
definite site of the super -power station for
which a contract has already been placed
by the Roumanian authorities.  The site,
however, is conditional on the transmitter
being permitted to use the wavelength of
1,870 metres, a channel formerly allocated
to the Bucarest Broadcasting Company.
Should, however, a wavelength of
roughly 1,200 metres be granted, it is
proposed to erect the new plant in the
neighbourhood of Brasov (formerly
Kronstadt). The power of the station
will be 150 kilowatts. The transmitter
now in operation in the capital may be
transferred to Jassy, Galati or Braila.

Vienna,Loud-speakers and Open Windows
THE police authorities at Vienna

have warned all radio enthusiasts
that during the spring and summer
months, heavy fines will be inflicted in
every case where loud -speakers are used
in houses and flats whilst windows
emain open. During the warmer

evenings it is the habit of Austrians to
take their meals on balconies overlook-
ing the streets, and the noise caused
by innumerable loud -speakers and
gramophones has compelled t h e
authorities t o take precautionary
measures.

France's Wireless Bill
THERE is a strong possibility of the

new wireless telephony bill being
passed by the French Chamber of Deputies
and Senate during the present session, as the
Commission of Finance has adopted the
clauses dealing with the taxes to be levied
on wireless receivers and components.
France, during the past six years, has made
several attempts to raise money for the
upkeep of the radio stations in this manner,
but hitherto has not succeeded. It is
even now expected that considerable
opposition will be met before a bill can be
passed which would authorise the State to
monopolise the broadcasting services.

More Czech Stations Advocated
NOTWITHSTANDING the fact that,

excluding the Prague high -power
transmitter, Czechoslovakia possesses four
provincial stations, certain districts of the

country are not adequately covered. A
petition put forward by the Czech Radio
Club for the installation of a further relay
at Pilsen is being considered by the author-
ities. Pilsen, formerly in Bohemia, is the
well-known " Lager " brewing centre.

Italy. Offers Radio Prizes -

IN order to encourage the sale of licences
the E.I.A.R. offers to all listeners a

The Highest European Aerial Mast
RADIO -BUDAPEST, the new super-

power station now under construction
on the Island of Csepel in the Danube, will
possess for its aerial system a mast 320
metres (1,056 feet) in height, or 20 metres
higher than the Eiffel Tower. The actual
weight  of this steel tower will exceed 230
tons. It is hoped to have the station ready
by next autumn.
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reward of 20 lire on proof that they have
induced a friend to register his wireless
receiver with the authorities. In addition,
a radio lottery has been launched in which
prizes of from 500 to 15,000 lire can be
won. Tickets are also awarded to listeners
who, in the same way, assist the develop-
ment of the broadcasting system.
When Oscillation is Verboten

SINCE the advent of the Hitler Govern-
ment in Germany and its increased

participation in the broadcast programmes,
fines for interference of any description with
reception have been greatly increased. In
cases, however, where radio listeners are
convicted of disturbance through oscillation
during a ministerial broadcast, the unlucky
culprit is not given any option, but is hauled
off to prison.

Tallinn's Alternative Channel
IN view of the fact that Tallinn's

broadcasts on 298.9 metres are
sandwiched " between those of Hilver-

sum and North National on much
higher power, it is frequently easier to
hear the Estonian programme through
the Tartu relay on 585 metres, just
under the shipping band. The difference
in the distance of these two cities from
London is only roughly twelve miles.
The call from Tartu on (pre-war maps,
Dorpat) when broadcasting from its own
studio is: Hallo! Hallo! Tartu
lainelnelisada Kuuskiimman wiijs 585.7
metrit, and the interval signal a bell.
When the Tallinn (Reval) programme
is taken, you may hear : Siin Tallinn
ja Tartu, and announcements will be
given by a man or a woman. Estonia
works to Eastern European time, and
consequently her clocks are now only
one hour ahead of B.S.T.

The Naples Pipes of Pan
EITHER direct from Naples or

through Rome when a relay of
the former city is carried out, you will
regularly hear a flute -like interval

signal strongly reminiscent of the Pipes of
Pan. It is a simple melody repeated in
various keys. Naples, like most of the
other Italian studios, possesses a woman
announcer. The station broadcasts on
319 metres, and the call, as most pro-
grammes are S.B. with Rome, is usually
Radio Roma -Napoli.

A Giant Valve
AT the Marconi Osram Valve Co's. works

at Hammersmith, some 250 different
types of wireless valves are made, but
recently this firm turned out what is stated
to be the largest single -unit sealed -off
transmitting valve in the world. This
valve was a veritable giant for it weighed
751bs., and stood nearly 4ft. high ; it is
designed for use in a 500 kW. transmitter.
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ROUND the WORLD of WIRELESS (Continued)
Blimp versus Mast Aerial

To study ways and means for the re-
duction of the fading effect in broad-

cast transmissions, the KDKA, East
Pittsburgh, engineers are carrying out
experiments with a small blimp as an
aerial support. The airship is twenty-five
feet long with a diameter of ten feet. It
is floated at a height of roughly 1,500 feet
above the station buildings and trails a
five -hundred feet aerial. By this
method it is hoped to extend the
range of the transmitter and to
counteract fading effects over a
larger area.

Reduced Advertising Programmes in
Canada

THE Canadian broadcasting
authorities have decreed that

in the case of sponsored broadcasts
bk business or othei concerns not
more than five per cent. of the
programme time must be devoted
to actual microphone publicity. In
some of the entertainments put out
by the United States studios a
longer period in the programme is
allowed for advertising the wares of
the firm responsible for the broadcast.

New Interval Signal for Berlin
TO replace the metronome signal

which the station has used for
some considerable time, the Berlin
studio has adopted, between items,
the first bars of one of Germany's
favourite military marches Volk arts
Gewehr (People, to Arms). This,
according to the Reichsrundfunk,
better expresses Germany's nationa-
list movement. The long -wave
Konigs Wusterhausen (Deutschland -
sender) transmitter will continue to
use the first notes of the Potsdam
Church carillon for the same purpose.

The New Radio Toulouse Station
PENDING official authority-

which is expected daily-to
bring the new 80 kilowatt St. Agnan
transmitter into regular service, this
station will continue to carry out experi-
mental broadcasts between B.S.T. 9.0 and
midday and again between 12.30 and
1.30 a.m.

Morocco and Radio Pirates
THE Office Cherifien with a view to the

suppression of radio pirates in Mo-
rocco, has decreed that all dealers when
effecting any sale of wireless components,
must report the names and addresses of
clients to the local Post Office. The
P.T.T. authorities exercise full control over
broadcasting and other transmitters, and
have decided to wage war against un-
licensed possessors of wireless apparatus.

Radio Licences on the Increase

DURING
the month of March the Pest -

master -General issued approximately
450,000 listening licences, which shows on
the total number of 5,498,700 in force,
a net increase of some 71,000 new wireless
fans.

B.B.0 and Opera Relays
THE B.B.C. will mark the opening, of

the Grand Opera season at Covent
Garden on May let by relaying Act Three

of Der Ratenkavalier (Richard Strauss) to
National listeners. On the following evening
the Regional stations will broadcast the
whole of Wagner's Rheingold. The third
act of the Valkyrie will be transmitted in
the National programme on May 3rd.
Relays of Covent Garden performances, on
either National or Regional wavelengths,
will be given frequently throughout the
season.

WIRELESS FOR POLICE.

The above illustration shows a motor -cycle combination for
police work fitted with a Marconi six -valve single -control

police receiver operating with a short rod aerial.

§1] WE MIS ir!

Problem No. 33.
Robins had an All -mains receiver, home -

built. The circuit was the conventional
Screen Grid, Detector and Pentode valve, and
the mains section employed a U.10 rectifier,
which delivered 250 volts at 60 mA. As he
wished to use larger output valves he purchased
a pair of Mazda PP5/400 valves and a new
rectifier, a Cossor 460BU. This should
(according to the catalogue) deliver 500 volts
at 120 mA, but when the receiver was switched
on results were worse than with the original
arrangement. What had Robins overlooked ?
Three books will be awarded for the first
three correct solutions opened. Address
your solution to The Editor, PRACTICAL
WIRELESS, Geo. Newnes, Ltd., 8-11, South-
ampton Street, London, W.C.2, and mark
your envelopes Problem No. 33. Do not
enclose any other correspondence with your
solution................. ...... 1101.......,

SOLUTION TO PROBLEM No. 32
The anti-microphonic valve -holder was causing the

trouble, as it was very loosely sprung and the weight
of the valve caused the contacts to drop sufficiently to
touch the metal chassis. This of course, shorted the H.T.

The following three readers received books in
connection with Problem No. 31.
A. Burman, 196 Canterbury Road, W. Croydon. W.
Rowlands, 1 Crooklands Terrace, Dalton -in -Furness.
11. Fraser, 68, St, Johns Road, Waterloo, Liverpool,

A Japanese Programme
ON May 4th (National) and the 6th

(Regional) the B.B.C. proposes to
broadcast an adaptation of three of Japan's
most famous No Plays which date from
the 15th and 16th centuries. In Japan a
performance of a No Play lasts six hours ;
on this occasion the three to be broadcast
will occupy less than sixty minutes.

America's Giant Transmitter
CINCINNATI'S new four -hundred -

thousand dollar super station
is to be erected at Mason (Ohio).
Work nn the 830 feet high steel tower
which is to serve as an aerial has
already begun. The structure itself
will be " cigar " shaped and thirty-
five feet- in diameter at its widest
point ; it will be stayed by means
of eight two-inch bridge cables, and
when complete will weigh nearly 450
tons. It is hoped that this ultra
modern aerial mast may be ready by
June when, until the new station is
built, it will be used by the present
WLW, 50 kilowatt transmitter.

The New French Wireless Bill
THE French Financial Commission

has adopted certain paragraphs
of the new Budget which calls for a
listening tax on all wireless receivers
in France, in addition, to a surtax of
15 per cent. of the retail price of
valves sold in that country.

Interesting Radio Statistics
TO visualise the progress made in.

the broadcasting systems of the
various European States it is neces-
sary to compare the number of
registered listeners with the general
population. Some idea may be
conveyed by the following figures
which show the number of licences
issued per thousand inhabitants:
Denmark (150); GreatiBritain (149) ;
Sweden (103) ; Austria (78) ; Ger-
many (72) ; Switzerland (62) ; Bel-
gium and Norway (48) ; Hungary

(38) ; Czechosloyakia (35) ; Poland (10) ;
Italy (7) ; Jugoslavia and Spain (4).
Holland, where no tax is levied is estimated
at 82 per 1,000.

An Old Spanish Custom 1

FOR some yeats Spain has endeavoured
to reorganise her broadcasting system,

and it has been the custom of her wireless
Press to put forward new schemes at fairly
regular intervals. Apparently, a perfected
plan has been submitted for discussion at
the next meeting of the Broadcasting
Union at Lausanne. It calls for authority
to build a 160 kilowatt station to operate
on 1,450 m., one of 100 kilowatts on 413 m. ;
two of 50 kW. on a wavelength above
300 m., and two of 20 kW. on a channel
higher than 259 metres. These wave-
lengths could be shared with transmitters
operating in Estonia, Latvia and Finland,'
without causing mutual interference.

Radio Tessin Testing
IT is reported from the continent that
1 the third of the Swiss Regional
stations (Monte Ceneri) has begun its
experimental transmissions, and can now
be heard on the air in the early hours of
the day.
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; IRON CO 1E
:TUNING COILS

A Practical Article dealing with Iron Core
! Coils, Their Construction and Advantages 1

y PAUL D. TYERS
NM,41410.04ME.M.04111.111.41.11.0Wii1141111.4

Fig. 1-Photomicrograph of iron
filings. Equal magnification.

IREMEMBER about ten years ago
using an American receiver in which
some of the high -frequency circuits

contained iron cores, and it is only now
that the universal application of the iron
core tuning coil appears to be imminent.

It must not be imagined that there is
anything new about an iron core tuning
coil. The idea of using iron in com-
paratively 'high -frequency circuits is prob-
ably about thirty years old at least. The
first application of dust cores was, I
believe, in connection with telephone
work where they were used as loading
coils. The name of Pupin is familiar to
everyone as a pioneer of dust core loading
coils.

There are, no doubt, three questions
which are of most interest to the wireless
enthusiast, and it is these three which I
will endeavour to answer. First, why use
an iron core ; secondly, what are its advan-
tages ; and, thirdly, what is it, and how
is it made ? The three questions are so
intimately  connected, that I think it will
be best to deal with them as a whole.

The principle of the iron core coil is
really very simple. When designing a
coil, our aim is always to reduce the losses
to a minimum, because obviously the
greater the losses, the lower will be the
efficiency. Sensitivity or magnification
will decrease, and what is probably most
important of all, the selectivity will go
down, giving flat tuning, par-
ticularly if the losses are very
high.

Tuning Coil Losses
The losses in a tuning coil

can be regarded as an equiv-
alent resistance. I expect
everyone is familiar with a
resonance curve which indi-
cates the sharpness of tuning
of a coil at a particular
frequency. The lower the
losses, the sharper will be
this curve. In other words,
voltages are obtained across the tuned maxi-
mum circuit at the peak. If this is very wide
and flat, quite a large voltage will still
be obtained on either side of the tune
point, with the result that quite strong
signals will be obtained from adjacent
transmissions.

Now the losses in a coil are made up of
a number of different factors. Since the
coil is wound with wire, the wire has an
appreciable resistance, and the pure ohmic
resistance of the winding is always one of
the constituents of the total equivalent
resistance of the coil. It is, in fact, one
of the most important. For a coil of any
given value or inductance, there is always

a definite relation between diameter and
length and gauge of wire, which will give
the minimum effective resistance.

The inductance of a coil depends upon
its length and diameter, and the number
of turns, and also upon the nature of the
material inside the coil. In an ordinary
tuning coil, apart from the former on
which it is wound, there is nothing but
air. The material of which the former is
made has no effect upon the inductance if
it is non-metallic, but it may introduce
what are known as dielectric losses
These losses vary considerably with differ-
ent materials.

Effect of Metal in a Coil
We know that in a transformer we always

have a magnetic core. Now the effect of
metal in a coil is to increase the inductance
tremendously. The extent to which it is
increased depends upon the material of
which the core is composed. Magnetic
materials such as iron have a property
known as magnetic permeability. If the
permeability is very great then the in-
ductance is enormously increased. In
fact, the inductance is a direct function of
the permeability.

If, therefore, we have two coils, one
having a permeability twice that of the
other, we shall obtain double the inductance
with the second core. Supposing we
still want only our original value, we can
remove a large number of turns and use
the higher permeability core, thereby

Fig. 3-Iron Cores. Left to right: early type of Ferrocartrill; ; high
permeability core (Standard Telephones); complete Standard Telephones

ring core.

obtaining our original inductance. As we
now have less wire, we have obviously
removed quite a large proportion of un-
desirable ohmic resistance from the coil,
and accordingly, we have decreased our
losses very considerably. This is the
fundamental principle of the iron core
tuning coil.

Hysteresis Losses
All this seems very simple, but as a

matter of fact, there is quite a number
of other considerations which complicate
the problem enormously. Adding a mag-
netic core to a coil introduces other sources

Fig. 2-Photomicrograph of " Nu -
clean". dust. Equal magnification.

of losses which do not exist with a simple
air core coil. These losses are due to
hysteresis effects and eddy currents.
Hysteresis losses in a core are controlled
by the actual nature of the magnetic
material or the alloy, and they vary
considerably with different grades of
material. The eddy current losses are
controlled by the mechanical formation
or construction of the core. If we consider
for one moment an ordinary mains trans-
former or low -frequency transformer, we
find that the core is composed of a large
number of stampings or laminations. The
core itself is not composed of ordin-
ary iron, but consists of an alloy of
iron with silicon, or iron combined with
nickel.

Another property of an iron core is that
its effective permeability varies with fre-
quency. At mains frequencieS, that is, of
the order of 90 cycles per second, it is fairly
constant, while the variation over the entire
range of speech frequencies is not really
very great.

When we are dealing with radio fre-
quencies, however, a totally different state
of affairs exist. If we simply take an
ordinary iron alloy core and laminate it in
the usual way, we shall obtain quite a good
permeability, but the losses will be colossal.
This difficulty can be overcome by splitting
up our core into an extremely large number
of part ides. Accordingly, instead of

laminating the core in the
usual manner, we make the
metal into the form of a dust
or powder which is compres-
sed into some form of solid
block. This, one might con-
sider, is the end of the dust
core problem, but it is really
at this point that it just
commences..

Dust Cores
The number of people wt a

have investigated and devel-
oped various types of iron

cores is really tremendous, and it is orly
exceeded by the number of patents which
have been filed on the subject during the
last thirty years or so. I think it can be
definitely stated that it is only within the
last few years that renewed attention has
been directed to dust cores for really high
radio frequencies, corresponding to those
used for ordinary broadcast transmissions.

Dust core problems are partly electrical
and partly metallurgical or chemical. In
order to keep the losses down to a reason-
able value, and at the same time obtain a
useful permeability, it is necessary to
employ an extremely small grain size. One

(Continued overleaf.)
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of the photographs (Fig. 1) is a photo-
micrograph of very fine iron filings. Com-
pare this with the photomicrograph of a
dust core material (Fig. 2), and the iron
filings will look almost like large stones.
When taking the photomicrographs, I em-
ployed equal magnification so that the
comparison is a true one.

Several processes have been used for
producing iron of minute grain size. Both
mechanical and chemical methods have
been employed, and, in some cases, the two
have been combined. Some of the dust
cores for radio frequencies are composed of
fairly pure iron. When
the iron is produced by
chemical means, it is
difficult to get anything
but fairly pure ir on
because alloys cannot
easily be produced by
pure chemical reactions.

One of the most in-
teresting pro cease s
which has been devised
for obtaining very small
iron dust is that known
as the carbonyl process,
the iron being deposited
from iron carbonyl. The method is very
similar to that used in the nickel carbonyl
process. Haematite iron is also another
source of supply, the iron being produced
from haematite, which is one of the iron
oxides, by a rather complicated process.

When mechanical means are used, the
iron has to be ground into the form of a
powder or almost impalpable dust. In such
a case it is almost impossible to use a pure
iron, because the iron would be soft, and it
would tend to tear and drag. Accordingly,
an alloy is generally employed which is of
a more brittle nature. A hard brittle
material can easily be ground down to a
very fine powder. Quite apart from iron
and other alloys, dust cores have been
produced from partially magnetic materials,
such as magnetic oxide of iron, and also
certain magnetic pyrites.

An interesting point which arises in the
use of a very fine powder is that of com-
pressing it into a very small space.
A very fine powder bulks tremen-
dously because the particles have
very little mass and lie very light-
ly upon each other. Accordingly,
there is quite a large air space.
If a quantity of powder is com-
pressed, as soon as the pressure is
released the particles tend to sep-
arate again. This difficulty, how-
ever, is easily overcome by adding
a binding agent.

Binding Agents
Wax, gums, resins, shellacs,

celluloid, and cellulose compounds
have all been used as binding
agents. The iron dust is made
into a paste and is allowed to set. According
to the nature of the binding material and
the quantity used, so the resulting core
material' has varying degrees of mechanical
strength. It is obvious that if too much
binding material is used, the quantity of
iron which can be obtained in a given space
is reduced, which means that the per-
meability will fall. Accordingly, every
endeavour is made to keep it down to a
minimum.

Some iron cores have been produced
by moulding at extremely high pressures
with bakelite powder. Some of the earliest
experiments consisted in loading ordinary

bakelite powder with iron, but, of course,
the quantity of iron present was com-

- p,a,ratively small. If the bakelite is reduced
to a very small quantity, then the resultant
core tends to become very brittle, and ex-
ceptionally. high pressure is necessary in
the moulding process. Brittleness is not
altogether a defect, because it is not really
practicable to wind the coil directly on
the core for reasons which will be ex-
plained later. Accordingly, the core
can be, put into a small moulding which
acts as a complete mechanical protec-
tion. Under these conditions the binding
material can be reduced very consider -

Fig. 4-German Ferrocart coils.

ablys with a resultant gain in the efficiency
of the core.
Insulating the Particles

Many attempts have been made to im-
prove the insulation between the adjacent
particles, and quite a number of patents
have been filed for various methods. In-
sulation between the particles is similar
in effect- to laminating an ordinary core
stamped from sheet steel. The binding
agent added to the core tends to serve as
an insulating material between the par-
ticles, but in the writer's opinion, the pro-
blem of insulating the particles, if such
is considered necessary, is one of the most
difficult. This is a point which may not
be universally agreed, but it is based upon
the writer's own investigation. Some idea
of the difficulty of insulating the particles
can be obtained when it is remembered
that the grain size of the iron in a high -
frequency core may be only of the order

Fig. 5-Experimental complete and half torroid coils.
spaced winding on the larger core.

of a few thousandths of a millimetre in
diameter. If we assumed a grain size of
one five thousandth of a millimetre, and
if we assumed that the grains were all
circular, a representative small ring core
would actually contain the amazing number
of eighteen billion. When it is remembered
that the grains are not all quite uniform
in size, and that they pack in far more
closely than they would if they were all
in the form of uniform spheres, the quantity
is probably about double.

The individual insulation of these grains
is perhaps a rather more difficult problem
than it appears to be at the outset. The

insulating material between the particles
must be small in quantity compared with
that of the particles, as otherwise the per-
meability falls as already indicated. The
best insulation is, no doubt, obtained by
chemical methods in the form of a minute
coating, but it is a matter of extreme
difficulty to determine to what extent the
particles of any core material are actually
insulated. Microscopic examination even
with high magnification does not yield
much information.

Core Materials  4. 4floiliarros. Rip
The comparison of photographs of some

of the various core ma-
terials and coils is
interesting. One very
popular form of core is
in the form of a small
ring of square or rectan-
gular cross section.
These rings are usually
about 1 lin. in diameter,
while the centre hole is
about tin. in diameter.
A core of this type at
radio frequencies may
have a permeability of
the order of 10. Two

examples of this are Atmalloy and Ferro-
cart. The former is a British commercial
production which appears to be of the
iron and binding agent type. The material
is pressed into a small channel shaped ring
moulding which can be clearly seen in
the photograph. Ferrocart is a, German
production, and here the iron is deposi-
ted on thin paper, which is wound into
the form of a ring, or alternatively, it
is pressed into the form of sheets, which
can be stamped into laminations.

A somewhat similar coil wound on a
ring core is produced by Standard Tele-
phones and Ltd. This has a per-
meability of the order of about 13, and
accordingly, the cross section is smaller.
When iron alone is used, the permeability
depends very largely upon the proportion
of iron to binding material, and the pressure
which is applied.

Torroidal Winding
In order to take full advantage

of the core material, it is general
to use a closed core. This is done
by winding the inductance either
on a bobbin with a shell type
core similar to an ordinary trans-
former, or utilising a torroid wind.
A torroid wind consists of a coil
which is doubled back on itself, so
that the first and last turns are
adjacent. Coils of this type have
to be wound on a special machine,
the wire being threaded round and
round the ring as the winding
proceeds.

A form of construction devised
by the writer for torroid winding

consists of splitting the core either into two
or four sections, which are formed into a
square. The four sections are wound separ-
ately on an ordinary machine, and the
torroid is built up from the sections which
are connected in series.

One of the difficulties in winding a tor-
roidal coil lies in the accurate matching
of a series. Slight irregularities are com-
pensated for by moving the turns so that
some are close together, and this has the
effect of making a minute variation in the
inductance. The turns are then subsequently
fixed by some form of sealing compound.

(Continued on page 277.)
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WHILE at a friend's house the
other evening he complained to
me that the transformer in his

all -mains receiver had burnt out some time
ago. He had returned the defective com-
ponent to the makers and they had for-
warded a new one to replace it, but when it
was unpacked it was found to be devoid
of any markings to indicate to which
soldering tags on the transformer the leads
from the set were to be taken. Having no
testing equipment with me at the time I
turned out my friend's junk box and dis-
covered a D.C. voltmeter reading 0.6 volts,
and an old 25,000 Q resistance, the winding
of which was luckily intact.

Components Used For Testing
Fig. 1 shows the transformer as sent

from the makers (the lettering above and
below the tap is mine), and Fig. 2 shows
the voltmeter, resistance and a H.T.,
battery wired up to provide the means to
apply tests. The reasons for the inclusion
of the resistance are twofold, firstly to
safeguard the windings of the voltmeter
as every test is commenced with the resis-
tance full in, and secondly, to obviate the
necessity of constantly changing the
wander -plug in the H.T. battery.

On inspecting the set it appeared as
shown in Fig. 3. At the top left-hand
corner you will notice a voltage selector
marked 110, 120, and 220 volts, and these
together with the return to the mains plug,
through the mains switch, show us that
four tappings on the transformer are
required to accommodate the mains (wires
MA/A/5 PLUG VOLTAGE SELECTOIL

9. 10, 11 and 12).
By diligently trac-
ing, out the desti-
nation of the other
leads, I found that
No. 4 was from the
earth, therefore it
was H.T. negative,
No. 7 was H.T. positive,
as it eventually fed the
anodes of the Naives,
Nos. 6 and 8 were the

TEST/VG
L EADS

O
114I"

IIIla11111it fill .1""I'

4111111111".

Fig. 1.-The transformer
as sent from the makers.

, n5 MOOT 1-//
compEiusEa_s
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25,000.12 VOLTMETER,
ILES/ STA AXE

Fig. 2.-The testing equipment.

filament wiring of the rectifier valve, and
Nos. 3 and 5 were the plate connections
of the same valve.- A glance at Fig. 4
will give you the idea of the circuit, and
from this you will see that on the trans-
former there are four windings, two of
which are centre tapped, the' mains wind-
ing having four connections to it, as
mentioned above.

The Testing Apparatus
The testing apparatus was then brought

into play and somewhat indiscriminately
testing between the taps on the transformer.
A, B, C and D were found to be connected
in some way together as were also E, F, G ;
H, J, K ; and L, and M. As the latter
two leads were long flexible ones, and were
the only long leads capable of reaching
to the " hum-dinger " or centre -tapped
resistance across the valve filaments in the
set, these were assumed to be the A.C.
supply to the filaments. Tags A, B, C and
D were now tackled, and the readings on
the voltmeter were carefully noted.
Between A and B the reading was low ;
between B and C the reading was high
comparatively, and between C and D the
reading was again low, but slightly higher
than in the case of A and B. From these

tests it was evident that A
is connected direct to one
side of the mains, B is the 110.
volt tapping, C is the 120 -volt,
tapping, and D is the 220 -volt
tapping. An explanation of how
I arrive at this may prove of
interest. The difference between
0 and 110 volts is 110, the differ-
ence between 110 volts and 120
volts is 10, and the difference
between 120 volts and 220 volts
is 100. From this you will see
that the resistance of A to B will
be high, of B to C will be low,
and of C to D will be also high,
but on account of the slightly
less amount of wire in this
winding as compared with A to
B (110 and 100) the reading on the
voltmeter will be slightly higher.

Fig. 3.-The "mains"
section of the receiver.

0 SPACE FOIL a
03 NIAGVS Continuing the Test

kAA/5"241E'42" I then dealt with winding E,
F, G. The reading on the volt-
meter was high, indicating a
low -resistance winding, and the
readings between E and G, and
F and G were found to be' equal;

(Continued on page 284.)
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COMPLETING-

SELECT
THE first thing is to' mount the

electric turntable, and the
motor -board of the cabinet

is already drilled for this purpose when
obtained. The turntable has single -hole
mounting, so it is only necessary to
pass the bush through the hole provided,
and secure it on the underside with
the ring -nut. Felt washers are supplied
with the electric turntable, and these
should be arranged on the mounting
bush to insulate the motor -board from
vibration. Next, the Q.M.B. switch must
be attached to one corner of the motor -
board and a 7-I61n. hole will be required
for this purpose. Connections to the
switch should then be made, as shown in
Fig. 4 ; it can be seen that one wire of the
twin flex is broken and the two sides of
the break are attached to the switch ter-
minals. As the flex supplied is a good
deal longer than necessary, it must be
cut off to such a length that it will just
reach the primary terminals of the mains
transformer when the set is placed in
position.

Connecting the Pick-up
The pick-up can next be attached, iffA

its exact position being determined by if
means of 'the thick
cardboard template zeads Frc,;7"
supplied with it. E/ectrec
'As a matter of fact, rurntab/e e
the small hole in

4"
dit

9E1ib Prunary 7brizzenats,
On Maths Transforrnee

Fig. 4.-Showing connections for the Select one
turntable.

 0,4149..Siritch 4

1/1111
#1,1 UnotersecieOfel f Motor- Boarce.

the right-hand corner of the motor -board
almost exactly corresponds with the
position for the centre of the pick-up base,
so the connecting leads can be passed
through this. It will be found that the
pick-up lead is not long enough to reach
the appropriate terminals on the set, and
so it must be lengthened with a short piece
of twin shielded wire. This is connected
as shown in Fig. 5. There are three wires
from the pick-up lead-two brown and
one black-and the former two come from
the pick-up proper, whilst the latter is
connected to the metal parts and to the
metal -braided shield ; it is for " earthing "
purposes only. The two brown wires are
connected- to the shielded wires and the
black one is attached to the screening
braid. These three connections are best
made by soldering, and afterwards the
joints should be covered with short lengths
of insulating tape. At the " set " end of
the pick-up lead a short wire is secured to

PRACTICAL, WIRELESS

! i
Details of construction of the set itself
were given last week, and the process

i of completing the radio -gramophone is
now dealt with. !.

f. By FRANK PRESTON, F.R.A.

the metal braiding and is Joined, along
with one of the ordinary pick-up wires,
to that terminal which is connected to
earth-this detail also is shown in
Fig. 5.

As the metal screening braid of
the pick-up lead is earth -con-
nected, care must be taken that it
cannot come into contact with
other parts of the receiver. For
this reason it is best to take the
lead along the underside of the
motor -board and down the side
of the cabinet, loosely fastening

Mounting it in position by means of small
Bush staples or brass cup -hooks.

LIST OF COMPONENTS
1 Polished Plywood Panel, 10in. by 7in. (supplied

with Cabinet specified).
1 5 -ply Baseboard, 15in. by 14;in. (supplied with

Cabinet specified).
1 Utility " Mite " .0005 mfd. Condenser with

disc drive.
1 " Wearite " 3 -point Wavechange Switch (Type

G.W.C.).
1 " Wearite " Changeover (Radiogram) Switch

(Type G.C.0.).
1 " Wearite " 20,000 ohm volume control with

combined Mains Switch.
2 Lotto, 5 -pin Valve Holders.
1 Colvern Type " T.D." Coil.
2 Dubilier .0001 mfd. rived Condensers.
1 Dabilier .0005 mad. Pined Condenser.
1 Graham Farish Ohmite 1 megohm Grid Leak.
1 Graham Parish Horizontal Grid Leak Holder.
1 " Wearite "Screened H.F. Choke (Type H.F.P.).
1 Linen " Hypernik " L.P. Transformer.
1 Lissen "Tone Compensator."
3 Belling -Lee Terminal Mounts.
6 Belling -Lee Type "R" Terminals, 2 marked

"Pick -Up " and 1 each marked "A," "E,"
L.S.±, L.S.-.

1 Heayberd Type W.25 Mains Transformer, giving
outputs of 135 volts, 70 mA. and 2-0-2

volts, 4 amps.
1 Heayberd Type 751 Smoothing Choke.
1 Westinghouse Style H.T.7 metal Rectifier.
4 Dubilier (400 volts D.C. working) 4 mfd. Con-

densers.
1 Dubilier (400 volts D.C. working) 2 mfd. Con-

denser.
2 Dubilier (400 volts D.C. working) 1 raid. Con-

densers.
1 Belling -Lee Fasebolder with .5 amp. fuse.
1 Graham Parish Ohmite 100,000 ohm, 1 watt

Resistance.
1 Graham Parish Ohmite 50,000 ohm 1 watt

Resistance.
1 Graham Parish Ohmite 1,000 ohm, 1 watt

Resistance.
1 Graham Parish Ohmite 250 ohm, 1 watt Resis-

tance.
1 Heayberd Mains Flex with Lamp Adaptor.
2 Coils Glazite, screws, short length flex.
1 Mazda A.C.2 H.L. Valve, metallized.
1 Mazda M.P. Valve.
1 Simpsona Electrical Turntable.
1 Becker Q.M.B. On -Off Switch.
1 B.T.H. " Minor " Pick-up.
1 Celestioo "Sounder " Speaker Chassis.
1 " Cameo " Selectone-Tablegram Cabinet.
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Using the Gramophone
To set the gramophone into opera-

tion the radio -gram switch should first
be pushed in, the set switched on in -the
normal way, and the gramophone turntable
connected by means of its own switch. Since
the driving mechanism of the turntable
consists of a synchronous motor, it will not
rotate until the turntable is given a flick
with the finger. Let it run for a few seconds
to attain its normal speed before putting
the pick-up on to the record. The volume
of gramophone reproduction is varied by,
means of a small lever projecting from the
base of the pick-up track arm, and it
will probably be found that this has to be
set to very nearly its minimum position
in order to reduce volume sufficiently to
make it suitable for the average room.'
At the end of a record,' the pick-up is lifted
off and the turntable stopped by holding
a finger against the rim (it is not necessary
to switch off the current between different
records).

The Tone Control
The tone control operates just the same

on gramophone music as on radio, and will
be found very useful for cutting out needle
scratch as well as for its normal purpose.
It is not difficult to find a setting at which
the scratch is almost entirely eliminated
without producing any noticeable loss of
higher musical frequencies. By making
intelligent use of the tone control poten-
tiometer, the greatest possible amount of
enjoyment can be obtained from any record,.
and a slight adjustment for different kinds
of music will prove very beneficial. As
was pointed out last week, clockwise

Pick- up Lead

Brown

Black

Wire Bound
Round Bra'rd----".-

Ertrrz Twin
Shielded Writ,

Short Lengti.
Of Bare &lire

(2
M.Picle-lip7erzninal2

rotation of the knob increases the set's
response to the higher notes (and to needle
scratch, incidentally), whilst an anti-
clockwise movement produces a greater
response to the base,

Fig. 5.-This
sketch shows
how the pick-
up lead is

lengthened.
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Automatic Switch for Motor -board Light
THE accompanying sketches show a

simple method of making an auto-
matic switch for a motor -board light in a

radiogram.
A small
strip of
springy
brass, A, is
fixed to the
back of

A novel method
of switching a
motor -board

light.

the cabinet lid
on the outside.
This is bent as TO

shown to form a (NAP .70.38i
contact; it
should be drilled for a screw which holds it to
the lid and clamps the connection. Immedi-
ately below it a large drawing-pirior flat head
screw, B, should be placed, in such a posi-
tion that when the lid is opened the strip
rests on the head ; the connection to this is
merely placed under the head. The spring
may be bent to make contact for any desired
angle of the lid, which allows one actually to
see the light extinguished before closing the
lid tight ; moreover, the switch does not
disfigure the cabinet work since it is fixed
at the back out of sight.-" LAMPLIGHTER "
(Sunderland).
Machine for Winding Chokes

ASIMPLE machine for winding chokes
and coils can be made as shown in

the accompanying illustration, which shows

-FRED

REEL TO BE
WOUND.

SMALL
WEDGE

SPRING CUP
TO PEEP SPINDLE IN

THAT DODGE OF YOURS !
Every Reader of " PRACTICAL WIRE-

LESS " must have originated some little
dodge which would interest other readers.
Why not pass it on to us? We pay ZI-10-0
for the best wrinkle submitted, and for every
other item published on this page we will pay
half -a -guinea. Turn that idea of yours to
account by sending it in to us, addressed
to the Editor, " PRACTICAL WIRELESS,"
George Newnes, Ltd., 8-11, Southampton
Street, Strand, W.C.2. Put your name and
address on every item. Please note that every
notion sent in must be original. Mark
envelopes " Radio Wrinkles." Do NOT
enclose Queries with your Wrinkle.

the details of construction quite clearly.
The machine can be made to fit any size
choke or coil. The former to be wound
is wedged to spindle, but wire reel can be
left loose to travel along the spindle with
the movement of the winding. When in
use the machine can be clamped to a table.
-E. HILL (Brynamman).

Improving Long -wave Reception
MANY listeners using a dual -wave coil

receive only comparatively weak
signals on the long -wave band, although

Adding components for improving long -wave
reception.

reception of medium -wave stations is quite
good. Here is a gadget which has brought
about a marked improvement in my own
set in this respect, and I pass it on for the
benefit of other readers who may be
experiencing the same trouble. Fix an old

,ThoidARDBoARD typo three-point switch on the panel
WASHERS GLUED TO
SPINDLES TO RENEW and take the aerial lead direct
SPINDLES SUPPING OUT to the terminal of the switch

which is in contact with the
spindle, instead of to the dual -
wave coil (see sketch). The
terminal of the switch with the
short tab should then be con-

nected up with the aerial tapping of the coil,
and that with the long tab to a pre-set con-
denser, and then through the usual .0003
fixed condenser to the grid of the detector
valve. When medium -wave stations are
required the switch is pulled out, and
this has the effect of bringing the dual -wave
coil into use. On pushing the switch in,
the coil is cut out, and the result is a big

-SLOT

PLY ssAo4Er4.

A simole machine for winding chokes and coils.

increase in the volume of long -wave
stations.-T. THORNTON (Doncaster).

A Useful Connector
AVERY handy multiple connector,

suitable for a variety of purposes
where it is necessary to join several wires

LARGE BRASS 6 B.A. BOLTS
SJASNER

VIRE NUT 6 BA. 140LES
A useful multiple connector.

together at one common point, is shown in
the accompanying sketch. This useful
little gadget is made by simply drilling a
ring of holes (to clear 6BA screws) in a brass
washer of suitable diameter. Some 6BA.
round or cheese -headed screws are slipped
through the holes and, after looping the
ends of the wires round them in the usual
way, nuts are run on and tightened so as
to grip the wires securely. Excellent
connections result from this dodge.-
NORMAN HURST (Wimbledon).

A Use for Old Valves
MANY readers have, no doubt,

a few valves that have lost
their emission, and, as far as wire-

less is concerned, are useless. These valves,
if given a slightly increased filament volt-
age, will serve quite well as half -wave
rectifiers, For those readers who have
H.T. eliminators of the half -wave, valve
rectifier type two or three of these old
valves in parallel will effectively take the
place of the standard rectifier valve.

Three valve -holders should be mounted
on a piece of board and wired in parallel
with a suitable resistance as shown in the
illustration. A 30 -ohm resistance capable
of carrying at least 4 amp is necessary.
When switching on the attachment or when
changing its valves the resistance should
be set at zero. The resistance can then
be carefully adjusted to the minimum
position at which satisfactory results can
be obtained. Once set, the resistance
should not be altered unless results become
poor when it may be advanced a little.
It is important to see that the valves used
have together a filament consumption of
at least .2 amps.-J. HICKMOTT (West
Kensington). (Continued overleaf)

VALVEHOLDERS MOUNTED ON WOODEN SASE
AND WIRED IN PARALLEL

LEADS FROM VALVE HOLDERS
CONNECTED TO CORRESPONDINO
PINS IN OLD VALVE BASE.

Using old valves as half -wave rectifiers.
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RADIO WRINKLES

(Continued from previous page.)

Deflector for Speaker Cabinet
AS most .listeners know, a loud -speaker

cabinet should not be boxed in at
the back, as this produces a hollow sound
when speech is being reproduced. It is
hardly enough, either, to bore a few holes
in the back covering board, as it is some-
times done. Then the loud -speaker is
generally placed with its back to the wall
for convenience sake, and if it is too close

givr g tiDn

A deflec or for a speaker cabinet.

some of the resonance effects of a built-in
back will be noticed. The deflector boards
here described, which can be fitted to any
cabinet type of speaker, utilise to the full
the vibrations emanating from the back of
the cone, deflecting them side -ways and
outwards, without producing resonance
within the cabinet. The deflectors are
made of thin plywood, which is screwed to
each side of a central upright about fin.
square. This upright is placed, just inside
the back of the cabinet, and screwed top
and bottom. The plywood is curved out-
wards in two halves, and held in place by
one or more thin battens, say of lin. by
sin., screwed across the backs. The
curves of the boards should be somewhat
as indicated in the diagrams. The increase
in the total volume of sound from a cabinet
to which this arrangement is fitted is very
apparent to the ear. The device may be
stained or polished to match the other
part of the loud -speaker. For a cabinet
2ft. square, two pieces of plywood about
23in. by 17in. will be required, and the
battens of the same length as the cabinet
is wide.-MERVYN Kxorr (Reading).

Plywood Panel Brackets
NEAT panel brackets can be made

very easily from five-ply wood.
They are cut as shown in the sketch and
attached to the panel and baseboard with

screws. When one
bracket has been made
it can be used as a
template for the other,
and if the constructor
possesses a treadle
fretsaw he can cut out
both together. The
size and shape could,
of course, be altered to
suit individual require-
ments. They can be
stained to match the
panel, and answer the
same purpose as the
commercial metal
brackets, take up less
space, are more easily
fixed, and cost practi-
c ally nothing.-C.
ENGLAND (Sheffield).

A neat panel bracket
made of plywood.

Using Loud -speakers as Microphones
HERE is an idea which might be of use

to some readers, especially those who
have the misfortune to have a relative ill
in bed. I have my receiving -set and loud-
speaker in the kitchen with an additional
loud -speaker in a bedroom, and, naturally,
these can be used in their proper capacity
at the same time, but by throwing the
switch attached to the additional speaker
(No. 2) in the bedroom to the "mike "
position that speaker becomes a micro-
phone, and the sick person can transmit
any message. By returning the switch to
the ordinary position and then placing the
switch of the kitchen loud -speaker (shown
as No. 1) into the " mike " position that
speaker becomes a microphone, and a
reply can be given, and thus much saving
of time and labourin climbing one or more
flights of stairs is saved. By leaving the
switch of No. 2 speaker in the " mike "
position, No. 1 speaker can still be used
to receive the broadcast programme, and
any call made by the invalid will be heard
above the received broadcast programme,
provided, of course, that the latter is not
being received too loudly-it should be
toned down sufficiently. Reference to the
sketch will show that the additional wires
to the 1st L.F. transformer do not in any
way affect reception when not switched in.
There is a slight reduction in signal strength
when No. 2 speaker is used as a mike at the
same time as No. 1 is in use in its legitimate
purpose. It should be noted that having

PLATE ClindUIT
CA.Fix

Tv

Method of using loud -speakers as microphones.

received a broadcast it will be necessary
for that to be tuned out before No. 1
speaker is converted into a mike as other-
wise the broadcast will be transferred to
No. 2 speaker and the message might not
be heard.-W. StruavArr (Merthyr Tydfil),
Covered -in Aerial -earthing Switch

READERS who use an outside earthing
switch may find the following hint

useful, as it prevents corrosion of the
contacts by weather and also any undue
leakage caused by rain, soot, etc. Materials
required are one old wooden electric light
fuse box with a hinged glass lid, one single
pole double -throw switch with porcelain
base, three lead-in tubes about 4in. long,
with nuts, and one cocoa -tin lid. Firstly,
fill in the back of the box with a piece of
Tin. wood to which the switch has been
screwed, and then drill a sin. hole in the
top, bottom and one side of the box.
Take the lead-in tubes to pieces and cut
off about tin. of the ebonite tubing, and
then cut the remainder in half. Bind some
insulation tape around the centre of the
brass rods to prevent it touching the sides
of the hole, and re -assemble the lead-in

tube after threading the rod through a
hole in the box and tighten up the lock nuts
each end so that the ebonite is tightly
butted against the wood on each side, and

the insulating tape
is in the hole, as in
sketch A. Treat all
three lead-in tubes
the same, with the
exception of the top
one, which has
the cocoa -tin lid
threaded on in ad-
dition under the

AERIAL

EARTH.

A weatherproof casing for an aerial -earthing
switch.

lock nut, after having been drilled iin. in
centre. This serves to throw off any rain
which may settle at the base of the tube.
Sketch B shows the completed gadget.
F. H. Honiara orr (London, S.E.).

Plug Switch for Loud -speakers
THE accompanying sketches show a

switch for connecting two loud-
speakers in series, made from a couple of
coil bases and five terminals. The pins
were taken out of the coil bases, the holes
being used for screwing to a wood base
4in. long by 1 kin. wide. One pin is con-
verted into a wander plug. The wiring
connections are shown in the sketches.
-ERNEST TAYLOR (Bristol).

-
SET

Plug-in switchingi'arrangement for two loud-
speakers.
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Further Suggestions for Protecting the Receiver and its Accessories

from Damage. (Concluded from page 218, April 29th issue)

Preventing Reaction Condenser " Shorts "
REACTION condensers are always con-

nected across the high tension supply,
through the H.T. choke and reaction

winding, so that a short-circuit might have
disastrous results. The danger
of a short is fairly remote
when using a condenser of
the bakelite type, but with
one of the air dielectric
variety there is always some 
chance of the vanes touching /I /1'
and thus ruining the high
tension battery. This possi-
bility can easily and effec-
tively be guarded against by
connecting a fixed condenser
in series with the reaction
condenser (either plain or
differential) as shown in Fig.
12. The extra condenser will
have no effect on the normal /if_
working of the set so long as
its capacity is high in pro-
portion to that of the re-
action condenser-any value
from .002 mfd. upwards will
serve perfectly well.

Thermal Delay Switches
To return to A.C. mains receivers for a

moment. It is known that when first
switching)on, the high tension voltage rises
to a very high peak value, often nearly

Socket Screwed On
to Mode Term:

Fig. 11.-A safety anode connector.

twice that maintained under
normal working conditions. The
reason for this is that some little
time elapses before the cathodes
of indirectly -heated valves heat
up to their proper temperature.
Until that temperature is reached
the valves pass little or no high
tension current and therefore
there is practically no " load " on
the H.T. supply-hence its ex-
cessively high voltage. This high
peak voltage is liable to cause the
breakdown of smoothing con-
densers and even of valves,

HTIVeg:
7e) Set -

especially if it exceeds some 400 volts, so a
" thermal delay " switch is often included
in the H.T. circuit to prevent any such
damage. The switch has four terminals
and is connected up as illustrated in the

Alternative POSI/70/75 FOP Fase

(b)
Fig. l0.-Alternative positions for

is to be

ue Rectifier
fuses in a mains
preferred.

Al C

receiver ; position A

sketch of Fig. 13 ; two terminals are joined
to the heater terminals of the mains
transformer and the other two are wired
directly in the high tension negative lead
from the rectifier. The latter pair of
terminals are joined to the switch
contacts and these are not "closed "
until the switch attains a certain
temperature, and since it is heated
from the same source as the valve
cathodes it heats up at about the
same rate. Consequently the H.T.
current is not applied to the valves
until they reach their working
temperature and thus the H.T.
voltage cannot exceed its correct
figure. A thermal delay switch is
a particularly useful fitment for
any A.C. receiver working on a
high tension voltage of, say, 250
or more, and even for lower volt -

Heater,
qt1 1111. 4

7b 4 ifott Teyvninals Gil
Mato: 77easformet,

Fig. I3.-The connections for a thermal delay switch.

ages it offers definite advantages from the
"safety" point of view.

" Safety First " in Receiver Operation
So far we have considered the matter of

safeguarding the receiver
principally from what might
be termed the constructional
side, but there are a number
of " safety first" rules which
apply to the operation of
our set. For instance, it is
very unwise to make any
alteration, to grid bias volt-
ages without first disconnect-
ing the high tension supply,
either by withdrawing the
negative wander plug or by
completely switching off.
This rule is clearly stated
on the instruction sheet ac-
companying every power
valve, but is, nevertheless,
frequently ignored because
non - compliance does not
necessarily result in any
immediate perceptible harm.
It certainly will lead to
trouble sooner or later,

since the anode current passed by a
power or pentode valve jumps up to a very
high value when grid bias is removed. As
a consequence both the valve and the H.T.
battery are subjected to a great strain.

Tmolale
Detector

'002 MAI..

X)Roaction

Fig. 12.-Preventing a short circuit of the N.T.
battery due to the vanes of a reaction condenser

5i-v/fch Contacts touching each other.

React -tor)
Condenser

Another important rule gener-
ally given on the instruction

Ne- 0a174 sheets of pentodes is that the.
7ey.07inarof pechflep anode circuit should never be

broken whilst the priming grid
is connected to the H.T. supply. The
reason is that the sudden removal of the
anode " load " causes a high " surge "
voltage which can easily damage the valve.
Interpreted into rather more simple lan-
guage this rule really means that the
loud -speaker should not be disconnected
from a set using a pentode output valve
without first switching off.
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TONE - VOLUME CONTROL
A Cheap Combined Unit for Use with Loud -speakers and Radiograms

By A. C. BURNS, M.Sc., F.I.C.
VARIOUS tone -control circuits have

been discussed from time to time
in the radio press and some are

available at any radio stores, though often
by no means cheap. Generally speaking,
the " tone control" incorporates some
form of choke, condenser and variable
TO SET

Fig. I.- 
The complete  
unit and method\\
of connection.
resistance or potentiometer and, for really
effective control, these components must
be of critical inductance, capacity and
resistance respectively. It is not always
safe to specify fixed values, for much
depends upon the characteristics of both
receiver and loud -speaker circuits
and upon the type of loud -speaker
in use. The correct values are
determined only by careful trial
and most experimenters are not
sufficiently fortunate to be able to
borrow sets of condensers, chokes,
etc., from the radio stores with a
view to determining their precise
requirements before purchasing.

The writer has found the following
components, if arranged as shown,
to be effective when used with the
" average " set. The unit is neat
in appearance, conveniently small,
and can be made up at a cost of
10s. 6d. The containing box may be
constructed of quite thin wood,
which, if dry, will demand no
especial precautions by way of insulation.
The only other items are :-One condenser,
0.1 mfd. ; one choke, 0.3 henry (Wearite) ;
three simplest form of push-pull switches ;
one variable resistance or potentiometer,
20,000 ohms ; one simple form of jack
and plug or one 2 -pin plug and sockets.
With the exception of the choke, these
may well be taken from " spares " in
your junk box. The choke is of rather
unusual value, as regards inductance and
capacity, and is especially designed by
the manufacturers for use in tone -control
circuits. A useful choke can be made
up by winding 4,000 turns of No. 30 or
32 silk -covered copper wire round a
2in. former. About 11 lbs. of wire are
required and the resulting inductance is
about 0.8 henry. It may even be found that
a winding of one or other of your disused
transformers will have a suitable choke
effect, i.e., may cause a distinct cut-off
or elimination of the lower notes when
shunted directly across the loud -speaker
terminals. In such case, the winding
may be employed as a choke, provided

that it does not introduce an undesirable
drop in volume. Chokes of higher in-
ductance and condensers of higher capacity
may be substituted, if available, since the
effect of these is ultimately controlled by
means of the variable resistance in the
unit. This latter, however, should prefer.
ably not exceed 50,000 ohms, otherwise
the rotation of the potentiometer knob
will cause too sudden a cut-off instead of a
gradual repression of higher or lower notes,
as the case may be. Even a 1,000 ohms
variable resistance may suffice in some
cases, particularly in conjunction with
moving -coil speakers with speech -coils of
very low resistance.

It will be noted that the control is
shunted across (i.e. is in parallel with)
the loud -speaker terminals and is simply
attached (see diagram I) by means of 3ft.
or 6ft. of twin -flex, provided with a suitable
2 -pin plug. The unit may then be placed

uN T next to the speaker or may rest on the arm
" of a comfortable chair. Longer leads may

be used, but are not always desirable,
since long leads in themselves mean
increased capacity, with possible losses in
the higher frequency
register.

To Operate the Unit
For volume only, leave Ss and S.2

depressed, withdraw S1 and slowly rotate
the resistance knob, R. This method of
controlling volume is very useful when the
set is in one room, the speaker and unit
being in another-at any rate, as a
temporary measure, for naturally the
better method is to control volume from
the actual receiver end.

To remove bass notes and boomy
reproduction, the " by-pass " effect is
increased through the choke, causing the
notes of lower frequency to gradually
fade out. Leave S1 and Ss depressed,
withdraw S2, and rotate resistance knob as
before. Make a note of that point at
which a more desirable " balance " is
obtained in the reproduction, then depress Ss
and note the return to the original quality.

It will be observed that increased
repression of the lower notes is accompanied

by loss of volume. The more the knob is
rotated, the less resistance there remains
across the loud -speaker terminals and the
more the choke comes into action. The
resistance of the choke windings is com-
paratively low, hence the fall in/volume of
reproduction. With the type of choke
specified and with the " average " modern
receiver, the fall in volume is slight, but
with some outfits it may be necessary to
boost up the signal strength somewhat by
adding a little reaction, in proportion as the
choke is brought more and more into
effect. Most sets of to -day, however,
have a good margin of volume to spare and
are not normally (particularly in the
evenings) working full -out." Any loss in
volume due to the use of the tone -control
choke, therefore, may be remedied by
turning up the volume -control of the
receiver itself.

This method of control is very useful in
eliminating to some extent the excessive
" boom " which is associated with some
of the cheaper moving -coil speakers of
to -day and with some of the dearer, but
now obsolete, patterns. Certain gramo-
phone recordings, too, are inclined to be
boomy in reproduction and this may be
improved by the use of the control choke.
Usually, however, the fault with repro-
duction from  records lies in the other
direction, i.e. needle -scratch and associated
high -frequency noises.

Muffled Speech
You have doubtless, at times, found

speech to be somewhat indistinct when
listening -in to Daventry National, par-
ticularly when using a good receiver

and speaker of up-to-date design.
The effect is sometimes so pro-
nounced as to render a radio play
from this station too difficult to
listen to with comfort. The fault

`1.'2 is not at the receiving end and will
doubtless disappear when the new
transmitter is erected. As an ex-
periment, note the quality of the
announcer's voice during the 6 p.m.
News Bulletin transmission from
Daventry National. Then switch
over to Midland Regional, or, better
still, to Northern Regional to hear the

same transmission. Note the difference and
improvement in the quality of reproduction
of the same voice from these latter stations.

Now return to Daventry National and, by
means of the tone -control, gradually cut
off the lower notes until the speech becomes
more crisp and " definite." Quite a number
of so-called good moving -coil speakers give
somewhat poor reproduction of speech, and,
therefore, benefit by tone -control. On the
other hand, the better -class balanced -
armature cones usually give an attractive
crispness to speech, simply owing to their
failure adequately to produce notes below
a certain frequency.

(Continued on page 260.)

S
L.C

20.000 ohml

S
Fig. 3.-The theoretical circuit of the unit.
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KINGS OF
THE AIR

" I am more than

delighted with the

Melody Maker.

Its TONE and

PRACTICAL WIRELESS

SELECTIVITY surpass anything I have yet tried

..VOLUME...more than required when on full"
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B ATTERY MODEL 335
With Self -Contained Loud Speaker
Kit of Parts includes 3 Cossor Valves
(220 V.S.G. Variable -Mu Metallised
Screened Grid, 210 H.L. Metallised.
Detector and 220 P. Output) ; Individu-
ally Shielded Coils. All -metal Chassis and
all parts for assembling the Receiver as
illustrated ; handsome cabinet 1131 in. x
131 in. x 104 in. and 10 in. Balanced -
Armature Loud Speaker. Provision is
made for fitting Gramophone Pick-up
Socket and Plug. E6.17.6Price

Hire Purchase Terms: 17/6 deposit
and 9 monthly payments of 151 -

B ATTERY MODEL 334
Kit of Parts, similar to Model 335
except that no loud speaker is supplied.
Handsome cabinet Es
94 in. x 131 in. x
101 in. Price

Hire Purchase Terms: 15/- deposit
and 9 monthly payments of 12/6

BATTERY MODEL 333
Kit of Parts, complete with Valves for
building Cossor MelodyMakerChassis for
fitting to your own cabinet. Specification
as Model 335 but a
without loud speaker
or cabinet. Price

Hire Purchase Terms: x5/ -deposit
and 9 monthly payments of 1016

.15.0

.19.6

And that is what a delighted Cossor user thinks about his new.
Melody Maker. You too can enjoy such praiseworthy radio
performance at a price lower than ever before. And when you
realise that the Cossor Melody Maker incorporates a Cossor
Variable -Mu Valve .... individually shielded coils .... graded
volume control, in fact every up-to-date feature in radio design,
you will readily appreciate why the Cossor Melody Maker
represents the greatest possible value -for -money in Screened
Grid Radio. The coupon will bring you full details.

OSSOR
MELODY MAKER

Prices do not apply in I.P.S.

To A. C. COSSOR LTD., Melody Dept., Highbury Grove, London, N.5
Please send me free of charge a full size Constructional Chart that tells
me how to build the Cossor *All Electric -e..  ayMaker.

*Battery
(*Strike out type not required).

My usual
Retailer

Name is

Address

FRAC. OM

Address

ALL -ELECTRIC MODEL 337
With Self -Contained Loud Speaker
Kit of Parts for All -Electric Melody
Maker Model 337 similar to Model 335
(as illustrated) but for all -electric opera-
tion, including. Cossor Valves, hand-
somely finished Cabinet, 181 in. x 174 in.
x 10} in., Loud Speaker and all parts.
For A.C. Mains only 100-125 or 200-250
volts (adjustable), Es
40-100 cycles. Price . 10.0

Hire Purchase Terms: 20/ -deposit
and 9 monthly payments of 18/6

ALL -ELECTRIC MODEL 336
Kit of Parts, similar to All -Electric Model
337 except that no loud speaker is sup.
plied. Handsome t7
cabinet 101 in. x 174
in. x 101 in. Price

Hire Purchase Terms : 211- deposit
and 9 monthly payments of x6/ -

ALL -ELECTRIC MODEL 338
Kit of Parts for All -Electric Melody
Maker Model 338 Chassis. Identical with
Model 336 except that no cabinet is
supplied. Escutcheon and template for
drilling your own E
cabinet is included.

Price
Hire Purchase Terms : 28/6 deposit
and 6 monthly payments of 991 -

Models 336 and 338 are available for use
on A.C. Mains only, 210 to 250 volts
(adjustable), 10-100 cycles.

0 2787

. 10.0

6.15.0
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(Continued from page 258.)
To Restrict the Higher Notes : Control

of Gramophone -Needle Scratch and
Heterodyne Whistles

Depress S1 and S2, and withdraw S3.
Rotate R and note gradual suppression of
the higher notes with " apparent " intro-
duction of more and more bass. Actually,
of course, the bass notes cannot be pro-
duced by the control unit, but only appear
to be increasing in proportion as the higher
notes are eliminated. This form of control
is not usually required in conjunction with
moving -coil speakers, as it would only serve
to introduce boominess. It is, however,
useful with several types of balanced -arma-
ture cones and similar speakers, also with
certain horns, with their over -dominant high-
pitched notes. -

To L.S.

in some cases, other interference noises of
a high -frequency character, can be partly
depressed by means of the condenser (K)
controlled by the variable resistance (R).
Complete removal of these whistles, etc.,
would, in many cases, mean an unde-
sirable depression of the higher notes of the
musical scale. The adequate removal of

heterodyne whistles requires more critical
values of choke, condenser and resistance
than is available in this tone unit, and
careful tuning to a particular band of
frequencies is necessary.

Radiogram Control
A certain degree of tone -control is

useful in radiogram operation. The
scratch -level of some makes of record is
unpleasantly prominent, and will permit of a
certain amount of reduction without serious
loss of " brilliancy." Needle -scratch is
associated also with mechanical resonances
in the pick-up itself, but this aspect of the
subject does not call for discussion here.
The ideal operation of radiograms,
especially where these are housed in too

lightly -made cabinets, is to
have the receiver and
turn -table in one room, the
speaker in another. The
radiogram, naturally, has
its own volume and tone -
control, but the above -
described unit, being along-
side the speaker in the other
room, naturally allows of
some further control.

20.000 The ".Beginner " in
awl. radio matters commonly

Fig. 4.-The switches, choke etc., connected in semi -pictorial form. fails to appreciate why
there should be such

Certain forms of heterodyne whistle and, differences in the quality of reproduction
from different makes and types of loud-
speakers (not forgetting, too, differences in
receiver circuits), which are yet reproducing
one and the same transmission. A few
experiments with this type of tone control
will quickly reveal the even drastic
effects of introducing further capacity, in-
ductance and resistance to either loud-

speaker or receiver circuits. After all,
both receiver and speaker are made up
of components of varying degrees of
capacity, inductance, and impedance. Tone -
controls essentially improve the " balance "
of reproduction by removal of undesired or
over -stressed frequencies-they cannot add
anything that is not already present or
which the receiver itself cannot pass on to
the speaker. Do not, therefore, expect
significant results when operating the
control choke (S.2) in conjunction with
some types of balanced -armature cone
speakers, though there will be a distinct
effect with speakers working on the inductor
principle. Most older pattern cone and horn
units do not adequately reproduce the bass
notes at the lower end of the scale, so that
there is little or nothing for the tone -control
to cut out. If you find this to apply to your
speaker, then obviously you ought to instal
a new one with a much wider frequency
response.

Furthermore, bear in mind that a good
loud -speaker does not necessarily improve a
bad receiver-indeed, it will more probably
reveal defects which the older speaker was
incapable of reproducing. In this respect
it obviously follows that the failure of a
speaker adequately to respond to manipu-
lation of the tone -control unit may be due
actually to deficiencies in the receiver itself
and not in the loud -speaker. Such deficien-
cies may be traced to the incorporation in
the receiver circuit of obsolete forms of
ehokes, transformers, condensers, etc.

In conclusion, units of the type above -
described are most efficient when the loud-
speaker windings are choke or transformer -
coupled to the output valve, thereby pre-
venting saturation of the choke.

>HT+ IT is not
always
appreci-

ated that
HI+ the posi-

tioning of a
fuse in a wireless set, although
in itself a simple matter, is
liable to cause trouble unless
certain points are watched.
This fact was demonstrated
quite forcibly [ when some
routine tests were being under-

H.T.- taken on a powerful five -valve
wireless receiver fed from H.T.

FUSE batteries and an accumulator.
After all the connections had
been made, the set was

Fig. I. switched on via the appropriate
control, but no signals could

be heard in the loud -speaker. It was confirmed that the valve
filaments were operative, but the set still appeared " dead," so
a few quick tests were made with a voltmeter in order to locate
the fault.

It was soon found that an H.T. fuse, in this ease a low con-
sumption bulb filament rated at 60 milliamperes, located between
the H.T. - and L.T. - terminal connections, was burnt out. A
replacement was effected immediately and the set switched on
once more. Still nothing happened, and on re-examining the
fuse it was noticed that the bulb filament had burnt out again.

A Charging Current
Attention was therefore turned to the set itself and although

everything appeared in perfect order it was noticed that the
2 mfd. fixed condensers were shunted between the H.T. + and
L.T. - tappings as indicated in Fig. L If it happened that any
of these condensers had developed a short circuit, obviously this
would cause a short circuit between the H.T. tappings and the
H.T. -, since H.T. - was joined to L.T. through the fuse
and in consequence the lamp was in circuit.

HT.+

LI-

H.T.
.7 The ab-

normal cur-
rent under

FUSE LOCATION these con-
ditions
would nat-

urally be sufficient to blow
the fuse lamp filament and
each condenser was therefore
tested separately but found
to be in perfect condition.
Another solution had to be
found, and since ' it was
known that when a large
capacity fixed condenser is
charged initially, there is a
momentary heavy current
rush, it was felt that this in
itself may have been sufficient
to cause the burn out.

To safeguard the fuse from this, therefore, the common ends
of the existing 2 mfd. condensers were joined to H.T. - instead
of to L.T. -as shown in Fig. 2. The fuse was in this way re-
moyed from the " charging current " circuit and on switching on
the receiver again all went well. Just bear this little point in
mind when a similar thing happens in your own case.

Fig. 2.

> HT+

HI+

HT+

HT-

LT.-

Something Secret
THE conversation in suburban trains covers a wide range of

topics, of which radio holds its own. I could not help over-
hearing an argument the other morning on the relative qualities
of two, receivers. One radio fan said he had a receiver " with a
wavelength capable of picking up the programmes from the most
distant stations." In the ordinary course of events this remark
would not have been noticeable for any trace of particular
interest. My brain must have been extremely active, for it ap-
peared to me he must have trained the wavelength to go out and
bring back the goods. Not knowing how much programmes
weigh, I wonder whether this is a feat of strength or not, but
anyway, it's a good stunt to have such a receiver.-L.K.
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THE ills to which radio sets are heir
may be divided into three main
classes; the total failure of the set

to reproduce signals, distortion of the pro-
gramme and the development of noises
not included in the broadcast. The first
two types of trouble from their very
nature are comparatively easy to detect,
the one by finding by a process of sub-
stitution the faulty component or connec-
tion, and the other by investigating
operating conditions, checking anode and
bias voltages, component, values and the
like. But unwanted noises are often due
to quite obscure causes, and the defects

Glasspaper
Fig. 1.-Cetting a flat and clean

surface on a terminal.

are far more difficult to trace, and when
found, usually require far more skill in
curing. Noises may, in their turn, be sub-
divided into two classes, those due to ex-
ternal influences, and commonly known
as " interference," and those due to defects
mainly within the receiving apparatus.

Symptoms, Causes and Cures
Interference has recently been treated

exhaustively in PRACTICAL WI-11E1ms,
so this article will be devoted almost ex-
clusively to a survey of the symptoms,
causes and cures of these noises-scratch-
ings, crackles, pops, howls and hums
which may be generated within the set
itself. The main causes of noisy reception
are, first, poor contacts and partial dis-
connections ; second, partial or inter-
mittent short circuits ; third, the effects of
accumulations of dust and damp ; fourth,
poor condition of batteries and other
components ; and fifth, mechanical causes.

Correct Aicoprect
Loop Loop.

Fig. 2.-The correct method of making
a loop to avoid looseness.

A Talk About Eliminating Noisy
Reception.

By BEAT HEAVYCHURCH

Poor Connections
The operation of a radio receiver depends

upon the passage of electric currents of
various sorts-radio frequency, audio fre-
quency and direct current, through cir-
cuits consisting of many different pieces of
apparatus-coils, condensers, chokes, valves,
resistances and transformers. Each of
these components has to be connected
into the circuit by wires, and the number
of different joints and connections in even
the simplest set amounts to several dozens,
and even more if the permanent connec-
tions within the components are taken into
consideration. Each of these many joints
is liable, if incorrectly made, to be a source
of noise, and there is also a risk of wires
breaking.

The actual noise generated by such a
fault may range from a scratching or breath-
ing sound to violent crackles, depending

Washer
Fig. 3.-A washer used to clamp

flexible wires tightly.

upon the part of the circuit affected, and
the nature of the current flowing in it.
The most common locations of loose con-
tacts are loose terminal screws. Although
I am a great believer in soldered joints,
I realise that a good screwed joint is far
better than a poor soldered connection.
There are some people who just cannot
solder, easy though the job is when rightly
tackled, and for them, I say, make screwed
joints. But do see that the nuts are tightly
screwed up, and that they and the wires
they secure are scraped or sand -papered
clean and bright. (Fig. 1).

Oxydised surfaces never make good and
permanent joints, and sooner or later
crackles will develop. When binding Veidtgris
wires under a nut, make a loop in the wire
in a clockwise direction, that is, from left
to right (Fig. 2). Then it will not work
loose. Do not try to screw a flexible lead
under a nut. One or more strands are bound Fig. 4.-The effect of acid splashes
to work loose and jam the screw thread, on flexible wires.
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and you will never tighten it down. In
this case, place a washer between the flex
and the nut (Fig. 3). The same precaution
is recommended if more than one wire is
to go under one nut.

Corrosion
Low-tension battery connections are

very liable to produce partial discon-
nections due to corrosion, either at the
terminals or in the wires due to the creeping

Fig. 5.-Bridging a joint to test a
soldered connection.

of acid or fumes (Fig. 4). The terminals
should be sand -papered bright each time
the connections are made, and the wires
should be well protected by good rubber
insulation. High resistance contacts in
the low-tension wiring give rise to most
annoying disturbances. A frequent culprit
is the battery switch, the spring contacts
of which, by long use, become bent out-
wards and fail to make good connection.
The remedy, a pair of pliers, is obvious,
but the operation requires a little care.

Another very frequent cause of poor
connections is the " dry " soldered joint
-a joint in which the junction is mechanic-
ally strong, but which, because of dirt,
which causes the formation of a kind of
non -conducting slag, is of high electrical
resistance. Dry joints are extremely
difficult to detect. If a dry joint is suspected

(Continued overleaf.)

and fumes
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Pig. 6.-The old type valve legs should be
opened to ensure a tight ill in the socket.

(Continued from previous page.)
in any set being tested, go over all the
joints with a good hot iron and a spot
of Fluxite-but a less drastic method is
to bridge each joint in turn with a tem-
porary connection, such as the testing
prods (Fig. 5) which every' amateur should
possess.

Poor contacts often occur at valve
holders. Sometimes the trouble lies in the
valve pins, which require gently opening
out with  a small penknife Fig. 6) or,
if the pins are of the solid type, the sockets
of the valve holder may require similar
attention. A vulnerable point in many
valve holders is the spot where a riveted
joint is made between the socket and the
metal part which forms the terminal.
It is best to avoid holders with riveted
joints if possible, and to select those where
all the metal for any one terminal is in
one piece.

Partial and Intermittent Connections
Closely allied to bad joints are partial

disconnections and intermittent connec-
tions. These are almost always the result
of broken wires inside some sealed com-
ponent. The primary windings of intervalve
transformers are a fruitful field for reaping
this form of trouble-secondary windings
are not so'liable, because they do not carry
current, and are, moreover, isolated from
the high tension battery. High -frequency
chokes, connected in the anode circuits of
high -frequency and detector valves, are
also susceptible to break -down in this way,
and these two types of component should
be among the first to be tested if a broken
connection is suspected. What often
happens is that a wire breaks off short in
the winding at the point where it is con-
nected to the terminal of the component,
and makes partial or intermittent contact.
This can usually be detected by tapping
or shaking the component, when the
scraping together of the two disconnected
parts will cause a great increase in the
crackle.

Pipe -Cleaner
Or Feather

(
Condenser

Vanes

Fig. 8.-Dust in between condenser vanes gives
rise to grating noises when tunine

PRACTICAL WIRELESS May 6th, 1933

An intermittent or poor earth connection
(Fig. 7) will often produce both loss of
volume and a greatly increased tendency
to oscillation. If your trouble is general
instability of the receiver, look first to your
earth.

Most distressing noises are produced by
partial or intermittent short circuits on the
high -frequency side. Often the trouble
can be traced to an aerial or down lead
which, in windy weather, chafes against a
gutter, a tree branch or other body.
Gradually the insulation is rubbed off, and
then, every time the swinging wire touches
the object, there is a momentary earth
connection. A general tightening up, and
perhaps a hold -off insulator will put matters
-right.

A partial or intermittent short circuit
can also easily occur in variable condensers,
due to one or more of the vanes being bent
so that a moving vane touches a fixed plate.
In the case of tuning condensers a harsh,
grating noise will result, but in the case of
reaction condensers, the noise will be much
louder and even alarming, due to the fact
that high tension current is being made and
broken at the short circuit. This trouble
can be tracked down by switching off the
set and gently turning each condenser dial,
when a grating contact will be heard and

Fig. 7.-Make sure the earth connection
is sound.

felt. Re -adjustment of the condenser
plates is rather a delicate operation, but if
the fouling is not very severe, a repair is
well worth trying. A partial short is some-
times found in reaction condensers on
metal panels due to the breakdown or
careless fitting of insulating bushes.

Dust and Damp
It is really extraordinary how much dust

and dirt can enter the best designed radio
cabinet, while if the case is properly con-
structed, or open at the back, as so fre-
quently happens in radiograms, or if the
set is used without a cabinet-a favourite
trick of ardent constructors, its condition
after a week or two will be deplorable.
Dust, and even insects between condenser
plates is a frequent cause of crackling. The
only remedy is to dismount the condenser
and carefully clean it with a bent pipe cleaner
or feather (Fig. 8). A layer of dust, especi-
ally damp dust, will greatly alter the value
of a grid leak, render a fixed con-
denser leaky, and cause considerable
fluctuations lin the resistance of fixed
resistors. All these effects may pro-
duce noisy reception. Periodically
every set should be examined and
cleaned up. If a vacuum cleaner is
available, a few minutes attention with
this machine will work wonders (Fig.
9), and a small pair of bellows is not
to be despised. High tension bat-
teries should also be wiped over
occasionally, as accumulations of damp

Another large class of " noise faults "
are those due to deterioration of certain
essential components and accessories. Fail-
ing low tension is apt to be noisy, because
the filament current varies and " modu-
lates " the anode current. Similarly, a
worn out high tension battery develops
varying resistance and thus varying high
tension current, the changes in value being
passed on from valve to valve as the
unwanted modulation. The worst possible
case, of course, is where a high resistance
fault develops in a part of the equipment
which is common to the circuits of several
valves. The normal variations in anode
current of one valve cause a varying voltage
drop across the high resistance fault, and
this is reflected in the anode circuits of all
other valves. Low frequency instability
is thus set up, and its effects may range
from a gentle ticking " to the " pop -pop -
pop -pop " reminiscent of a motor boat,
while in really bad cases unbearable howling
is generated. The cure, of course, is to main-
tain batteries in efficient condition, and to
guard against motor boating by decoupling
the anode circuits of the various valves.
Microphony

Cracklings in moving -coil speakers are
often due to loose connections to the moving
coil ; scratchings and scrapings may be
due to the coil being out of centre-good
speakers have provision for adjusting the
centering - or even to vibration of the
tinsel commonly placed behind the fret.

Two other causes of unpleasant noise
need mention. First, microphony--that
building up of a whistle, shriek or groan
due to the vibration of! valve electrodes
under the influence of a powerful loud
speaker. The vibration may be conveyed
from the speaker to the valve via the chassis,
or through the air. Mounting the valve
holder on a sorbo pad, and damping bulb
vibration with plasticene stuck on the valve
are partial remedies, but usually a badly
microphonic valve needs changing for one
of a newer non-microphonic construction.
If possible, the loud -speaker should not be
situated close to the high frequency or
detector valves, but where this is unavoid-
able, the precautions mentioned above are
still more essential.

Mains hum is most objectionable. A well
designed A.C. mains set should be perfectly
hum free. It is impossible, in the space at
command, to give complete instructions for
curing hum, but a potentiometer for obtain-
ing the true electrical centre of the filament
transformer secondary, overhaul of the
smoothing circuit, attention to earthing and
the spacing out of A.C. leads are the first
points to be attended to. In particular,
A.C. leads, whether mains leads or low '

tension wiring, should be kept as far as
possible from the H.F. and all grid wires.
Ample smoothing, decoupling of anode and
grid circuits, including iautomatic bias
devices, may all be necessary to cure really
bad cases.

VaCtlafe Cleo/7er
Nozzle

-
and dirt cause high-tension leakage and Fig. 9.-A vacuum cleaner will remove
more noise. of all troubles-dust.

the greatest
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IN this receiver we have several most
ingenious and novel features, and it
certainly represents a radical departure

from normal set design. Starting with the
cabinet it will be seen that this does not
follow the orthodox arrangement of a small
loud -speaker grille situated above or below
the tuning controls; but it is cut out to form
a pleasing design all over the front, and
attractive silk backing is employed to set
off the design. The baffle for the speaker is
a separate board fitted behind this silk, and
this prevents the rather obvious lay -out
which characterizes the ordinary set.
Situated In the centre of the front is a most
elaborate tuning dial, and this is unlike any
other which we have so far seen. Two
ivorine scales are arranged round the tuning
knob, and these scales are graduated
in stations, wavelengths and kilocycles.
The principal European stations are marked,
and, therefore, it is most simple to tune to
a station by using the name, the wave-
length or the frequency reading appropriate
to the station. In place of the customary
pointer a beam of light is employed for
tuning, and this is brought into operation
by pushing the tuning knob in towards the
cabinet. When this is pushed a short way
a contact is made and a small pilot lamp
enclosed in a narrow metal box is illumina-
ted, and the carrier for the lamp is turned

The neat interior of the Six -Sixty Chassiset.

IR VIEWS ON
CEIVERS

SIX -SIXTY TYPE 3-32
CHASSISET '

with the control knob. This is situated
behind the ivorine scales and is quite close
to the scale and, therefore, a very narrow
beam of light is seen to travel round the
scale as the knob is turned. When the
required setting is obtained, the knob
is pulled slightly outwards and the lamp
is extinguished, thus saving an un-
necessary drain on the accumulator.
The Circuit ma

The other details will be mentioned
as they are met in the examination of
the circuit, which follows the more or
less standard arrangement of screen
grid, detector and pentode valves.
Special Six -Sixty valves are employed,
the output being a S.S. 220 Pen, which
operates with a very small grid -bias,
but gives quite a large output. The
small grid -bias required is 'obtained
by means of a resistance in the common
negative circuit, and thus the necessity
for a grid -bias battery is avoided.
Capacity reaction is employed, and
the condenser which is employed for
the purpose is mechanically linked to
a variable resistance which is connected
between aerial and earth. Thus selec-
tivity is slightly improved as the re-
action is advanced, as the input to the
grid circuit of the S.G. valve is reduced
and the signals in the detector circuit
are increased. This forms a very valu-

able feature in tuning and greatly
assists in receiving a distant station
clear of interference. The remainder of
the circuit is more or less standard,
but all values appear to have been
chosen so as to obtain not only the
maximum signal strength from each
stage, but also to ensure stability and
obviate risk of breakdown.

The Controls
The front of the cabinet, as has

already been stated, is occupied princi-
pally with the loud -speaker grille design
and the main tuning control, and, in
addition to this, there are two small
knobs situated on the right and left, and
slightly below, the main tuning knob.
The left-hand control is the main
selector switch, and this is provided
with four separate positions. When
upright, the medium waves are in use,
and when turned one -quarter of a
revolution to the right the long waves
are brought into action. A further
rotation of a quarter of a circle brings
the gramophone pick-up connections
into circuit, and the final quarter of a
revolution switches the receiver off. The
right-hand control is the reaction clevice,

which has already been mentioned. At the
back, all that can be seen of the receiver is
the rear portion of the metal chassis, on
which is a small adjusting screw for the
aerial trimmer, and this obviously only
requires adjusting when the receiver is first
put into commission and thereafter may be
ignored. The H.T. negative lead is pro-
vided with a fuse -plug.

Front view of the 3-32 Chassisett.

Results
The performance set up by this receiver

was very good indeed, and the H.F. stage
certainly pulled its weight. Upwards of a
dozen stations were easily tuned in with no
difficulty at all, the dial being simply set to
the requisite reading. With a very poor
indoor aerial six or seven stations could
be received with quite good volume, and
there is no need to carry out any difficult
manipulation of selectivity and reaction
control in order to obtain stations free from
interference-due to the very efficient
band-pass aerial circuit which precedes the
S.G. valve. On the long waves, all the
principal stations are easily tuned in.

RECEIVER : Type 3.32 Chassiset.
MAKERS : Six -Sixty Radio Co., Ltd.
CIRCUIT: S.G., Detector and Pentode

Valves. Band -Pass Aerial Tuning ;
Combined Reaction Condenser and Aerial
Resistance ; Automatic Bias for Pentode
Stage; Fused Battery Leads; Illuminated
Selector Dial Calibrated in Stations,
Wavelengths and Frequency; Balanced
Armature Loud -speaker.

1 RESULTS : Outstanding simplicity in hand-
s ling and high standard of performance
f from the point of view of selectivity,
i quality and range.
i ' PRICE: £10 - 10 - O.

 I,. 111 lb.. 40 41.0 1.
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The Mains Aerial
WE have previously mentioned in these

notes that a " mains " aerial is
often almost as good as the usual extended
outside wire. The conventional way of
using the mains as a source of pick-up is
merely to connect a fixed condenser of
.0001 mfd. to .001 mfd. between one
supply lead and the aerial terminal.
Unfortunately this system is not always
satisfactory because any interference which
happens to be superimposed on the supply
is introduced into the receiver at its most
sensitive point and is thus amplified just
the same as are the legitimate signals.
The natural result is that reception is far
from pleasant.

Eliminating Interference
JUST recently we happened to be trying

out an A.C. set in a room where no
aerial, was available so we were obliged
to use the mains. It was soon found that
this' was no use because everything was
drowned by a loud " whine.' The diffi-
culty was soon overcome, however, by
connecting two condensers in series across
the mains and taking the " aerial " con-
nection from their centre tap. At first
a pair of .0005 mfd. fixed condensers were 00/44{d
employed, but even then a small amount of Pre-set.
hum was aiielible. On replacing one of
them by a .001 mfd. pre-set condenser and
adjusting this carefully, reception was all Fig. 1.-The
that could _ be desired. The idea under-
lying this scheme is that the aerial terminal
must be connected to a " neutral " point,
and if the. .two condensers are 'of exactly
the same capacity any " ripple " or irregu-
larityin. the supply leads is cancelled out.

You might like to try this method so the
connections are given in Fig. 1. There
are just two points to watch  the first is
to see that the pre-set condenser is of good
quality, and the second is that it should
be adjusted with an insulated screwdriver,
or a piece of wood shaped off to an edge,

to guard against the possibility of getting
a shock by touching a " live " point. It
is also a good " safety first " idea to
connect the pre-set condenser to the
" set " side of the fuse so that in case of a
short-circuit no damage will be done.

Mains Transformer

Mains
Play

/ ola'

LA -use

00054W21...
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the arrangement' follows very
closely on that of an ordinary
D.C. set, but a Westinghouse
Style H.T. 8 metal rectifier is
included in the positive H.T.
supply lead. The valves are
Mazda D.C. types, a DC2/SG
being used in the screened grid
stage, a DC3/HL for detector
and a DC2/P in the power out-
put stage. All these valves take
.1 amp. of heater current and
have voltage ratings of 20, 25
and 35 respectively. The heaters
are all wired in series with

each other and with a 1,700 ohm resistance
which limits the supply voltage to 80. The
resistance is tapped after 1,200 and 1,400
ohms so that it may be adjusted to suit
mains voltages from 200 to 250 volts. This
latter component can be bought ready-made
from Messrs. Bulgin, or can easily be con-
structed at home by winding 71 yards of
38 -gauge Eureka resistance wire on a glass
tube and taking tappings after 50 and 58
yards. It will not become very hot in use,
but should for preference be mounted in such
a position that air can freely circulate
around it. The remainder of the circuit
is fairly straightforward and follows the
usual S.G.-Det.-L.F. arrangement. When
connected to A.C. mains the H.T. supply
is rectified by the metal rectifier, but on
D.C. the latter component acts merely as a
limiting resistance.

Since the receiver is in direct contact
with the supply mains (as are all " uni-
versal " receivers) it will always be " live,"
and therefore precautions must be taken
to ensure against short-circuits or shocks.
In this respect ample safety is secured by
inserting condensers in both aerial and
earth leads and by well sinking grub
screws in the various control knobs.
Incidentally it might be mentioned that
sets very, similar to that illustrated are

To Aerial extremely popular in America just now,
7Orrtunal. and we can see no objection to their

method of eliminating interference adoption in this country. They are not
with a mains aerial. expensive to build and have a very modest

current consumption-that described takes
A Universal Receiver with Standard Valves

WE were recently asked if it was possible
to make 'a receiver to work from

either A.C. or D.C: mains and using
standard mains valves. -It sounds rather
a stiff problem, but ' after a little con-
sideration the three -valve circuit shown in
Fig. 2 was evolved. Our querist made up
the set and has since reported excellent
results on both kinds of supply.

A study of the circuit diagram shows that

/7000,4m$

4.c.

.4,2C

Fig. 2.-The circuit of an S.G.-Det.-P. Universal (A.C. or D.C.) receiver using standard
D.C. valves.

about 25 watts per hour.

Class " B " and Tone Correction
THE Class " B " valve, like pentodes,

has a tendency to give over -emphasis
to the higher audio frequencies so that in
most cases some form of tone -compen-
sation is called for. When using pentodes
the usual thing is to connect a fixed con-
denser and a resistance in series across the
primary terminals of the output trans-
former, and althoughthis same method could
be applied to Class " B " it is open to a
serious objection. It has been explained
in these columns before that the H.T.
current consumption of a Class " B "
valve is proportional to the signal strength
which the valve is called upon to give.
Thus it would be wasteful to suppress any
frequency band which had been amplified
at the expense of high-tension current.

The most economical way of preventing
shrillness is, therefore, to include the
tone control arrangement in some part of
the 'circuit preceding -the output valve.
A good place is across the primary winding
of the " driver " transformer, but equally
good correction can be obtained by the use
of a tone -control transformer between the
detector and " driver " valves. As a
matter of fact either of the latter methods
effects a distinct economy by cutting down
the average Class " B " anode current
by as much as 15 per cent.
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THE NEW "3 I N 1" INSTRUMENT

SUPERHET RADIO (7 VALVES)

2 ELECTRICALLY REPRODUCING GRAMOPHONE

3 IMPROVED AUTOMATIC RECORD - CHANGE

THIS complete " 3 in i " home entertainer
gives you
FIRSTLY, seven -valve radio employing a super-
heterodyne circuit and variable mu valves, with the
extended range, complete freedom from overlap and
" background," and that extraordinarily high degree
of se!ectivity this means.
SECONDLY, an electrical gramophone, as simple to
turn on as electric light, and which reproduces
your own records electrically.
THIRDLY, the latest improved type of automatic
mechanism to play eight records without any
attention, or to repeat one record indefinitely.
Reproduction on both radio and gramophone is

through an electromagnetic moving coil speaker
giving a tone absolutely "true-to-life." There is
nothing experimental about this model. Its thorough
reliability has been proved over a period of many
months before introduction.
The cabinet work is particularly noteworthy. It
definitely ackrrowledges that radio is a new thing,
and must be treated newly. In basic principles the
design recognises the soundness of past craftsman-
ship, but new thought is apparent in the clean lines,
the contrasting of exquisite grainings, and the
absence of dust -catching mouldings. And because
sound is influenced by cabinet design, this Auto -
radiogram has combined much thought, scientific
kill and art in achieving "true-to-life" tone quality

-for after all, the sole object of the instrument is
to please the cars.
This is but a brief description of "His Master's
Voice" newest radio -gramophone. You will find be-
low a more detailed specification. But to appreciate
this model fully, you must see, examine, and hear it
for yourself at any " His Master's Voice" dealers.

55
IN ONE SIMPLE

all for GNS.
INSTRUMENT

SPECIFICATION
"His Master's Voice" Superhet Autoradiogram Seven, Mode! 5241
Circuit. Seven -valve superheterodyne; all mains. Three band-pass circuits employed.
Variable mu valves. Tuning by specially compensated 4 -gang condenser. Brilliancy
control to adjust tone. Three control knobs only : tuning, volume and master switch.
Calibrated 'wavelength scale, illuminated and giving the names of principal stations
opposite their -wavelengths. °Automatic record -changing mechanism, giving continuous
record programme of half -an -hour or more, with eight ten or twelve -inch records. No

ore -setting necessary. Push button rejects any record at will. For A.C. or D.C.

"HIS MASTER'S VOICE"
The Gramophone Co., Ltd., London. (Ps -ice does not apply in I.F.S.)



266 PRACTICAL WIRELESS May 6th, 1933

1

1

/41=1111.114.1.10,onoWt =..t NEM, 11=r111,1

View showing the partly assembled receiver.
AN inspection of the illustrations on

these and the following page will
reveal the ingenious system I adopted

in the construction of the cabinet and the
arrangement of the receiver portion of the
Featherweight Portable Four. A circuit
diagram was given last week, and I propose,
therefore, to confine the first part of this
article to a description of the cabinet.
Accessibility

From the point of view of accessibility
the Featherweight Four easily scores over

anything hitherto placed
before the' home cons-

' ductor. Every part. of
the receiver can be got
at during erection, and
it also i s a delightfully
simple matter to adjust
it afterwards. The fretted

- front carries a strip
baseboard (if I may use
the term), and the
diagrams on the follow-
ing page show how the
various parts are as-
sembled. Almost t he
entire structure forming
the cabinet is made from
walnut or oak lin. wide
by lin. thick. This sec-

' tion'of wood is Obtainable
from any stores supply-

' ing frefwood, and you Corrare therefore, by the
expenditure of a few ama
pence, relieved of the task of sawing and Class B Amplification, specially designed
planing the wood to this section yourself. and covered by My Personal

a considerable
amount of work
in the baseboard, THE MOST II'

mmlet Neel pac.11122D.111111.1 ;419 NCID, >4=11. maw pzut vor.iNaar,onrOVIEDN ;

No Joints !
Notice also that the cabinet is so designed

that you merely require a saw in order to
make it. I have entirely dispensed with
the normal style of woodworking joint,
realising that many of my readers would
not be woodworkers. I have used the
perforated strips which are obtainable,

together with the perforated
angle -brackets in the well-
known constructional toy sold

under the trade name of
Trix, at $d. 'a box. You
do not even have to

drill the strips, '
and once you

have c u t
out the
van o
lengths of
Wood 'it is
merely a
matter of
minutes to
screw t h e
parts to -

tween the strips PORTABLE
save a consider- ; FREE BLUE PRIPable amount of i WITH THISdrilling and en-
able the sub -
baseboard ar-
rangement of the
components to be
carried out with a
minimum of work.

Assembling t h e
Components

Chassis mount-
ing  valve -holders
are used, and
these are fixed
with their legs be-
tween  the rear-
most strips. - The
other components
span the spaces

for the spaces be-

THE LIGHTEST YET !

gether after
fretting
out the
grille to
the shape

shown. When
completely as-
sembled you
will find that
whilst the struc-
ture is entirely

rigid.it is practically
featherweight I
have even saved you

provided by the
three strips. The

 three strips them-
selves are merely
nailed to the two
end strips, the-

: points of the nails
being , clinched
over. Notice that

The compleLly ass mb

the baseboard is t.
slotted at the ends - - ORIG1NAto clear the frame ;
aerial and in the f.         . . .

I NI.M.0.01/.140S46441.41.0...1141.1111. AMMO, 4,vi4owt,... mliwo.s Homo,
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y F.J.CAMM
.mplete Constructional Details of my
azing Light -weight Portable employing

1 for " Practical Wireless " Readers
al Free -advice Guarantee.

INGENIOUS
EVER!

INT GIVEN
ISSUE !

obled receiver.

centre to clear the
Rola speaker. The
baseboard is
screwed and glued
from the outside to
the front. The two
tuning, condensers
(the extremes of the
three top knobs),
the reaction con-
denser (the -central
top knob), the
wave -change switch
(the left bottom
knob), and the on -
off switch (the
right bottom knob)
are next secured
to the front and
after the remain-
der of the compo-
nents have been

fitted to the base-
board wiring is
commenced. Do not

show that a. surprisingly
small number of wires only
are required.

Covering the Front
Before attaching the

speaker, but after the re-
mainder of the wiring 1

completed, the front shouli
be covered with the par-
ticular leather cloth which
the builder selects. You
will require, if you pur-
chase the 54in. wide
variety, lyd. only. It is ob-
tainable at all prices from
4s. lld. per yard upwarth.

That costing 6s. Ild. per yard is a particu-
larly serviceable and stout brand, and it is
also obtainable in a variety of colours. Cut a
piece lin. wider than the front and glue bait
the wood and the back of the leather cloth.
Press it into even contact with the front
and turn the edges over. Drawing pins may
be partly pressed into the fabric until the glue
has set.

The Grille
Next, pierce the grille in the centre of each

opening, making diagonal
cuts, and proceed to pull
these ends through, and
glue them to the back of
the grille. Here
again drawing pins
will assist in keep-
ing the ends in
place until the glue
is dry. When
the glue is
thoroughly
hard, glue over
a piece of old
gold gauze
and finally
attach the
loud - speaker
by means of
the four nuts
and bolts pro-
vided. USe
bolts with
plated heads,

SMALL IN SIZE ! !

secure the front to
the cabinet until
wiring is Complete,
and leave the frame
aerial winding until
the last.

The full-size
blueprint given
with this issue

- should enable - the
wiring to be carried

LIT Y out without .diffi-
railty. An inspee-

as these show
on the front of
the cabinet.
Complete the
wiring to the
loud- speaker
and then 'plant
on the four
notched frame
aerial brackets
in the positions
shown in the
photograph.
(Contd. overtean

Convenient, easily
erected, and ac-

cessible.
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SPECIFICATION OF FEATHER-
WEIGHT PORTABLE.

Two Utility Bakelite Condeners, .0005 Type W. 297.
One Wearite H.F. Choke, Type H.F.P.A.
One Lissen Dual Range Shielded Coil.
One Graham Farish Litlos Condenser, .0003.
One Graham Farish Ohmitc Spaghetti Resistance

10,000 ohms.
One Graham Farish Ohmite Spaghetti Resistance,

50,000 ohms.
One Graham Farish Ohmite Spaghetti Resistance,

100,000 ohms.
Three Clix 4 -pin Chassis Type Valve -holders.
One Clix 7 -pin Chassis Type Valve -holder.
One Bulgin On -Off Switch,Type, S.38.
One Bulgin Wave -Change Switch, Type S.36.
Four Bulgin Frame Aerial Spacers, Type 1.12.
One Bulgin Senator Transformer, Type, L.F. 12.
One Lissen Class B Driver Transformer.
One 2 megohm Grid Leak, with wire ends, Lissen.
One T.C.C. .01 mfd. Fixed Condenser, Type M.
One T.C.C. .0002 mfd. Fixed Condenser, Type M.
One T.T.C. .002 mfd. Fixed Condenser, Type M.
One T.C.C. .1 mfd. Fixed Condenser, Type 50.
One T.C.C. 1 mfd. Fixed Condenser, Type 50.
One T.C.C. .001 mfd. Fixed Condenser, Type M.
One Cossor 220 S.G. (Metallized) Valve.
One Cossor 210 H.F. (Metallizect) Valve.
One Cossor 215 P Valve.
One Cossor 240 B Valve.
One Rola Loud -speaker, Type F.5 -PM -14 -Class B.
2 ozs. 24 D.C.C. wire (medium -wave) and 2 ozs. 34

D.S.C. wire (long -wave) for frame.
One Ediswan 120 volt H.T. Battery, ref. 69706.
One Ediswan 9 volt Grid Bias Battery, ref. 69807.
One Ediswan 2 volt accumulator, E.L.M.2.
Four Wander Plugs, (H.T.+, G.B. + and

G.B.-).
Two Spades (L.T.-I- and L.T.-).
One coil Glazite, flex, screws, wood for case, carrying

handle, etc.

4"

/2"
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Details of Frame Aerial
Windings, with Drilling
Diagram for the Front,
Together with Frame Aerial
Details, Will be Given

Next Week.

1111111 am

The front and baseboard.

/4"
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How to assemble
the cabinet.

(Continued from previous page.)

These have ten comb -like slots into
which the long -wave windings
and the short-wave windings are
piled. For the long -wave winding
use 46 turns; and for the short-
wave winding 18 turns. Connec-
tions are taken from these to the
three-point wavechange switch.
Further to secure the frame aerial
winding, sealing -wax or Chatter -
ton's compound should be used to
hold them in the slots.

The large slots are for the long -
wave winding and are the inner-
most slots.

Covering the Frame with Card-
board and Leather Cloth
Now put the set aside and

proceed to cover the framework
itself with thin cardboard. Damp
this and leave it to dry when
it will be found that the card-
board will have shrunk and
considerably braced up the frame-
work.

Next, attach the leather cloth,
cutting the entire covering in one
piece and leaving about lin. mar-
gin all round to glue inside.
But of this I shall have more to
say next week.



May 6th, 1933

PICK YOUR BARGAIN

KENWELL POWER PACK
,Electrifies your present Battery Set. For A.C.
Mains. With Matched Moving -Coil Speaker in
..Handsome Walnut Cabinet, as illustrated. Usual
Price, £7/15;0. Our Price, 84/0/0, or 12 monthly
payments of 7/4.

-LOEWE A.C. MAINS RECEIVER. Complete 3 -
Valve Set, with Permanent Magnet Moving -coil
Speaker. Ready to play. 'List Price, 0 Gus.
Our Price, 118/10/0. or Deposit 81/0/0,, balance
in 11 monthly payments of.11/-.
MARCONIPHONE RADIOGRAM, A.C. only,
Model 330. List Price, 32 Gns. Our Price,
19 Gns., or 24 monthly payments of 13/7."
ALL -ELECTRIC RADIOGRAM with' Garrard
Automatic Record Changer, A.C. only, 3 -valve
S.G.  Detector, and Pentode. Moving -Coil
Speaker. Our Price, 22 Gm., or Deposit 85/2/0
and 11 monthly payments of 36/-.
ALL -ELECTRIC RADIOGRAM with Electric
Motor, A.C. only, 3 -valve S.G., Detector and
Power. Moving -Coil Speaker. Our Price,
12 Gnu., or 12 monthly payments of 22/3.
KENWELL ALL -ELECTRIC 2 -VALVE SET.
Detector and Pentode complete with Speaker,
ready to play. For A.C. or D.C. Usual Price,
£7/10/0. Our Price, 84/0/0, or 12 monthly
payments of 7/4.
KENWELL 2 -VALVE DE LUXE A.3.2. De-
tector and Pentode. Complete with P.M.
Moving -Coil Speaker. Ready to play. Usual
Price 0115/0. Our Price, 85/5/0. or 12 monthly
payments of 9/8.
wwww,

Just pay a further 2/6 on delivery.
Send Balance in .6 monthly payments of

2/6
2/8.
LOEWE CABINET SPEAKER with
4 -pole Balanced Armature Move -

only ment. Our Price, CASH 17/6or C.O.D. Carriage Paid
USUAL PRICE 39/6.

W.B. P.M.4 MOVING -COIL SPEAKER.
With input transformer, Cash or C.O.D.
Carriage Paid, 82/2/0.
Balance in 7 monthly payments of 5/9
NEW BLUE SPOT PERMANENT
MAGNET MOVING -COIL SPEAKER
29 P.M. With input transformer. Cash
or C.O.D. Carriage Paid, 81/1216.
Balance in 6 monthly payments of 5/2.
BLUE SPOT UNIT AND CHARMS.
Typa 99 P.M. including matched trans-
former. Cash Price, 82/19/6.
Balance in 11 monthly payments of 5/8.
ROLA PERMANENT MAGNET -MOVING -
COIL SPEAKER F.8. With Universal
tapped input transformer. Cash Price,
82/9/8. Carriage Paid.
Balance in 11 monthly payments of 4/6.

JUST RELEASED

Send

5/9
only

Send

5/2
only
Send

5/6
only
Send

ve
only

LISSEN ALL -ELECTRIC
SKYSCRAPER 3

Complete with 4 valves and con-
structional chart in sealed Lissen
carton. Cash or C.O.D. Carriage
Paid, 87/19/6.
Balance in 11 monthly payments
of 14/8.

Send

14/8
only
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PILOT AUTHOR KIT
Exact to specification
FEATHERWEIGHT PORTABLE

As described in this week's issue.

KIT "A" pAaurtths,orsiesKsit firstvolives,tsAegnfieel,

panel, baseboard and speaker,
CASH or C.O.D. Carriage Paid, £3;1'3.
Delivered, Carriage Paidon firert payment of
Balance in 11 monthly payments
of 5/8.

518
KIT gg B PP As Kit " A " but with valves

only. Delivered, carriage paid,
on first payment of 9/10
Balance in /7 monthly payments of 9/10.

Cash or C.O.D. Carriage Paid. 85/7/6.

Selected C.O.D. items. You
pay the postman. We pay
post charges on orders

over 10/-.
1 Lissen Dua! Range Shielded Coil .. .. 6 6
1 Bulgin Senator Transformer L.F.12 6 9
1 Lissen Class " B " Driver Transformer .. 12 6
1 Set of 5 T.C.C. Condensers as specified .. 8 0
Wire, Glasite, Flex, Screws and 4 Bulgin

Frame Aerial Spacers .. 6 3
1 Set of Specified Valves .. £2 6 3
1 Rola Class " B " Speaker .. £1 12 6

KIT -BITS

A.C. TWIN
KIT isAff Author's Kit of first specified parts,

less valves, cabinet, panel, base -
beard and speaker, CASH or C.O.D. Carriage Paid, £7;1 6.
Delivered, Carriage Paidon first payment of 13/_
Balance in 11 monthly payments
of 131-.

KIT ,s RIP As Kit
" A "

but with valves only.
Delivered,carriagepaid,
on first 181.
payment of I
Balance in 11 month-
ly payments of 181-.

Cash or C.O.D.
Carriage Paid, 89/16/6.

KIT " C " valves,val,
cabinet, panel, and base-
board, but less speaker.
Delivered, carriage
paid, on first 0113
payment , of
Balance inll month-
ly payments of 2113.
Cash or C.O.D. Car-
riage Paid, 811/11/6.

SUPERSONIC SIX
KIT "A"
Author's Kit of first specified
parts, including ready -drilled 12/6panel, but less valves, cabinet,
and chassis. Cash or C.O.D. Balance in 11 M'thly
Carriage Paid, £6,16 6. Payments of 1216
Set of 6 Specified Valves : .£3-11-6 or add 6/7

to each monthly payment.

Delivered Carr. Paid.
on first payment of

Selected C.O.D. Items. You pay tte
postman. We pay post charges cn
orders over 10/-.

1 Pete -Scott Paxolin Panel and Aluminium
Baseboard drilled to specification 10 9

1 Set of 4 Wearite Coils as specified .. £2 2 0
1 T.C.C. Special 8 mfd. Condenser Block .. 14 6
1 Lissen Hypernik L.F. Transformer, 3:1 .. 12 6
2 Polar .0005 mfd. Var. Condensers with

S.M. Dials ..
1 Set of 6 Specified Valves £3 11 6

KIT -BITS

13 0

CASH, C.O.D. or EASIWAY

IMPORTANT
Parts, Kits, Miscel-
laneous Compon-
ents. Finished Re-
ceivers or Acces-
sories for Cash,
C.O.D., or H.P. on
our own system of
Easy Payments,
send us a list of
your wants. We will
quote you by return.
C.O.D. orders value
over 10/- sent
carriage and post

charges paid.

PILOT GUARDIAN
Q.P.P. 4 -VALVE KIT

KIT " A" Complete Kit of Parts including Send
ready -drilled ranel, but less Valves 7/6

and cabinet. CASH or C.O.D. Carriage Paid, £3/19,6. s
7.6 Deposit and 11 monthly payments of 7/3. only

KIT " B ;,',;1,ath valves
5., cabinet. CASH or C.O.D.,
Carriage Paid, £6,113.0.
Delivered, Carriage Paid 12/6
on First Payment of ..
Balance in 11 monthly payments

of 12/0.

KIT c PP
bat withbut with Valves

and Table Cabinet. CASH or
C.O.D. Carriage Paid, 57/13/0.
Delivered, Carriage Paid. 14/ -
on First Payment of ..
Balance in 11 monthly rayments

of 14/...

KIT if D If As Kit "C " but with Consolette cabinet, less
speaker. CASH or C.O.D., Carriage Paid,

88/3/0. Delivered Carriage Paid, on First Payment of 151.
Balance in 11 monthly payments of 15'-.

Send for Full Size Blue -Print and Constructional Chart.
Usual price 1/-. Sent FREE to Practical Wireless" readers.

PETO-SCOTT CO. Ltd. 77, City Road, London, E.C.1.
Telephone : Clerkenwell 9406-7.

West End Showrooms : 62. High Holborn, London, 1N.C.2. 'Phone: Holborn 3248.
Dear Sirs, Please send me CASH/C.O.D./11.P

for which I eneose s d CASH/H.P

NAME

ADDRESS

Pr. W. 6;5,'3.

STRICT PRIVACY GUARANTEED WE DEAL WITH YOU DIRECT
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EXPERTSi of the

13.13.C-

1

11

IEMEN

FULL O'POWER
RADIO BATTERIES

FOR CHECKING THE QUALITY

OF RECEPTION AS RECEIVED

IN VARIOUS DISTRICTS

YOU CANNOT WISH FOR A
BETTER RECOMMENDATION

BUY

bJ larlDia

THEY COST NO MORE THAN ORDINARY BATTERIES

WA -of -SIEMENS ELECTRIC LAMPS AND SUPPLIES LIMITED

38/39, Upper Thames Street, London. E04:

May 6th, 1933

ROLA
t e Wor ds Finest Re  ro  steers
Use

ROLA Model F5 - PM - 14 - Class B
(PRICE 32/6)

Used and Specified Exclusively
for the

"PRACTICAL WIRELESS"
FEATHERWEIGHT PORTABLE

Only by using Rola
Speakers can you get
the utmost realism
combined with the
greatest sensitivity.
Write to -day for
the Rola Folder.

THE BRITISH
ROLA CO., LTD.,
Minerva Road.
Park Royal. N.W.IO.

'Phone :
Willesdm 4322-3-4-5.

 EXTENSION SPEAKERS
There is a correct Rola Extension Speaker
for practically all British radio receivers.

Write for list.

IZOLA
SPEAKERS

for better
Radio Reception

The Motor Cyclist's
Enquire Within

r3

// " This is the only Reference Year Book%' , covering every phase of Motor Cycling. Contains complete
/% and comprehensive information with practical illustrations

relating to all makes of machines and accessories, facts
and figures regarding competitions, records, clubs, legal
matters, overhauling and repairing, tuning, classified
buyers' guide, etc.

Obtainable at all Newsagents and Bookstalls or post free 1/2 front
George Newnes Ltd., 8-11. Southampton St., Strand, London. W.C.2.



by

/ to calculate since the distribution of
current through the conductor is uniform
but when we come to alternating currents
a peculiar state of affairs exists. The
current tends to be densest near the

Isurface of the conductor. In the case
of a round wire, for example, there would
be more current passing just under the
surface of the wire than in the centre.

IThis phenomena, which is known as the
" skin effect " becomes more marked as
the frequency of the current

I increases, that is to say, it is
most noticeable with high -fre-
quency currents. In the case

! of radio -frequency currents, the
skin effect is so strong that
with large conductors, as are

! used in transmitting, a solid wire may
very well be replaced by a tube of

Ithe same external diameter without
t increasing the high -frequency resistance.

Curve
A convenient way of finding out the

characteristics or behaviour of wireless
apparatus such as valves under certain
conditions is to draw a graph or " curve."

i If the behaviour under one or two known
! sets of conditions is recorded graphically
i on squared paper and the points marked
are joined by a line it is possible to tell
by the shape of the line what behaviour

 to expect under intermediate unknown
conditions.

A knowledge of the meaning of curves
and how to plot them is very useful to
the radio amateur. A simple example of

wave

MERCURY
CUP.

May 6th, 1933 PRACTICAL WIRELESS

Current Density
HE amount of current per each

square inch of cross-sectional
area which passes through a

conductor. For instance, if a conductor
! has a cross-sectional area of 1 sq. in. and a

current of 10 amperes is flowing through
I it, the density is 10.

With direct current the density is easy

I/so.

i 130'1

120*

110°

0.

f 0 6
6

AMPeRes

THE EASY ROAD
TO RADIO

THE BEGINNERS' A B C OF
WIRELESS TERMS

(Continued from April 29th issue, page 234.)
. D.   

how to plot a curve is given in Fig. 1.
Suppose it was known that when a current
of 2 amps. was passing through a certain

conductor it would become hot, the
temperature being 100 degs., and
also that if the current were in -

10 creased to 4 amps. the temperature
would go up to 120 degs. Also
again that a current of 6 amps.
would mean a temperature of 140

6 degs. This might be useful as far
as it went, but it might not be

4. enough. We might want to know
the temperature at 3 or 5 or 7
amps. A simple way to determinea this without experiment would be
to draw a curve as in Fig. 1.

0 6° The paper is divided into squares
GRID VOLTS and amperes " marked at equal

Fig. 1.-Two examples of curves as applied to wireless. distances horizontally, while the
temperature in degrees is marked

vertically. To plot the curve a small
cross or mark is made where the vertical
line up from the point marked " 2
amps." crosses the horizontal line cor-
responding to 100 degs. In the same
way the position where the 4 amps. line
crosses the 120 degs. line is also marked.

PERMANENT MAGNET

Fig. 2.-Example of a cut-out.
The last point to be plotted is where the
vertical line from " 6 amps." crosses the
horizontal line representing 140 degs.

If these three points are joined up by a
line we have a " curve " from which we
can determine the current flowing
at any temperature between 100
and 140 degrees. Likewise, we
can find the temperature for any
current between 2 and 6 amperes.
Suppose we wanted to know the
temperature at 5 amps. By follow-
ing up vertically from the 5 amp.
position on the base line we
strike the curve at the point P.

271

AM=
By following along horizontally we see
that this point is opposite " 130 degs.," i
on the vertical scale. The temperature I
at 5 amps, therefore, is 130 degs.

Incident:ally, this particular curve hap-
pens to be a straight line, but it is never- I
theless still considered mathematically as
a " curve." The other curve in Fig. 1

is, perhaps, more familiar in appearance,
although not so simple as the one on the
left. It records what happens to the
current passed by a valve when the
voltage applied to the grid is varied from ;
-6 to + 6. It shows, for instance, that I
at -3 volts the anode current is just'
over 2 milliamps., and that at 0 volts
it has risen to 6 milliamps., and so on.
Cut-off

The limits of frequency above which
no reproduction takes place. For f
instance, a loud -speaker may reproduce
all musical notes quite well until a certain
high note is reached. Above this it will.!
not produce any sound. In other words
there is a " cut-off " above that particular
note. Again, there may be some organ !
music transmitted which may come
through clearly except that the very low
notes are lost altogether. This would
indicate cut-off below a certain frequency.
Cut-off of this typo is not so common as I
a general falling off in response. This is
often met with, but should not, strictly ii
speaking, be termed " cut-off." Cut-off !
implies complete absence of response
above or below a certain frequency.
Cut-outs

An automatic cut-out is an instrument
used to break or make a circuit automati- I
cally according to some predetermined
electrical circumstances. A well-known
example is provided by the device used in !
some battery -charging circuits to prevent
the batteries from discharging through
the dynamo should the latter inadver-
tently stop for any reason. You can quite
understand that the voltage of the I
batteries on charge may be quite high.
Normally this is overcome by the voltage
of the dynamo which is somewhat higher !
than that of the batteries, thus causing
current to flow from the dynamo through
the batteries. If, however, the voltage
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! Fig. 4.-Diagrammatical representation of
essential parts of a cymometer.

I of the dynamo falls below that of the
batteries (through its slowing down due to

1

a failing engine or for some other
reason) then the batteries will discharge
through the dynamo with possibly dis-
astrous results such as ruining the
batteries and burning out the windings
of the dynamo.

In the cut-out shown in Fig. 2 a
pivoted arm carries dippers which
dip into metal cups containing mercury,
thus completing the circuit. The
dippers are held in this position so
long as the dynamo is charging by
reason of the current passing through
a coil in the cut-out which attracts an
iron armature attached to the arm.

I If the current reverses, as when the
dynamo fails and the batteries start
to charge " the dynamo, then the

f armature is repelled and the dippers
raised, so breaking the circuit. The
reverse process takes place as soon as the
dynamo commences again.

I Cymometer
A type of wavemeter invented by Dr.

J. A. Fleming. It consists essentially of
! a long tubular condenser and a long small-
! diameter inductance so arranged that
I they can be both increased with one and
f the same control. The actual instrument

is shown in Fig. 3, but the method of
I working it can be more easily understood
f from the diagrammatic drawing (Fig. 4).

If the outside tube of the variable ee-
1 denser is drawn to the right the capacity

existing between the two concentric
tubes becomes less. At the same time
the slider attached to the outer tube and
bearing on the bare wire turns of the
inductance or tuning coil will slide along

i and reduce the number of turns in circuit,
.7- thus reducing its effective inductance.

When the circuit composed of the con-
denser and inductance is in tune with the
oscillating circuit near which it is brought

.; the fact is indicated by flashes of light
I in the neon tube placed between the two

terminals. The wavelength of the trans-
mitter can then be determined by reading

! the scale mounted on the cymometer.
This type of wavemeter is not used now -

a a -days as it is replaced by more sensitive
! and accurate types.

I

I

I

I

O
Cymoseope

An instrument used for detecting the
presence of wireless waves by visible

! means. A very early form is shown in
Fig. 5. It consists of a single metal loop
cut at one point and having metal balls
mounted on the ends. Short waves of

i sufficient intensity will cause a spark to
I jump between the points. Replacing the

spark gap by a small lamp makes the
instrument more sensitive, while increas-
ing the number of turns of wire will make

it respond to longer wavelengths.
Such a device, but including a variable
condenser for accurate tuning is also
shown in Fig. 5.
Cycle

Any sequence of events occurring
at regular intervals of I time. For
alternating current cycle see " AL-
TERNATING CURRENT."

Damped Waves
the Wireless waves which occur in suc-

cessive trains. The first waves of each
train are large, but the successive ones

gradually get smaller and finally die down
altogether. Then follows another similar

Fig. 5. -Two forms of cymometer used for
detecting the presence of wireless waves.

transmissions in the morse code. For
telephony such as broadcasting un-
damped or continuous waves must be
employed. The difference is illustrated
in Fig. 6. (See also " CONTINUOUS
WAVES.")

UNDAMPED OR "conmvuous" /swag

DAMPED hlaYES

Fig. 6. -Diagram showing the difference
damped and undamped waves.

train starting at large amplitude and dying
down again. This process goes on con-

tinuously. The rise and fall in amplitude
gives a characteristic musical note to the

transmissions, therefore this type of
wave cannot be used for
telephony purposes. It
is confined solely to

POINTER

IhN

70r 0/411V,

%

COVER

''*-1,175NPOT

Fig. 7. -How a moving iron type of
instrument can be damped.

ALUMINIUM
VANE

Damping
This is a term used to indicate the

gradual falling off in amplitude of a f:
periodic vibration or train of oscilla-
tions. It is applied to electrical waves.
(See "DAMPED WAVES") and to.
suchsuch techanical matters as the steady-
ing or " damping down " of the vibra-
tions of the pointer of a voltmeter or
ammeter.

With most measuring instruments,
between unless some method is employed to

slow down the vibrations of the pointer
it will go on oscillating backwards and
forwards a long time before coming to
rest. A popular method of overcoming
this with moving iron instruments is shown
in Fig. 7. It consists of attaching a small
aluminium vane to the lower end of the
pointer. This vane moves in a sector -
shaped aluminium box known as a
" dashpot." The vane does not touch the
inner sides of the dashpot, but moves very
near to them so that the air in the dashpot
has very' little room to pass round the
vane. In this way rapid swinging of the
pointer is prevented since the air cannot
get quickly past the vane every time it
moves.

I

A FINE HANDBOOK
95 Tasted Wfreless Circuits by F. J. CAMM
96 Papa Fully Illustrated. 1/- or 1/9 post free iron
George Newlin, Ltd., S-11. Southampton Sheet, Strand,

London. W.C.2.

PRACTICAL WIRELESS
In order to meet the requirements of readers

who prefer to work from a full-size blueprint
when building up any of the "Practical Wireless"
Receivers, we can now supply full-size Blueprint
Wiring Diagrams of all the "Practical Wireless"
Blueprint. Receiver. Described in Issues dated
No. 1932.

1. Dolphin Straight Three ..  Sept. 24th
Oct. 1st.

2. Long Range Express Three  . Sept. 24th
Oct. 1st

3. Mains Express Three ..  Oct. 8th
4. Sonotone Four .. ..  Oct. 8th

Oct. 15th
5. Bijou Three Oct. 29th
6. Argus Three Nov. 5th.

Nov. 12th
7. Empire Short -Wave Three Nov. 26th

Dec. 3rd
8. Solo Knob Three  Dec. 10th

Dec. 17th
9. Midget Two Dec. 17th

1933.
10. Selectone Battery Three.. .. Jan. 7th

Jan. 14th
Jan. 21st

11. Fury Four ..  Jan. 21st
Jan. 28th
Feb. 4th
Feb. 11th
Feb. 18th

BLUEPRINT SERVICE
receivers for Is. each, post free. When ordering,
quote the number. Copies of the paper containing
descriptions of the particular receiver cost 4d. each.
Address orders to : The Publisher, George Newnes,
Ltd., 8-11, Southampton Street, Strand, W.C.2.
Blueprint. Receiver. Described in, issues dated

Fury Four (continued) Feb. 25th
Mar. 4th

12. Featherweight Class B Four valver Apr. 29th
May 6th

13. Q.P.-P. Three -Four .. Feb. 25th
Mar. 4th
Mar. 11th
Mar. 18th

14. Alpha Three .. .. Mar. 25th
Apr. 1st

15. Ferrocart Q.P.-P.Hi-Mag Three Mar. 25th
Apr. 1st

16. Supersonic Six .. Apr. 1st
Apr. 8th
Apr. 15th

17. Beta Universal Four Apr. 8th
Apr. 15th
Apr. 22nd

18. A.C. Twin.. Apr. 15th
Apr. 22nd
Apr. 29th

19. Selectone A.C. Radio -Gram Two Apr. 22nd
Apr. 29th

20. A.C. Fury Four .. .. Feb. 25th
Mar. 4th
Mar. 11th

NNW 0...1.11MK

I

I

I

I

I
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As startling in its
effects as the invention
of the pneumatic tyre

Suddenly, one day, motor -car speeds were doubled-
pneumatic tyres had arrived, making comfortable
speed possible at last. How people stared !
To -day, in radio, double -capacity accumulators have
arrived -a revolution no less far-reaching -

the plate -less
accumulator

0 No bigger than the
ordinary 40 a.h. type
- yet each charge
lasts twice as long
(capacity 8o a. h.)

o Much longer life, too
-no plates to buckle,
nor can the plates
disintegrate.

A lovely cylinder of
coloured bakelite
instead of a lumber-
ing glass " box "

THE new accumulator
means double value. The secret?
No plates ! Thus - no waste
weight, no interference with the
charging of the paste. No heavy
casing needed, either-the nega-
tive electrode is itself the battery's
container! Modernise your set
with one to -day !

BLOC Kplate -less
accumulators

AMP. 1116°.HRS.

BLOCK BATTERIES LTD., ABBEY RD., BARKING, ESSEX. TEL.: GRA 3346

STUDY

AT

HOME

IN YOUR

SPARE

TIME

CAN HAVE A
COLLEGE TRAINING

IN ALMOST ANY CAREER
FOR A FEW SHILLINGS MONTHLY

MATRICULATION
There are many ways of commencing a career, but Matriculation

is the jumping-off board for all the best ones.

CIVIL SERVICE
Suitable to both saxes. Ages 15!, to 24.

GPO  REQUIRED. OPEN EXAMS.
We prepare candidates for all

ENG. DEPT. CUSTOMS AND EXCISE ;
INSP.OF TAXES. Etc. NO EXPERIENCE

INSTITUTE EXAMS.
TECHNICAL, INSURANCE, COMMERCIAL,

GENERAL, POLICE, Etc., Etc.

ENGINEERS BRANCHES
There are examinations which are open and suitable to you,

others which are not. Get our advice before deciding.

Let me give you

that fatherly advice

which is FREE to
you, but which
may mean so

much to you in the
future.

LET ME

DO NOT DE-
LAY - There may
be chances for you
to -day for which

you may be too
late to -morrow.
Every day counts

in a man's career.

Ato-ne
BE YOUR FATHER

Accountancy Examinations
Advertising and Sales Manage.ment
A.M.I. Tire E. Examination
Applied Mechanics
Army Certificates
Auctioneers and Estate AgentsAviation Engineering
Banking
Boilers
Bookkeeping,Accountancy and

Modern Business Methods
B.Sc. (Eng.)
B.Sc. (Estate Management)
Building, Architecture and

Clerk of Works
Chemistry
Civil Engineering
Civil Service
All Commercial Subjects
Commercial ArtConcrete and Structural En.

gineering
Eraughtsmanship,au branches
Engineering, all branches,

subjects and examinations
General Education
G.P.O. Eng. Dept.Heating and Ventilating
Insurance

Mathematic:.matriculation
MetallurgyMining, all subjects
Mining Electrical Engineering
Motor Engineering
Municipal and County En-

gineers
Naval ArchitecturePattern Making
Police. Special course
Preceptors, College of
Pumps and Pumping Ma-

chinery
Radio Reception
Road Making and Maintenance
Salesmanship
Sanitation
Secretarial Exams.
Ship -buildingShorthand (Pitman's)
Structural Engineering
SurveyingTeachers of Handicrafts
Telephony and Telegraphy
Transport Inst. Exams.
Weights and Measures " Insp."
Wireless Telegraphy a n d

Telephony
Works Managers

If you do not see your own requirements above, write to us on any subject.
IT COSTS NOTHING TO ENQUIRE

WE TEACH BY POST IN ALL PARTS OF THE WORLD
Also ask for Our New Hook (FREE OF CHARGE)

THE HUMAN MACHINE
SECRETS OF SUCCESS.

Note Address carefully :

THE BENNETT
COLLEGE, Ltd.
(Dept. 192), SHEFFIELD.

firma
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FURTHER PRACTICAL NOTES
ON

(Continued from page 228, April 29th issue.) H. T. GODLEY, F.R.A.

THE purpose of the screening grid
mentioned last week is to re -duce the
effective capacity between the con-

trol grid and the anode, literally pulling the
electrons through the exceedingly fine mesh
of the control -grid and neutralizing the
screening effect of this grid. Thus, it is
possible to obtain an amplification factor
running into several hundreds.

Now the S.G. valve is, of course, essen-
tially a high -frequency valve, and is there-
fore called upon to handle only very small
signal oscillations, often merely the un-

HT* amplified signals
from the aerial. It is
a fact however, that

L.S. when an attempt
was made to use this

valve in the output
stage, where it was
called upon to handle
considerably larger
oscillations, it was
found that the velo-
city of the electrons
was so great that a
reverse electron flow,
or secondary " emis-
sion," from the anode
was set up, causing

Fig. 2.-A direct the electrons to
anode connection. return from the anode

to the " screen " grid, thus reducing the
effective anode -current and rendering the
valve useless as an output valve.

To overcome this secondary emission, yet
another grid was interposed, this time
between the " screen " grid and the anode,
and by connecting this suppressor " grid
to the filament the effect of the secondary
emission was reduced sufficiently to enable
a very high amplification factor to be
retained when handling large grid -swings.
In short, therefore, the pentode is really a
S.G. valve modified by the addition of the
" suppressor " grid, enabling it to be used
as an output valve.

Fitting a Pentode
Many people have written to me from

time to time, asking whethery by fitting a
pentode, greater volume will result ! This
is a question that cannot be answered
without some knowledge of the circuit of
the receiver. Although the later pentodes
are designed to handle fairly large grid -
swings, yet they are still overloaded much
more easily than an equivalent triode.

Suppose that the required undistorted
output were 500 milliwatts, i.e.,
half. a watt, then a super -power
valve capable of giving such an
output would require a total grid -
swing of some 36 volts, which
would certainly not be available
from the detector. Therefore, we
would have to use between the
detector and the super -power valve

an L.F. valve with a fairly high magnification
factor, applying it to the grid -swing of some
8 or 9 volts from the detector stage, which,
after being amplified by the valve and
stepped up through the intervalve trans-
former, would result in the 36 volt grid -
swing required by the super -power valve,
thus enabling it to deliver the required half
a watt for the loud -speaker.

Now the average battery pentode will
handle a total grid -swing of only 15 volts
or so, but for this small input will deliver
the required half a watt. It will be obvious,
therefore, that if we were to use a pentode
in place of the super -power valve, we should
not get any more volume, but we should
certainly get severe distortion due to the
pentode being badly overloaded by the
output from the first L.F. valve. On the
other hand, if the pentode were used in
place of the first L.F. valve, the signal input
to which is only 8 or 9 volts, the pentode
would not be overloaded, and we could dis-
pense with the other stage. By coupling
the pentode to the detector with a 7 : 1

instead of a 3 : 1 transformer, the signal
input to the pentode would just be sufficient

load " it nicely, enabling it to deliver
its maximum output of half a watt.

In such a case, therefore, the use of a
pentode does not result in greater volume,
but it does enable you to simplify the
receiver and to economise in battery costs
while still retaining the same volume as was
originally obtained from two L.F. stages.

If, on the other hand, the existing set has
only one L.F. stage, the use of a pentode in
this stage will definitely result in greater
volume, due, of course, to the fact that for
a given input from the detector the pentode
will give a much greater output than would
the triode.

Increasing Efficiency
There is nothing difficult in fitting a pen-

tode, as no wiring has to be altered, it being
merely necessary to connect the auxiliary
grid to H.T. positive. The suppressor

HT,r HT. *

Fig. 3.-A pentode output
transformer.

grid is connected internally to the filament,
and is thus automatically earthed. ..There
are, however, several modifications which
can be made, all of which are worth while,
as they will result in increased efficiency
and better quality of reproduction. In the
first place, it is usual to couple the pentode
to the detector by means of a transformer
and not by a resistance -capacity coupling,
and in order to obtain a sufficiently large
grid -swing to load the pentode, the trans -

Fig. 5.-A combination of choke
and transformer coupling.

H.T+

L.S

Fig. 4.-A choke filter output.

former should be one of the special pentode
types in which the step-up ratio is higher
than usual. The average ratio for a triode
transformer is about three -to -one, whereas,
in the case of a pentode, a ratio of seven -to -
one can be employed with advantage.

The next point to consider is the coupling
of the pentode to the loud -speaker. If in
your present set the loud -speaker is wired
directly between the positive end of the
H.T. battery and the anode of the last
valve, as in Fig. 2, you should, upon fitting
a pentode, incorporate in the circuit
some arrangement which will divert the
H.T current from the loud -speaker and
which will also allow the maximum transfer
of signal energy from the valve to the
speaker (impedance -matching). There
are two or three suitable arrangements,
such as an output transformer (Fig. 3),
choke -capacity -filter (Fig. 4) or a com-
bination of the two (Fig. 5). The im-
pedance of the valve will almost certainly
not be just right for use with your par-
ticular loud -speaker, and if this state of

affairs is not corrected,
only a fraction of the
signal energy available
from the valve will
reach the loud -speaker,
the result being distor-
tion and poor volume.

By using an output
transformer having the correct ratio,
the impedance values can be accu-
rately matched and thus full benefit is
derived from the pentode.

(Cone :tined on page 2754

L.S
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Matching Impedances
The necessity for accurately matching

the impedances assumes particular im-
portance in the case of a pentode valve,
the reason being that, in a triode, the power
output increases with anode impedance
up to a point, but having reached this point,
remains fairly constant regardless of. any
further increase of
anode impedance. In
the pentode this is
not so-the power
output continues to
increase so long as the
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side being connected to the centre -tap
on the choke through a fixed condenser.
This condenser must not be too small,
as if anything less than two microfarads
is used, the tendency will be for the quality
to be lacking in bass -note response. The
smaller the condenser the less bass notes.
Furthermore, this condenser must be a
good -class component, as the' speech

a HT4-
/501/

72.

TO

Fig. 7.-A pictorial illustration of a pentode with LoacispeaKer
variable "tone control: -

impedance in the anode circuit in-
creases, and there is no point where the
power output becomes constant as in the
triode. The audible result of this charac-
teristic is rather high-pitched and shrill
" pentode -tone " which, if not corrected,
is so unpleasant to the ear. It is a simple
matter to overcome this high-pitched tone,
as will be explained later-for the moment
we must revert to the output transformer.

There are many pentode output trans-
formers on the market, the secondary
windings of which are tapped at three
points, and by trying each tap in turn and
using that which gives best results, the
impedances are more or less accurately
matched. This method is, however, a
trifle haphazard, and probably some of
my readers would prefer to know exactly
what ratio they should use.

In the case of a triode output valve,
the " load " impedance is assumed to be
twice its actual impedance, but in the case
of a pentode the matter has to be treated
a little differently, as, owing to its high
impedance under working conditions, it is
not advisable to take twice the impedance
as being a suitable " load " impedance.
For all practical purposes, a satisfactory
compromise is arrived at by assuming the
" load " impedance to be 8,000 ohms-this
value is correct for most of the standard
battery pentodes on the market. The
required transformer ratio is found by
using the formula fiT where r is the

required ratio, R the " load " impedance,
and S the average loud -speaker impedance.
Assume that a low -impedance moving -coil
loud -speaker has to be matched to a pen-
tode, the average impedance of the speaker
being 20 ohms, then the formula becomes

,\/8000 which, boiled down, comes to 20,
20

the correct transformer ratio being 20 : 1.

Output Filter
If it is decided to use the choke -capacity -

filter as in Fig. 4, which is, perhaps, some-
what cheaper than the output transformer
arrangement, it is necessary to use a special
pentode choke as these are designed to
have sufficient inductance when carrying
the full anode current, and moreover, are
tapped for impedance -matching purposes.
It will be seen that one side of the loud-
speaker is connected to earth, the other

voltages generated by the valve may be
very high, and if the condenser is a
" cheap ' one, it may soon break down.
In the case of large power pentodes, these
peak voltages may be as much as two or
three thousand volts, and therefore the
insulation of every component in the
output stage must be capable of with-
standing these surges.

Particularly in the case of these large
pentodes, the loud -speaker must never be
disconnected from the set while the set
is " on," the reason being that by so dis-
connecting the speaker, a considerable
increase in anode impedance is caused and
the extremely high peak voltage thus
caused may be sufficient to break down the
insulation of one of the components,
however good they may be, or may even
crack the base of the valve itself. Assum-
ing the circuit to be as in Fig. 2, it will be
-clear that by disconnecting the loud-
speaker, the connection between the battery
and the anode of the valve is broken, but the
connection between the battery and the
auxiliary grid is not. Under these con-
ditions, the anode is dead while the
auxiliary grid is still at high potential, and
this will probably damage the valve. If
an output transformer or choke is used,
as recommended, then, of course, dis-
connection of the speaker does not break
the anode circuit, and, therefore, the point
is not of such importance.

Tone Control
Now to go back to the question of the

characteristic " pentode -tone," it is a
fact that a pentode reproduces the treble
frequencies much more vigorously than
the middle and bass frequencies with the
result that the reproduction sounds high-
pitched and shrill. Fortunately, it is a
simple matter to  overcome this effect,
it merely being necessary to connect a small
fixed condenser in series with a resistance
across the loud -speaker itself, or if one is
fitted across the primary of the output
transformer. By using a variable re-
sistance as shown in Fig. 7, the impedance
of the tone -control becomes variable,
thus permitting gradual control of the high -
note attenuation to suit individual tastes.

In the majority of cases, it will be found
that a variable resistance of 50,000 ohms
used in conjunction with a mica -dielectric
condenser of .01 mfd. will be suitable.
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BRITISH
MADE

The public becomes more and more critical
of the standard of reproduction and the
Engineers of the Blue Spot Company, after the
most exacting and painstaking research, have
produced a range of Moving Coil Speakers
which represents the latest achievement in
speaker technique both from the point of
view of design and reproduction. Here is
model 29 P.M.-a splendid achievement.

CONVINCING POINTS
Astounding reproduction over whole musical
scale  Scientifically designed matching trans-
former for Power, Super Power, Pentode, Q.P.P.
(Triode) and class B Output  Q.P.P. Pentode
model 2/6d. extra  Troublesome solder tags
dispensed with-in their place we provide
efficient terminals for easy valve matching 
New process Cone and Speech Coil-no fouling
in the gap  Copper plated Chassis with felt
surround  No excessive bass, no shrill top.
Don't buy a Moving Coil Speaker until you have
heard this new BlueSpot.

Mounted to special baffle and perfectly fitted
in attractive Oak Cabinet with new Blue Spot

fret, Model 22 P.M. 45/ -

Write for Catalogue P.R.68.S, post free from
THE BRITISH BLUE SPOT COMPANY LTD.
94/96 Rosoman Street
RoseberyAV,London ECI
Telephone: Clerkenwell 3570
Distributors for Northern
England, Scotland and
Wales: H. C. RAWSON
(Sheffield and London),Ltd.
too London Road, Sheffield

2 9 P m
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ATLAS PENTODE CHOKE

THE
question of coupling the loud -speaker to the

anode circuit of a pentode valve is not a simple
one. There are quite a number of points to be watched,
not the least of which Is the question of impedance
matching. The choke illustrated on the right is mann-
factored by the well-known firm of H. M. Clarke of
Manchester, and is a most substantial component.
It is approximately 6in. long, and about as tall, and
as may be seen in the illustration, it is fitted with six
terminals. The ends of the actual winding are joined
to the two outside terminals, and the remaining four
terminals are connected to tap-
pings so that it is possible to
obtain ratios of
1 : 1, 1.23 : 1,
1.5 : 1, 1.6 : 1,

1.0 : 1, 2.1 : 1, 2.7 : 1,
3 : 1 and 6 : 1. It is
therefore possible to
match practically any
make of pentode with
any type of speaker.
The winding is very sub-
stantial, having a ,D.C.
resistance of only 385
ohms, but with an in-
ductance of 48 to 50
henries. It is wound
with heavy gauge wire,
and will carry currents

Emicol pocket and p-anel up to about 100 mA.,
meters. but the maximum re-

commended current, in
order to obtain a satisfactory inductance value, is
60 mA., at which the inductance is about 35 henries.
This is a very high-class component, and will be
found admirable for high -quality mains receivers..
The price of the model illustrated is 21s., and it is
also obtainable in an unshrouded form at 17s. 6d.

Radio
Instrument; Class B Driver
Transformer & Output.Choke.

PRACTICAL WIRELESS May 61h, 1933

BY THE PRACTICAL WIRELESS TECHNICAL STAFF.
EMICOL INSTRUMENTS
THE two instruments illustrated on the left are two
I popular models manufactured by the Electrical

Measuring Instruments Co., Ltd., and are respectively
a pocket meter, Type 4-104, and a panel instrument,
Type 4-14. Both of these are of the moving -iron
type, and are fitted with a dead-
beat movement. Although cheap
they are very good instruments,
and have an accuracy which is
sufficient for all normal purposes.
The pocket instrument is available
in two types - voltmeters and
ammeters. There are six separate
ranges in the voltmeter type, and
in addition, two double -reading
meters. The single -reading meters
cost 5s., and 5s. 6d., according to
the range, and the double -reading
meters cost Gs. for a 0-6volts and
0-120 volts, and Os. 2d. for a 0-0
volts and 0-150 volts. The panel
instruments are available as volt-
meters, ammeters and minim -
meters, and a special type of
high -resistance voltmeter is also
available with a reading, of 200
ohms per volt. These cost lls.,
whilst the ordinary types are only
6s. Tho cases of both of these
types of instrument are finished in
black crystalline, and measure
only 2in. in diameter. They are
therefore highly suitable for the
ordinary listener who only
desires to keep check on his
battery voltages or the operation
of his valves, although, owing to
their good movements, they may be found equally
suitable for the enthusiastic experimenter who desires
to carry out accurate measurements and undertake
serious experimental work.

R.I. CLASS B COMPONENTS
RADIO INSTRUMENTS have now produced their

range of Class B components, and these are
divided into two classes-driver transformers and
output choke. There is only one output choke, but
this is tapped to provide ratios of 1 : 1, 1.2 : 1, 1.5 : 1
and 1.8 : 1. The driver transformers, however, are of
four separate types, DY.37, DY.38, DY.39 and DY.41.
The two latter cost lie., and the other transformers
15s., whilst the output choke costs 12s. 6d. The
DY.37 and DY.38 are of the double -ratio type of
transformer, and the two other transformers are of the
single -ratio type, so that it Is possible to use prac-
tically any driver valve with any of the existing or
shortly -to -be -produced Class B valves. It may justly
be said, therefore, that Messrs. Radio Instruments have
produced a most comprehensive range of Class B

components so that
full advantage may
be taken of the
principle with any
type of valve. The
electrical character-
istics of the compo-
nents are very good
indeed, the power
efficiency of the
drivers being in no
case lower than
sixty-five per cent.,
and in the case of the
DY.38. arranged to
give a 2.5 : 1 ratio,
the efficiency is
ninety per cent. The
makers of these
components supply
a very complete
data sheet with all
particulars of the
windings, load, etc.,
and it is thus possi-
ble to choose the
best type of trans-
former for indivi-
dual requirements.
They may be highly
recommended.

W.B. CLASS B SPEAKERS
wE have already commented upon the new Mans-

field loud -speakers made by the Whiteley
Electrical Radio Co. Ltd., and this firm is now able to

The Atlas Pentode Choke.

supply this particular model with input transformers
suitable for either Q.P.-P. amplifiers or the new Class B
valves. This is, of course, only a centre -tapped trans-
former of the push-pull type, but the question of
matching must be fully studied if the speaker is to
give of its best, and the W.B. speakers certainly stand
up well to test. On our Class B Unit and with the
Q.P.-P. Amplifier these new models gave splendid re-
sults, and were fully up to the original model using an
ordinary matching transformer. We have already
commented on the sensitivity of this particular type of
loud -speaker, and with a Class B stage, fully loaded,
the output from the P.M.4 is ample for the ordinary
living -room, and, in fact, many would say that it
was too loud. The brilliance of the Class B stage is
fully reproduced and the effect of this full reproduction
of harmonics and other top notes gives to music a
" forwardness " which lends a new rendering to the
term " reproduction." The price remains at 42s. for
the P.M.4. and at 27s. 13d. for the P.M.5.

MeDANIEL CLASS B TRANSFORMER
AN interesting small type of driver transformer has

been received from Messrs. McDaniel and Co.
of Romford. This is of the unshrouded type, having
a core clamped in a metal skeleton casing, and the
windings are onlyprotected by
Empire Tape. A
small paxolin
square is eyeletted
to the top and
carries the termi-
nals. These are
rather on the
small side, but as
the whole compo-
nent is so small no
exception can be
taken to this as McDaniel Class B Driverit enables the Transformer.transformer to be
incorporated in an existing receiver with ease. The
primary winding has a D.C. resistance of apprintimately
500 ohms, and the total resistance of the secondary is
also in this neighbourhood. The ratio is therefore
1 : 1, and it is thus suitable for the Cossor 240.B valve.
As this is the only Class B valve at present available
(other than the 362 valve which possesses similar
characteristics) it is quite suitable for present-day
requirements. The price is 8s. 6d., and it therefore
compares favourably with other driver transformers at
present on the market.
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IRON CORE TUNING COILS
(Continued' from page 252.)

_

In the writer's built-up torroid system,
matching is effected by slight displacement
of one of the members, so that the mutual
inductance is varied by an appreciable
amount, while gap leakage is also affected,
so that in this way matching becomes
extremely easy. When a bobbin wound on
a shell core is used, the inductance is usually
matched by varying the air gap.

There is one fundamental difference
between a coil wound on an ordinary
laminated core working at audio -frequencies,
and one wound on a dust core. If we place
two coils on a closed ring core, the coupling
is substantially the same irrespective of the
distance between the coils. In the case of
a dust core, this is not the case, and the side
limbs of a shell core are only partially
effective. Accordingly, from the point of
view of economy in design, it appears to be
best to concentrate as much core into the
actual field as possible, and it is for this
reason that the torroid appears to be most
popular. The leakage is also probably
smaller.

The fact that a dust core coil has a
magnetically closed core means that the
stray field or leakage is quite small. This
is another point in favour of the dust core
coil, because it enables a screen to be placed
very close to it without introducing any
appreciable losses, and much space is
thereby saved.

In conclusion mention must be made of
two factors which are probably of more
interest to designers than users. As there
is a mass of metal inside the core, the coil
and the core act as two elements forming a
condenser, and the self -capacity of a coil
of this type tends to become greater than
that of an air coil with a corresponding
inductance. It is necessary, therefore, to
space the turns reasonably well away from
the core, as otherwise the self -capacity
becomes too high, and this in turn tends
to reduce the tuning range.

Another interesting point is that the
inductance varies appreciably with fre-
quency. This is due to the permeability
changing slightly with frequency, and it
has already been pointed out that change
in permeability produces a corresponding
change in inductance. By suitable design,
however, it is possible to produce an
extremely efficient coil which will tune over
the usual broadcast wavelengths. The
coil can be made extremely small, and it
can be fitted with an equally small screen.
The resulting coil has an efficiency of the
same order as that of a large coil wound
with heavy Litz wire. Probably only
those who have conducted research on
dust core materials have any real apprecia-
tion of the tremendous possibilities. It is
interesting to see, however, that already
iron core coils are appearing on the British
radio market.
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THE MOTOR -CYCLISTS' REFERENCE

YEAR BOOK, 1932-1933.
i

.
The Motor -Cyclist? Encyclopedia.

I Edited by F. J. CAMM (Editor of " Practical i
Wireless ").

The Only Year Book relating to Motor -Cycles
(Fourth Year of Issue).

2 Complete and comprehensive information :
relating to Machines, details, facts, and figures
regarding records, legal matters, overhauling.

Classified Buyers' Guide, etc., etc.
128 pages, 1/- net or 112 by post from,

; George Newnes, Ltd., 8.11, Southampton Street,
Strand, London, W.C.2. it
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"SENATOR"
`THE CHOICE OF CRITICS"

Iltil

BULGIN

'SENATOR"

NICKEL
ALLOY

TRANSFORMER
PITO MADE

UNIVERSAL MOUNTING
Inductance 80 Henries

Size Ili x rl x

Price 61'9 Each
UNIFORM

AMPLIFICATION. I
NOTE
THE

[URVE

40 -WORKING
- CURVE OF

"SENATOR
to " Following low

Impedance valve
V V VVVIrt per gt

Registered Design No. 773746.

SPECIFIED EXCLUSIVELY
for the New

"FEATHERWEIGHT PORTABLE"
This Midget Transformer has been the
most remarkable success of the season.
It is a small component of the highest
efficiency and demonstrated to the Radio
Industry the great advance in Transformer
design. The "SENATOR" makes an ideal
Parallel Feed Unit in place of old-fashioned
Transformers, and results in better
amplification with much purer tone:
Send for 80p. Catalogue " N" Enclose 2d. Postage.

TRADE MARK.
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Another
Magnificent
Number

THE HOME
PHOTOGRAPHER

and Snapshots
is written in language you
can understand, and is
fascinating as well as
informative. Packed with
beautiful pictures, it tells
you how to get the finest
pictures with the apparatus
you have, and how to save
money by doing your own
developing and printing.
Its remarkable photograv-
ure supplement --in colours
obtainable IN YOUR OWN
prints-has been univers-
ally admired, while month-
ly competitions with valu-
able money prizes are a

regular feature.

Contents for May
PRIZE WINNERS IN OUR
" V/ A TER" COMPETITION
HOW TO TAKE YOUR FIRST
FILM-
Y 0 UN G PHOTOGRAPHERS,
SECTION-
BEAUTIFUL PLACES FOR BEAU-
TIFUL PICTURES-
FEW APPARATUS TESTED AND
REVIEWED
HINTS AND ADVICE ON EVERY
PHOTOGRAPHIC SUBJECT

PHOTOGRAVURE SUPPLEMENT

Obtainable at all Newsagents, Bookstalls and
Dealers, or post free 7d. ( Subscription rates:
Inland and Abroad, 7/6 per annum ; Canada,
7/- per annum) from George Newnes.
Southampton Street, Strand, London, W.C.2.
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-4( to men who
want careers

of the
Broadcasting Room
this symbol means
"Announcement.''

The I.C.S. Radio Courses cover every phase'
of radio work, from the requirements of the
youth who wishes to make wireless engineering
his career to the man who wants to construct
and maintain a broadcasting set for his home.

The Radio industry is progressing with
amazing -rapidity.- Only by knowing thoroughly
the basic principles can pace be kept with it.
Our instruction includes'American broadcasting
as well as British wireless practice. It is a
modern education, covering every department
of the industry.

OUR COURSES
Included in the I.C.S. range are Courses

dealing with the Installing of radio sets and,
in particular, with their Servicing, which td -day
intimately concerns every wireless dealer and
his employees. The Operating Course is vital
to mastery of operating and transmitting.

There is also  a Course for the Wireless
Salesman. This, in addition to inculcating the
art of salesmanship, provides that knowledge
which enables the salesman to hold his own
with the most technical of his customers.

We will be pleased to send you details of
any or all of these subjects. just fill in, and
post the coupon, or write in any other way.
stating which branch of Wireless interests you
-the information you require will be forwarded
at once.

International Correspondence Schools, Ltd.,
Dept. 94, International Buildings,

Kingsway, London, W.C.2.

Without cost, or obligation, please send me full
information about the Courses I have marked x

Ja THE 1.0.8. WIRELESS COURSES
l THE RADIO COURSES

Name Age

Address
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0_0\S 11011111 WAVE'

TTTERE is unfortunately a mistaken
impression amongst those with but
a vague idea on short-wave matters,

that the only transmissions, apart from
amateur telephony and code stations, are
confined to broadcasting. The number of
commercial stations which it is possible to
receive during the day is a little surprising
to the new. hand. Owing to the many
different languages used, identification is
difficult, and, in addition to this, information
and data concerning these stations are very
difficult to obtain. The purpose of this
article is to assist readers who are short-
wave listeners to identify a number of
commercial, stations now on the air.

A number of foreign commercial tele-
phony organizations welcome reports upon
the reception of their transmissions, but,
so far as the writer is aware, British trans-
mitters neither ask for nor desire them,
and readers are warned that there is a
clause printed on their receiving licence
concerning the unintentional reception of
transmissions not intended for general
reception. The regulations relative to
this matter should be rigidly adhered to
in every detail. When searching for S.W.
broadcast transmissions, one cannot avoid
tuning in those transmissions, and whilst
the matter heard is of little, if any, interest,
good use can be made of them if identi-
fication is at all possible.

As an example, let us take Station WOO,
of Deal, U.S.A. This transmits on a wave-
length of 17.52 metres, and other wave.
lengths. The writer assumes that the
majority of short-wave enthusiasts have
an approximate idea as to the tuning range
of their coils, and in his case receives 17.52
metres at about 20° on the dial, using a
four -turn aerial coil, with a tuning range
of 16 to 29 metres. Well, there at least is
one calibration point at the bottom of the
dial, and the entry in the log is WOO -
20° 17.52 metres. As WOO uses crystal
control of wave -length or frequency, and
the majority of commercial transmitters
use identical apparatus or Marconi Franklin
drive, the listener's data will be very
accurate. Further explanation is ' un-
necessary, and I intend to comment in the
following paragraphs upon commercial
transmitters located in South America,
U.S.A., France, Germany, Java, and
various other countries, and also to give
details and data concerning the ship -to.
shore telephony services.

Argentina
Station LSM, 14.19 metres, Buenos

Aires, South America. This station works
with a number of European stations
irregularly, and will be heard at intervals
just before noon and sometimes during
early morning.

The call letters in Spanish are as follows :
L-ai'ley. S-ai'sey. M-ai'mey.
Another station of the, South American

group is LSG, which has been heard
transmitting on 15.07 metres. This wave-
length, however, is sometimes used by

ECTION
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In this Article the Writer explains 1
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easily be identified
By ALF. W. MANN
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station LSY. A definite schedule seems
to be the rule, and these stations should
be received from 3 p.m. daily, according
to the amount of traffic to be dealt with.

The call by which this transmission may
be recognized is phonetically :-

Hillo Parie (Hello Paris)
the station with which telephony is worked
being Ste. Assise, which is located near Paris.
France

The French transmitter located at
St. Assise, FTM, will often be heard on
15.5 metres from 3 p.m. onwards, calling
LSG Buenos Aires ; the latter, replying on
15 metres :-

ai'ley tay ai'sey,
Java

Station PLE, which is the better known
of the Java group, still continues com-
mercial telephony transmissions, although
the famous' Tuesday afternoon broadcasts
have been long discontinued. The wave-
length used by PLE is 15.93 metres, and is
sometimes heard working PCK Holland
around about 11 a.m. one or two mornings
during the week. Another station working
PCK is PMB on 14.55 metres.
Rio de Janeiro

A correspondent informs me that he
has heard several commercial 'phones, the
transmitters of which are located in Rio
de Janeiro, PSK on 36.6 metres, and PSH
on 29.35 metres, which, I understand,
work with LSN, the latter being on 14.27
metres, according to my log.
Australia

Station VK2ME is well known to old
hands, and is one of the Amalgamated
Wireless group located in Sydney, N.S.W.,
Australia. This station carries out tele-
phony with Java and England and, at
intervals, certain American stations ; the
wavelengths used being 15.5 metres, 28.5
metres, 30.75 metres, 37.7 metres. On
the 28.5 metres wavelength, VK2ME may
sometimes be heard calling GBX ; the
latter transmits on 27.5 metres.
Ship to Shore Telephony

The wavelengths assigned to ship and
shore telephony are 17.05 metres, 22.68
metres, 33.95 metres, and 71.82 metres.
The number of ships fitted with telephony
apparatus is steadily increasing, and among
those to be heard -at intervals are the

s.s. Majestic (call G.F.W.V.),
s.s. Olympic (call G.L.S.Q.),
s.s. Leviathan (call W.S.B.N.),
s.s. Empress of Britain (call G.M.B.J.),
a.s. Belgenland (call G.L.J.Q.).
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OUR SHORT WAVE SECTION
(Continued from previous page.)

The following land stations carry_ on
telephony with the aforementioned and
other stations : GBA-14.7 metres ; the
American WOO, which was incidentally
one of the first to work this service, trans-
mits on a number of different wavelengths,
one being 17.52 metres. GBB- and GBC
used to work ships, but the former station
is most frequently heard calling SUZ,
Cairo, the Egyptian commercial telephony
station. GBC has been heard on a wave-
length of. 22.06 metres.

CGA---* 62.70 metres, was the Canadian
station of Drummondville, which worked
with ships at intervals, but has not been
heard recently.

German Ships
A number of German liners are now fitted

with wireless telephony apparatus, three
of the most famous being :-

s.s. Berlin (D.D.B.R.),
s.s. Albert Bailin (D.D.N.Y.),
s.s. Europa (D.D.A.C.),

and may be heard on the usual ship wave-
lengths.

Italian Ships
It is reported that a number of Italian

ships are to be heard testing on ship to
shore telephony. The writer, however,
has'only heard the s.s. Conte Rossa, whilst
in some foreign dock with an almost unpro-
nounceable name. The wavelength used
was approximately 16.5 metres, and the
station calling, Coltano, in Tuscany, Italy.
The Conte Rossa later changed over to
17.18 metres.

Coltano is the Italian naval short-wave
transmitting station, and it is claimed
that communication with any Italian ship
at sea will soon be possible.

A lady correspondent in Ceylon informs
me that the Conte Boma was in Colombo
harbour some months ago, and the music
provided by the ship's orchestra was
broadcast by the Colombo medium -wave
broadcasting station. As this, and a
number of other ships, cruise around the
world at intervals, during which telephony
tests are carried out, the owner of the
most humble receiver may get a surprise
as to the reaching -out propensities of his
receiver, if fortunate enough to time in
these ship transmissions.

Another
Magnificent
Number
THE May " Home Photographer " is packed

with beautiful pictures, and the reading
matter --is fascinating as well as informative.
It tells you everything you want to know.
Its remarkable photogravure supplement

has been universally admired, while its com-
petitions with valuable money prizes are a
special feature.

The HOME
PHOTOGRAPHER

and SNAPSHOTS
THE RELIABLE MAGAZINE FOR

EVERY AMATEUR PHOTOGRAPHER

Obtainable at all Newsagents, Book- d
titans, and Dealers, or post free
from George Newnes. -Ltd., 8.-11 South-
ampton Street. Strand, London, W.C.2.

ASY TERMS
Everything Wireless supplied mil lowest terms.

Prompt Delivery Guaranteed.
Price List Free on request.
NEW BLUE SPOT UNITS

rust released.
NEW BLUE SPOT 99 P.M. MOVING-COIL-IINIT..With order

Cash Price £2/19/6.
And 11 monthly payments of 5/6. YI
NEW BLUE SPOT PERMANENT -MAGNET 
MOVING -COIL SPEAKER 29 P.M. With input With order
transformer. Cash Price £1/12/6. 5/_
And 6 monthly payments of 5/2.
12 BEIDE W.H. HIGH TENSION ACCUMU-
LATORS. (120 Volts, 5000 M.A.). The cheapest With order
and beet High Tension Supply where Mains are not available.
Cash Price 68/15/0. And 11 monthly pay- 7/.
ments of 7/,
ATLAS ELIMINATOR A.C. 244. Three H.T With order
tappings. SO 111/A output. Cash Price 22/19/6 5/..
And 11 monthly payments of 5/6.
ALL CARRIAGE PAID. I QUOTATIONS BY RETURN.
To avoid delay oiU CIMOT.9.8 kindly send first payment with

order.

THE LONDON RADIO
SUPPLY COMPANY,
Dept. P Established 1925.
11, OAT LANE, NOBLE ST.,LONDON, E.C.2

'Phone : NATIONAL 1977.

For Sensitivity and
Silent Background.

Price 2/- of all Dealers.

LOUD SPEAKERS REPAIRED Al
(Blue Spot a Speciality, 5/-)

Transformers 4/-, all repairs magnetised free. Elimin-
ator Repairs quoted for. 24 Hours Service. Discount
for Trade. Clerkenwell 9069.
E. C. MASON, 44, EAST ROAD, LONDON, N.1.

K.I5
K.I6.

K.I7
4P.
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MATCH UP!
. . that odd as-

sortment of knobs
on your panel by
making a selection
from our -range.

POINTER KNOBS
Bind,

K.3. 14' din. x 3-16' bore 65.
a I" '

K.5 x 3-16'  44d.
ES. 1' x 4'  445.

WALNUT KNOBS
K.U. 1}"dia x 3-16' bore 6d.
I(.13. 11" x  6d.R.13. r x 3-16'  41d.
K.14. 1' x 4'  44d.

OCTAGON KNOBS
Black.

K.7. 11' dn. x 3-16' bore 1341.
K.6. 14' x 4"
K.9. 1' X 3-16'  455.
K.10. 1' .. x  44d.

RIBBED KNOBS
Black.

K.15. 11" dia. x 3.16' bore 445.
K.16. 14' x r  44d.

ARROW LINE
Black.

. K.17. ir dia. x 3-16" bore 44d.
, x r

Delivery no. sleek:

BULGI$

END FOR 80 PAGE
CATALOGUEbMANUAL

Eridase 2'9 PO,.56'.
(Dept. 'N'),

A. F. BULGIN & Co., Ltd.,
ABBEY ROAD, BARKING, ESSEX.

Again, the designer's choice...
CLIX NEW

FLOATING TYPE
7 - PIN

VALVEHOLDER
(Chassis Mounting)

SPECIFIED
for the

"FEATHERWEIGHT
PORTABLE"

1, 7 -Pin (Floating Type)
3, 4 -Pin (Standard Type)

7 -Pin (Floating Type) - 1/ -
Specially designed for CLASS B and

double diode triode valves.
5 -Pin (Standard Type) -

4 -Pin (Standard Type) - 8d.
Obtainable from all dealers.

Write for Folder] ,' for details of the
wade range of CLIX Contact Components.

9d.

As receiver and valve design advances,
the design and construction of CLIX
Components advance also to meet the most
modern requirement. Experienced de-
signers, realising the excellence of CLIX
valveholders, continuously specify them.

CLIX new 7 -pin model incorporates an
entirely new and patented " floating "
principle which allows the sockets to
automatically align with incoming valve
pins and prevent jamming.

Turned resilient sockets guarantee full -
surface contact with ANY type of valve -
pin and without fear of collapse.

9151 iAIN.%:11/.:14 V.1-1(ot IOW i I 6.7.

LECTRO LINX, LTD., 79a, ROCHESTER ROW, LONDON, S.W.1.
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SAVE MONEY...ORDER DIRECT
ORDER WITH CONFIDENCE.

UNIQUE PORTABLE BARGAIN
LISSEN 2v.

Pentode
TRANSPORTABLE

This famous Liss,
2 -valve Pentode port-
able is complete with
lassen 120v. H.T. Bat-
tery, Lissen 9v. O.B.
Battery, Liesen 2v. Ac-
cumulator and Lissen
salves; incorporates ba-
lanced armature speaker.
Indeal Portable for boil.
days, in the car, or on
picnic. Special pur
chase enables us to offer
them at this remarkable
price. Stocks limited ;
get yours today.

PEARL & PEARL 1249.. 0 paw.
c Carr.

190, BISHOPSGATE, LONDON, E.C.2

'LL'DN" FIT THIS
ELECTRIC
CLOCK
TO YOUR SET!
NO MAINS NEEDED!

BIOS FOR 51TTING HANDS KEEPS CORRECT TIME!
U -SHAPED OAR, BATTERY NO WINDING!

Works oft small battery lasting 12 months, or can
be plugged into G.B. battery without affecting recep-
tion. Uses practically no current. Fits into hole
3lin. dia. in any panel up to tin. thick. Easy to
fix-no screws required. Only
jin. from front of panel to back
of case. Swiss movement. Hands
set from front. Nickel - plated
bezel. Useful addition to any
set.
RIVERSIDE MFG. Co., Ltd.,
Dept. 21, Crisp Road, COMPLETE WITH BATTERY

Hammersmith, W.6.
Telephone Riverside 6392. POSTAGE GO

1216

(1141111,41(\

DO IT AT HOME
and SAVE £ £ £
Boot repairing with Rhino -Sole
W simplicity itself; a plastic
compound easily spread on with
a knife, It can be moulded to

any desired shape
or thickness .and
hardens ready for

1/6 wear In a few hours.
"Rhino -Sole"
repairs rubber as

Per Tube well as leather foot -
Post ad. wear and is Ideal for

worn tennis oboes,
, gumboots, goloshes,
crepe and uskhitie. Every tube is guaranteed and contains
enough Rhino -Sole for 2 good soles and dozens of patches. Bend
P.O. for Is. Ski. to

STEVENSON'S (Dept. P.), 144, Greenway Avenue,
WALTHAMSTOW, LONDON, E. 17.

4

Trade Enquiries to 172, Fleet Street, E.C.4.

among Maker's Offer?xig Radio -Gram 65,. CABINET for

FOR

/-
SEVEN DAYS' FREE TRIAL

(OR 10/- MONTHLY)
Polished Oak! and Piano built!
The acoustic Tone brings a fine
thrill. Makers to Radio -Press,

R.R.G., 3,000 clientele.
MODELS BROM 35/ - to 4E15.
Photographs and List. FREE.

Piano -TonePICKETTS cabinets,
£6-15-0 # (P.R.). Albion Road, Pesiegheath

DE -LUXE GRAMS
PICKETTS CABINETS

Recommended for Best Results !

OUTIIERN RADIO Wireless Bargains; Ready Radio
constructors' kits 303 3 -valve battery kit, less valves.

18/6, with 3 Mallard valves (P.M.1LF., P.M.2D.X., P.M.2), 36/ -
each (list 70/-); Meteor B.G. 3 -valve kit, less valves, 26/-, with
3 Mullard valves (P.M.12a, P.M.2DX., 49/- each (list
1517/6); Meteor B.G. 3 -valve " A " kit, Including cabinet, Celes
tIon P.M. speaker, and kit of parts, less valves, E3/7/6, with 3 valves
as above, £4112/6 (list E8/17/6) : Mullard Radio for Million 3 -valve
A.C. kits, complete, with 3 Muller,' valves (P.E.N. 4v., 354v,
Sly.), £311.2j6 (list £6/10). All kits advertised are brand new, and
contained in original eealed cartons; valves advertised are the
manufacturers' specified valves.

CELESTION P.M. Sounder Speakers, brand new, 16/- earls
(list 27/6): Cyldon 3 -gang condensers, 0.0005, shrouded

and trimmers, 8/9 each (list 32/.) ; genuine Amplion loud speak.
units, 2/9 each (list 12/6) : screened chokes (H.M.V.), 1/. each ; con-
densers: 4 mid., 2/6 each; 2 mid., 1/9; 1 mid., 1/- each, all
750 volt test; blocks, 12 mid. (2+2+2+2+2+1+1), 6/9 each;
10 mid. (2+2+2+2+1+11'6/3 each; all 1,500 volt teat; mains
transformers, all capacities, in stock, and specials quoted for:
all goods guaranteed. Carriage paid.-Southern Radio, 323, Easton
Rd., London, N.W.1 (near Warren St. Tube). 'Phone: Museum
0324.

60voirBATTERIES
FOR

We will tell you
how you can make your

own wireless Batteries by a simplified patented
process at an average cost of 2/3 for 60 volts. .

You can make them for yourself and save money
and sell them to your friends and make money.
Many intelligent men and women are doing this.
One man made £960 in spare time only. Send
to -day for definite proof of money earned and free
details how to start to :

England -Richards Co., Ltd..
Dept. (246), King's Lynn, Norfolk.

All Advertisements
for

PRACTICAL WIRELESS
POSTAL RADIO BARGAINS

PAGE

should be addressed to
The Advertisement Manager,

PRACTICAL WIRELESS
8-11, Southampton St., Strand, W.C.2.

Long Distance Wireless Secrets
A book every listener has been waiting

for. This praceical work will solve
your difficulties and enable you

to obtain the best results
of which your set

is capable.

FINDING FOREIGN STATIONS
By R. W. HALLOWS

3/6
Obtainable at all Booksellers, or by post
3/9 from George Newnes, Ltd., 8-11,
Southampton St., Strand, London, W.C.2

LOUDSPEAKERS
AT BARGAIN PRICES
A.C.6. C a b?n54-t Lppaeka ke r 12111
A BA. 59/6 Walnut 17/6

Cabinet Speaker
A.B.690/- Walnut 25/.. Cabinet Speaker

MORE
SPEAKER BARGAIN

for " Practical Wireless ' Readers

G.E.C. 59/- " Stork " Oak Cabinet
Speaker .. .. 19/6

Lamplugh " Silver Ghost "
42/- Permanent Magnet Mov-
ing coil Speaker 29/6

Lamplugh 34/- D.C. Moving
Coil Speaker .. . . 15/-

Lamplugh 34/- A.C. Moving
Coil Speaker (using pot as
choke) . . 15/-

Celestion 27/6 M12 unit and
chassis . . . . . .

Lincoln -Stewart 97/6 Perma-
nent Magnet Moving Coil
Speaker.. 16/11

Lissen Horn Units ..
Cash or C.O.D.
Carriage Paid.

11/9

2/6

GUARANTEED COMPONENT
AND RECEIVER BARGAINS
Regentone 2 -valve A.C. Receiver with

Mullard valves.

Special bargain offer 59/6Original price f6 15 0

Regentone 3 -valve A.C. Receiver with
Mullard valves and Moving Coil Speaker

Original price 112 0 0
Bargain price £6 19 6

The famous Pye " Q " Portable, complete
with batteries, accumulators, etc., as
delivered from the manufacturers

Original price 29 19 0
Bargain pricei9 9 0

Three -gang screened condensers (made for
Zetavox Receivers. Guaranteed accurately
snatched. 8/6With trimmers ..

Four -gang condensers, as above .. 12/6
For callers only at any branch-Hun- 9/6
dreds M.P.A. assorted cabinets from "I

Many other radio bargains for personal
callers at any of the branches given below.

PEARL & PEARL,
190. Bishopsgate, London, E.C.2

Branches :
11, Liverpool St., E.C.2. 100/101, Houndsditch,

E.C.2. 276, Pentonville Road, King's Cross.
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Practic ers

The Editor does not necessarily agree with opinions
expressed by his correspondents

A Magnificent Volume
SIR,-I have just received my presen-

tation copy of the Wireless Constructor's
Encyclopaedia, and I must express my
surprise at such a magnificent volume.
It makes a worthy companion to PRACTICAL
WIRELESS, and I thank you for both.
The binding is excellent, and it would be
cheap at double the price. The matter
in it is written in a style easy for the
veriest novice to understand and yet
even the oldest " fan " could not find
fault with it. Your articles are, abovb all,
practical, which is what we amateurs want.
-R. G. VALE (Stroud).

Pigtail Connections to Condenser Spindles
would like to make some com-

ments with reference to the Short-wave
article in the March 25th issue of PRACTICAL
WIRELESS.

Your contributor, " Togni," states that
a pigtail connection to the spindle of a
variable condenser is sufficient to eliminate
noise caused by imperfect or intermittent
contact between spindle and bush.

The usual form of pigtail, the spiral,
possesses inductance of no mean value,
and an intermittent contact between spindle
and bush causes the inductance of the
circuit as a whole to vary, thus causing
almost as much noise as when without
pigtail.

Also, there is no pigtail fitted to the front
bush of the average condenser, and as the
difference of potential must be considerable
between front and rear plates, the rubbing
contact evil is still present.

To overcome these difficulties, I have
constructed a condenser with ' skeleton
ebonite end plates and no metal bushes.
The pigtail connection is a strip of phosphor
bronze, allowed to twist throughout its
length, which is only one inch. The
result is a condenser which is silent even
below 10 metres.

The noise from a potentiometer can
be eliminated by the simple method of not
using one. I am working with a 2 meg grid -
leak and 90 volts H.T., I get smooth
reaction control with the grid leak connected
direct to positive filament, and find a poten-
tiometer unnecessary. This also applies
to wavelengths below 10 metres. Noises
from a swinging aerial, intermittent earth-
ing of stay wires, etc., can be subdued by
using an untuned screen -grid valve in the
aerial circuit.

In conclusion, I should like to state
that I am desirous of getting into touch
with S.W. experimenters in the Stretford
district. Wishing your paper every success.
-W. FAULKNER (Stretford).

Article on Televisor Construction Wanted
Snt,-I should be glad if you would

publish instructions on building the parts
and constructing a home-made Televisor, if
possible. As far as I can see they are

- fairly expensive, and for all the use one

would make of them it does not seem worth
while to go to so much expense.-J. SWAN
(Cambuslang).

[We hope to shortly publish an article
on this subject.-En.]

An Appreciation : and a Criticism
Sut,-I beg to acknowledge safe receipt

of the " Wireless Constructor's Encyclo-
pmdia," for which I thank you very much
indeed. It is splendid value for the money,
and contains really useful and practical
matter of the utmost assistance to the
novice and the veteran of wireless con-
struction. Particularly interesting is the
section devoted to television, enabling
even the most ignorant person to grasp the
fundamentals of this newest of sciences. I
am also the possessor of the PRACTICAL
WIRELESS binding case for data sheets
and I was absolutely surprised at its
solid construction and workmanship. There
is only one fault I can find with it, and that
is in the method of securing the sheets.
As the binder is made at present, with the
press buttons on top, you either must

CUT THIS OUT EACH WEEK

DO YOUKNOW
-THAT although a small condenser will often
suffice in a decoupling circuit, the smallest
that should be used, in the interests of stability,
is .1 mfd.
-THAT dual matched loud -speakers present
a great advance in reproduction, and correctly
used are capable of practically " perfect "
reproduction.
-THAT it is not practicable to build up, at
home, a matched pair of moving -coil loud-
speakers.
-THAT a tone -control circuit is often
advisable with a Class B output stage, although
the loud -speaker will decide the necessity of
this.
-THAT a swaying aerial may prevent the
reception of a station working on the short
waves.
-THAT for the above reason, a short-wave
aerial and lead-in should be anchored to
insulators so that it cannot move in any
direction.
-THAT a special form of valve has now been
developed to enable an ordinary battery
eliminator to be used with Q.P.-P. and Class B
output stages.
-THAT it is a Neon device and is to be known
as a " Stabiliser."

NOTICE
The Editor will be pleased to consider articles of a

practical nature suitable for publication in PRACTICAL
WIRELESS. Such articles should be written on one side
of the paper only, and should contain the name and
address of the sender. Whilst the Editor does not hold
himself responsible for manuscripts, every effort will be
made to return them if a stamped addressed envelope
is enclosed. All correspondence intended for the Editor
should be addressed : The Editor, PRACTICAL WIRELESS,
Geo. Newnes, Ltd., 8-11, Southampton Street, Strand,
W.C.2.

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

wait until the series of data sheets is
complete before fixing them, or you must
take them off each week to put on, the next
one. If the press buttons had- been placed
at the bottom of the sheets, each one could
be put on without disturbing the others.
Still, we can't have everything to suit
us always, but PRACTICAL WIRELESS is
the nearest approach to that, so best wishes
for the future.-CHARLES BiORTIMER (Jnr.)
(St. Pancras, London, N.W.).

An Excellent Work
Snt,-I wish to acknowledge receipt of

your book the " Wireless Encyclopasclia,"
which is an excellent work, and most useful
to anyone interested in wireless. It is a
veritable mine of information, and right
up-to-date with illustrations helping to
make everything easy and clear. It
exceeds all my expectations, and I can
honestly recommend it' to anyone desiring
to know more about their sets, accumulators
or anything connected with wireless. With
PRACTICAL WIRELESS to keep US up to
date with the latest improvements, and
your Encyclopaedia to refer to, there is
little more that a wireless fan wants.
Accept my best thanks for the book,
wishing PRACTICAL WIRELESS every success
in the future.-JAmEs WM. CAnnou,
(Hull).

Wonderful Example of High-class Crafts-
manship
SIR,-Thank you for my presentation

volume which I received in good condition.
I find it a most useful work of reference,
and indispensable to a budding amateur
like myself. The interesting manner in
which the subjects are dealt with is splendid,
and easily understandable, as is also the
alphabetical order in which the articles
are written, thus obviating the trouble
of wearisome searching through indexes,
which more often than not prove fruitless.
The articles are very useful and practical,
and the binding and printing are first rate.
The whole volume is a wonderful example
of high-class craftsmanship in every -sense
of the word.

As for PRACTICAL WIRELESS, it needs no
suggestions from me but this : keep it
Practical. Thank you again for the
" Wireless Constructor's Encyclopmdia "
and wishing PRACTICAL WIRELESS every
success.-ERNEST L. BRAmEn (Liverpool).

" An Invaluable Work "
SIR,-I have just received my copy of

your " Wireless Encyclopaedia," and here-
with tender my very best thanks. Its
store of clear and concise information will
stand me in good stead and I am exceedingly
glad I have not missed your second chance
to acquire this invaluable work. Wishing
PRACTICAL WIRELESS every success.-
W. E. R. (Guildford).

" A Fine Work "
SIR,-I feel I must write and congratulate

you on offering such a fine work as the
" Wireless Encyclopaedia " to the public.
Everything in it is explained in an
.interesting fashion, and the diagrams help
one considerably to understand thoroughly
each detail. The work is excellently
bound and printed -on good paper. Like
PRACTICAL WIRELESS, it is first class.
Thanking you again, with best wishes for
the future of PRACTICAL WIRELESS.-
R. W. ARTINGSTALL (Stalybridge).

(Continued overleaf.)

p
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HEAYBERD
for the
latest
receivers!

PRACTICAL WIRELESS May 6th, 1933

ENO
MONARCH OF THE MAINS.

Confident in the knowledge that Heayberd
-- mains apparatus cannot be beaten,

PRACTICAL WIRELESS.: technicians have
exclusively specified the following cOrn-
ponents for their two latest circuits.
Build one of these sets to -day !
FOR THE "A.C. TWIN."
Heayberd " A.C. Twin " Trans.

former. Secondary Outputs : 29
350+350 v. 60 ma. 2 + 2 v.2 amps.
and 2 + 2 v. 2.5 amps. Price

FOR THE "SELECTONE A.C.
RADIOGRAM."

Heayberd W.25 Transformer.
Secondary Outputs: 0.110 v.
70 ma. and 0.135 v. 70 ma. 2+2
v. 4 amps. Price
Heayberd 751 Choke. 50 henries,
800 ohms, 50 ma. Price
Heayberd Twin Flex with lamp
adapter. 8 feet length-ends
trimmed and looped. Price

Large stocks available. If you cannot obtain
locally-write direct.

22/6
12/6

1/6

Address

ost
for Heayberd
handbook on
MainsWorking

I enclose 3d. stamps or
NEW Handbook of Mains
EQuipment. Packed with
Technical Tips, Service
Hints and diagrams

OimMII0.1111

Prac.
.._near,..-AW.Ago.7wIrecoon,e.r.socsag

F.C.HEAYBERD &Co.,
10 FINSBURY STREET, LONDON, E .C.,2,

One minute from Moorgate Stu

Genuine AMPLION Units, Limited number. Over
75 per cent, reduction. Guaranteed. To clear, 213
each, carr. paid.-G.B. Pioneer Radio, Coptic St., W.C.1.

WHAT IS
"ENGINEERING,
OPPORTUNITIES1)

"ENGINEERING OPPORTUNITIES " is a 250 -Page Hand-
book that has been prepared after years of patient search into
the possibilities of various- Engineering. Careers. It showi
clearly and definitely the way in which you may carve out a
successful career in your chosen branch of Engineering, irrespec-
tive,of your age, education or experience.

Among a host of other things, it outlines HomeStody Courses
in all branches of Civil, Mech., Elec., Motor, Aero.,
Wireless and " Talkie " Engineering and shows the
easiest way to pass A.M.I.C.E., A.M.I.Mech.E.,
I.E.E., A.M.I.A.E., M.I.M.T., G.P.O., Matriculation,

Civil Service and other Examinations.
"ENGINEERING OPPORTUNITIES " Is Et

unique Hand -book that you should most
certainly read. Send for your copy to-day-

ES of any cost.
British Institute of Engineering Technology,

390, Shakespeare House, 29/31, Oxford Street, London.

A Magazine of Electrical Progress
THE PRACTICAL

ELECTRICAL ENGINEER
Every Month

'ft all Newsagents & Bookstalls One Shilling

(Continued from previous page.)

The " Sonotone " : Remarkable Results
SIR,-I wish to congratulate you on

your fine radio weekly, PRACTICAL
WIRELESS. Also let me convey my thanks
for your " EncyclopEedia," whieh is full, of
good ;things. It might interest you to
know that I have built the "_.Sonotone 4 "
with Q.P.-P. using the _ " Transfeeda "
in the first stage followed by the Q.P.-P.
I haye tried the set as per your circuit with
wonderful results, but I am always after
that little extra which seems impossible
with an ordinary battery circuit. Any-
way, here's the result of my experiment.
Volume : enough for a dance hall ; quality :
perfect ; stations : 84 medium -wave, 19
long -wave and 7 American. I must
thank you for the most wonderful set
I have built in my fifteen years as a radio
engineer.-G. A. H. (Edgbaston).

THE COSSOR NEON
STABILISER

WHEN a battery eliminator is used
to operate a receiver employing
either a Q.P.-P. stage or a Class B

valve, the varying current of the output
valves gives rise to some peculiar effects.
First of all, the majority of small mains
units employ a series resistance in the H.T.
positive lead to reduce the mains voltage
to that normally required by battery
valves, namely 150 volts maximum. In
the case of a D.C. mains ,unit this will
be quite a large value of resistance, and in
the A.C. units the rectifier, whether valve
or metal, will be arranged to give the
output with a small series resistance to
drop the excess voltage. Now it is well
known that the passage of a current
through a resistance results in a voltage
drop, and the voltage depends upon the

current which is passed. For instance.
the passage of- 1 milliamp through a
resistance of 10,000 ohms will result in a
voltage drop of 10 volts, whilst 10 milliamps
flowing through the same resistance will
result in a drop of 100 volts. (Voltage equals
the product of current in amps. and re-
sistance in ohms). A feature of the Q.P.-P.
or Class B output stage is that the anode
current varies with the volume of the
signal received, and a"meter inserted in the
anode -circuit of such a stage will show
variations throughout the 'playing of a
single musical item, and will also show that
when the volume- of a received station
is reduced, so is the. -current reduced,
but varying volume due to the number
of instruments which are being played, or
the musical expression, will also result in
a varying anode current. Obviously, -
therefore, if a mains unit is employed,
the varying current through the unit will
result in a varying voltage output.

The Stabiliser
This fault results in serious distortion

due to a varying voltage on the output
valve, a varying voltage on the detector
and S.G. valves in the receiver, and this
latter fact may cause serious instability
due to oscillation. In order to overcome
these defects Messrs. Cossor have produced
a device known as a Neon Stabiliser, which
is a small neon discharge device having a
cathode and an anode, and is fitted with
a standard valve base. The peculiarity
of this device is that it works in exactly
the opposite way to the resistance in the
mains unit, that is to say, as the current
across the Stabiliser increases the voltage
drop is less, and vice versa. Therefore, by
connecting this device across the mains
unit the total output remains sensibly
constant. The Stabiliser, known as the
5.130, costs 7s. 6d., and a further article
describing its application will be published
in a future issue of PRACTICAL WIRELESS.

Club Reports should not exceed 200 words in length
and should be received -First Yost each Monday
morning for publication in the following week's issue.
NORTHERN MERSEY SIDE WIRELESS SOCIETY

(SOUTHPORT) --

A , meeting has, been arranged by this society to
take place on Monday, May 8th, when rules, regula-
tions and programnie will be arranged. Application's
for membership and admi4sicin to this meeting 'should
be made, sending full details, to C. H. Turner, 62,
Zetland Street, Southport, not later than Saturday,
May 6th.
DENNISTOUN TRAMWAY DEPOT RADIO CLUB

The first outing of above club took place on Wednes-
day, April 19th, 1933, when thirty members set off
from club headquarters by reserved bus to inspect the
Scottish Regional Broadcasting Station situated at
Westerglen, near Falkirk. On arrival at the station
the party was received by the Chief Engineer, who
provided members with description cards showing
layout of building, also data concerning apparatus
about to be inspected.

A tour was, then made of the entire station, the
power house, Diesel engines, filament current and
high-tension motor generators, transmitter hall
control rooms, and aerial masts being explained in
detail by engineers conducting party round. The
visit, which was of an hour's duration, was highly
appreciated by those privileged to take part in pro-
ceedings. Hon. Sec., Wm. McKenna, 90, Eaton St.,
Glasgow, E.1.

SLADE RADIO
A lecture, entitled " Measurements of Characteristics

of Low -frequency Amplifiers," was given by Mr. D.

McDonald at the meeting of the above society held
recently. He dealt with wave forms and breaking
up into sine waves ; also intensity of sound. After
drawing the circuit of a simple two -stage amplifier,
he described how to measure the frequency response
and how to make a thermionic voltmeter. A method
of measuring the response of an intervalve transformer
without it valve was also shown. Overload or dis-
tortion was then dealt with, also load and harmonics
and how to measure them from the output. The lecture
proved of great interest and was enjoyed by the
members. Hon. Sec., 110, Hillaries Road, Gravelly
Hill, Birmingham.

INTERNATIONAL SHORT-WAVE CLUB
I shall be glad to send any of, your interested readers

a copy of our " New World Time Chart" if they w 11
apply to the address given below, enclosing a lid.
stamp. A. E. Bear, 10, St. Mary's Place, Rotherhithe,
London, S.E.16.

HACKNEY RADIO AND PHYSICAL SOCIETY
Our last two meetings have been confined to dis-

cussing the design of a new receiver for the use of the
members of this society and to the installation of a
microphone. From these discussions a most satis-
factory design has been evolved.

An interesting programme, copy of which is appended
has been arranged for the ensuing weeks. Local
readers of PRACTICAL WIRELESS are invited to inquire
for particulars of these meetings.
May 8. Wood Finishes for the Amateur.

15. Gramophone Recital-Mr. Squire and Mr.
Heath.

22. Modern Super Het design-Mr. A. Twiss.
29. Valve Characteristics-Mr. G. Deal.
5. Whitsun.

12. Quiescent Push-pull, Class B, and other
forms of Amplification-Mr. A. Twiss.

19. Adding a S.G. Valve to D. and one L.F.
Receiver-Mr. Cole.

26. Remote Control-Mr. Cole.
July 3. Simple Calculations and Measurements-

Mr. Cole.
10. The Use of Chokes.
17. Universal High Voltage Mains Valves-

Mr. A. Twiss.
A. F. Rogerson, Hon. Secretary, 19, Sewdley Street,
captors, £.5.

21

June
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REPLI

SPECIAL NOTE
We wish to draw the reader's attention to the
fact that the Queries Service is intended only
for the solution of problems or difficulties
arising from the construction of receivers i
described in our pages, from articles appearing I
in our pages, or on general wireless matters. i
We regret that we cannot, for obvious reasons-

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

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

(3) Suggest alterations .or modifications to I
commercial receivers.

,(4) Answer queries over the telephone. !
Please note also, that all sketches and drawings
which are sent to us, should bear the name 1.

and address of the sender.
1.1.0.11141.=.11.M.0.111.0i11.111.11.W.MMINNIMPII11.1.1.

MATCHING LOUD -SPEAKER
"I have got an old moving -coil loud -speaker which

I have pulled to pieces and rebuilt. The speech coil I
have wound to a resistance of 10 ohms, and it has no
method of arranging a transformer. I know it will
want matching to my ouput valve to get the best from
it, but I am not certain what transformer to get. How
can I find exactly what my valve requires to get correct
matching? "-(T. P., Hampstead.)

You do not tell us what valve you are using, so
you will have to work out for yourself the correct
ratio of the transformer. The first thing to know is
the correct (or optimum) load of the particular output
Valve. If this is not available, you must find from
Data Sheet No. 10 the A.C. impedance of the valve,
and multiply this by two. The answer will be the
optimum load, unless you are using, a pentode, when
it will be slightly greater than twice the A.C. impedance.
You must then divide this figure by the resistance of
your speech coil (10 ohms), and the square root of the
answer will be the ratio of the correct transformer.

ELIMINATOR TO BLAME
" I have a four -valve receiver, S.G. detector, H.L.

and P. The set was working well with a battery, but
now I am using an eliminator and I find that the set
is less selective, and there is a hum and crackling when
I tune in North Regional or some foreign station.
There is a small howling also when the dial readings
are 130. Can you help me to set these right? I took
out the valves and have put them back in the order I

have stated. Should the H.L. be next to the screen
grid ? "-(T. H. M., Hampstead.)

Obviously, if the receiver worked satisfactorily from
batteries, the mains unit is causing your trouble. The
lack of selectivity may be caused by an increased
H.T. voltage on your S.G. valve. Check the output
from the eliminator and compare with your battery
supply. Hum and crackling may be due to a faulty
resistance or an overloaded eliminator, although
if only occurring at one point on the dial it may be
due to the condenser plates touching, or some etheric
disturbance on that wavelength. The order of your
valves is quite O.K., although you will probably find
that the detector valve and the H.L. valve are inter-
changeable.

OVERLOADED OUTPUT STAGE
" I have a three -valve set. It was first of all made

as a two -valve set, bringing in Daventry and Radio -
Paris on the long waves, together with a few short-wave
stations very well. I decided to add another valve,
but the results are far from satisfactory. The National
is not so loud or clear, and the tone in general is
absolutely dead, with fearful oscillation. The new
valve is resistance -fed. I should be very much obliged
if you could help me."-(R. T., Hazeldene, Churt.)

The trouble may be due simply to the fact that your
output valve is not of the type which will handle
the output from the two preceding valves. An over-
loaded output valve often gives weak signals accom-

If a postal reply is
desired, a stamped ad-
dressed envelope must
be enclosed. Every
query and drawing
which is sent must bear
the name and address of the sender. Send
your queries to the Editor, PRACTICAL
WIRELESS, Geo. Newnes, Ltd., 8-11,
Southampton St., Strand, London, W.C.2.

panied by distortion.On the other hand, the choice
of your anode resistance for the R.C. stage may be
wrong, and you may be using a value so high that the
valve is receiving only a few volts H.T., giving rise
to distortion and weak signals in that stage. You
should therefore check over all the values in this
stage and make quite certain that the valve is receiving
ample H.T.-not less than 80 volts should be applied
to the anode, as it is an L.F. stage. The oscillation is
no doubt L.F. trouble, and may be cured by decoupling
the additional stage which you have added. The
extra resistance required for the decoupler will result
in a further drop in H.T., so that a very much larger
H.T. battery may be needed.

Q.P.-P. OR CLASS B?
" Can the Q.P.-P. amplifier in issue of March 4th be

used with a battery set known as the Screen Grid Four ?
I use a permanent magnet moving -coil speaker. If
the Q.P.-P. is unsuitable for the above set, can you
suggest anything to strengthen weak signals ? "-
(H. G., South Africa.)

We would recommend Class B as an addition to
your set in place of the Q.P.-P. amplifier. Make up

DATA SHEET No. 33
Cut this out each week and paste it in a notebook.

SEVEN -PIN VALVEHOLDER CONNECTIONS

Type of Valve

Class B
Single Diode Tetrode
(Indirectly Heated)

Double Diode
Tetrode (Indirectly
Heated)

Low -Frequency
Pentode (Indirectly
Heated)

Numbering on holder.

1 2 1 3 14.1 5 7

G2 G1 Al F F -A2
- 01 02 H CD

D1 GI

G1

D2

G2

H

H

H

H

C

C

G2

A

Terminal
on valve

top.

A

A

the Class B unit described in the issue dated April 8th,
and couple this direct to your output terminals.
You will find this will give a very great increase in
signal strength, and will also " steady " your output.
To avoid overloading you should fit some form of
volume control in the first L.F. stage, and this will
depend on the method of coupling you are employing
in that stage. If resistance -coupled, a variable grid
leak will be sufficient, and if transformer -coupled, a
potentiometer should be joined across the secondary
winding of the transformer. The value should be
chosen according to the particular make of transformer,
and the maker's instructions should be followed in
this respect,

LET OUR TECHNICAL STAFF SOLVE
YOUR PROBLEMS

E RIES .

p ms etr by eqattached
The coupon on this

NQU I RI E S
by Our Technical Staff

ONE OR MORE SPEAKERS?
" I should very much like to know if I am using

more from my batteries through having two or three
loud -speakers in action."-(No name, Southampton.)

This is a common worry to many who are new to
wireless, and is also on the same lines as the theory
that the reception of distant stations leads to greater
wear and tear on -the batteries. The factor which
governs the consumption from the batteries is the
valves which are used, and therefore twenty loud-
speakers could be used with no more consumption
of H.T. or L.T. Naturally, if the loud -speakers are
all connected in series in the anode circuit of the
output valve there would be a large voltage drop,
and this would have to be made good by using a larger
battery, but the current consumption would remain
unchanged.

HETERODYNE WHISTLE
" When I tune to the North Regional station I get

a horrible whistle with the signals, and if I slightly
tune below that station I can hear a sort of bubbling
sound with voices. What is the cause of this, and how
can I remove it ? It completely spoils my reception
of this station, and I find much from the station to
interest me in place of the London transmissions."-
(R. H., Wembley.)

The noise you hear is due to the close proximity
of the German transmitter at Langenberg, and the
Russian transmitter at Ivanono-Voznesenk. The
latter uses the same wavelength as the North Regional,
and Langenburg is only 10 Eels above it: The result
is what is known as side -band splash," and un-
fortunately there is no cure. You can Cut off the top
notes of the response of your receiver, and this will
remove the whistle, but there will still be the cross-
talk effect, and until the ether is cleared up by those
responsible we are, unfortunately, compelled to put
up with this trouble. There are one or two other
spots on the tuning dial where the same thing occurs,'
and no matter how good the receiver the trouble is
always present.

GANGING A CONDENSER
" I am going to rebuild my set, using a three -gang

coil unit, and to get one -knob control I am thinking
of using my old three condensers and joining up the
spindles. Will this work out in practice, or is there
any snag which I must guard against? I appreciate
that the three condensers will have to be ganged, but
I could make up a simple coupling device and arrange
for this to be locked at any position. I can work out
the details, as I have a lathe and am an engineer by
profession."-(R. J., Edinburgh.)

There is nothing to stop you from making a ganging
device and connecting the three condensers together.
Neither is there anything to prevent you from ganging
these three condensers at any part of the scale by,
arranging for your device to be clamped in any.position.
But the point which must be guarded against -is the
matching of all three condensers at all parts of the
dial. You will find this is a difficult proposition, and
is overcome in the commercial three -gang condenser
by splitting the end plate of each section of the con-
denser and then rotating the rotors whilst tuning a
circuit, By means of a special oscillator it is possible
to ascertain when any one section goes out of time,
and the split section of the condenser out of tune is
then bent until it is thatched. In this way it is
possible to have all three condensers dead in step at
any point, and you will find this a little difficult to
do at home without elaborate apparatus. If you can
arrange three small trimmers capable of panel adjust-
ment, your idea. Is workable, but you will find that
the trimmers will require frequent adjustment when
tuning from zero to maximum on your tuning dial.

FREE ADVICE BUREAU
COUPON

This coupon is available until May 13th, 1933,
, and must be attached to all letters con -
1

taming queries. a

PRACTICAL WIRELESS 6/5/33.
loop 3
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ATALOGUES
ECEIVED

To save readers trouble, we undertake to send on
catalogues of any of our advertisers. Merely state, on
a postcard, the names of the firms from whom you
require catalogues, and address it to ° Catalogue,"
PRACTICAL WIRELESS, Geo. NeWtte8, Ltd., 8111,
Southampton St., Strand, London, W.0.2. Where
advertisers make a charge, or require postage, this
should be enclosed with applications for catalogues. No
other correspondence whatsoever should be enclosed.

MAZDA VALVES
WHEN choosing or using a valve it is essential
VI' to know all the liner points in the characteristics
of that valve, and although the majority of manu-
facturers siiproly printed' slip with the carton, - this
generally restricts itself to the principal working
voltages. The Mazda valve - catalogue contaim 'in
addition to: the standard valve curves and operating
data for each of the valves ineluded in their extensive
range, circuit diagrams for several receivers, with
complete values for all components employed ; notes
on the use of D.C. mains valves ; and a complete
tabulated Index to the complete range. Readers
who would like a copy of this book should write to
The Edison Swan Electric Co., Ltd., 155, Charing
Cross Road, London, W.c.2.

Broadcast Query Corner I
L0411101=0.111111100.141411M104M1.41104.11111041i0.1111141

UNDER the above title, with the assistance of a
recognized authority on foreign broadcasting matters
and a regular contributor to wireless publications
both at home and abroad, we have inaugurated a special
Identification Service, which should prove of great
assistance to our readers. When tuning in well-
known stations it happens frequently that listeners
pick up wireless transmissions of which they fall to
recognize the origin. It is to solve these little problems
that the Broadcast Query Service has been organized.

Replies to Broadcast Queries
T. T. A. (Newburgh) : G5QX, I. N. Smith, 73,

Oakland Avenue, Bloomfield, Belfast, N. Ireland ;
061,S, regret, cannot: trace : write to Radio Society
of Great Britain,'53, Victoria Street, S.W .1 ; (15IA;
G. M. Whiteley, " The Hollins," Sowerby Bridge,
Yorkshire ; G5J0, L. Jones, 50, King St.; Cambridge ;
G2KM, C. Minton, 37, New Bridge Rd., Hull, York-
shire ; GsnY,' H. A. Whitley, " Lyndhurst," Great
West Rd., Lampton, Hounslow, Middlesex ; G6RG,
B. Groom, 157, Wood St., Galashiels, Selkirkshlre,
Scotland ; G2XY. H. T. Littlewood, 82, Stainburn
Crescent,. Chapel Allerton, Leeds, Yorks; 05RM,
R. A. Minter, 60, High St., Bromley, Kent; G2BH,

MAINS TRANSFORMER CONNEC-
TIONS -(Continued from page 253.)

thus proving this to be the filament
winding for the rectifier valve with centre
tap at C.

The winding H, J, K lastly claimed my
attention, and this proved, as it should have
done, a high resistance winding with equal
readings between H, J and J, K, giving
me the centre tap at J.

As a further test before insertion in the

Fig. 4. -Theoretical diagram of the mains

NEXT WEEK !
COMPLETING & OPERATING

F. J. CAMM'S 3

FEATHERWEIGHT PORT-
! ABLE (CLASS B) FOUR.

STILL LEADING AND SHOW.
ING THE WAY

set the mains were connected to the
appropriate tapping on the primary and
a 4 -volt flash -lamp bulb was connected
across L and M and it lit brightly. The
bulb was then connected across E, G and
then G, F, and it glowed with an equal
intensity across each of these. As winding
H, J, K was the only one left, it could be
safely assumed to be correct.

All that remained to do then was to
insert the transformer into the set and join
the leads to their respective soldering tags.

transformer.'
8 F

3 IC

Amplion (1932), Ltd.

Bargain Page ..
Bennett College, Ltd.
Block Batteries, Ltd. ..
British Blue Spot Co., Ltd...
British Institute of Engineering Technology 282

British Rola Co., Ltd. .. .. 270

Bulgin, A. F. & Co., Ltd. ..277 and 279
Cossor, A. C., Ltd. .. .. 259

Edison Swan Electric Co., Ltd.
Inside Back Cover

England -Richards Co., Ltd... .. 280

0. W. Wiggleworth, 90, Blenheim Rd., Barnsley
Yorks ; G2LP, A. W. Knight, 32, St. Mary's Rd.,
Peckham, S.E.15, London ; 02GF, P. E. A. Griffiths,
12, Glencoe Mansions, Chapel St., Brixton, S.W.9,
London. SPARKS (Belfast) : DDNY, Germany.
Cull incorrect, but if initials . correct, Germany ;
GBC, Rugby; BSA, probably GSA, London Terminal
(Rugby -Canada) ; GOUH, H. E. Smith, " Arawa,"

'Granville Road, Limpsfield, Surrey; GOER, 0611N
GIRD, G5NO-regret, cannot trace ; write to the
Radio Society of Great Britain, 53, Victoria Street,
S.W.1; G6XM, W. James, 28, Grant Square, North
Camp, Aldershot ; GI5QX, N. J. Smith, 73, Oakland
Avenue, Bloomfield, Belfast. HOPEFUL (N.W.11):
(1) Moscow on 1,000 m. ; extra late news ; (2) Lenin-
grad. J. QUINN (Swinton) : Can probably be ordered
through any music dealer. ELJAIESSE (Bedminster) :
F8AJ, Aymon Claudet, Rue Georges Sand, Vierson
(Cher) ; FSSO, F8WAZ, cannot trace ; write to
Riseau des Enzetteurs Francais, 17, rue Mayet, Paris,
VIe ; G6YA, A. H. Radford, 42, Wrington .Crescent,
Bedminster, Bristol; G2FC, cannot trace ; write 'to
Radio Society of Great Britain, 53, Victoria St., S.W .1;
OXZ, Skamlebaek, Denmark,; FTZ, Ste. Assise,
France ; FYQ, Lyons (France); FLE, Eiffel Tower,
Paris ; 05CP, regret, cannot trace.

IF YOUR RECEPTION
IS BAD

WILL IMPROVE IT
Whether it is a bad set or a bad
locality SUPERIAL will make
your reception definitely better,
because it is the most efficient
and powerful aerial ever devised.
The extra -heavy rubber insula-
tion stops interference and noises,
abolishes masts, insulators and
separate leads -in, and increases
the signal strength.

The only efficient indoor or
invisible aerial. Lightning proof
too -get your £100 Free
Insurance today. From all
dealers.

*0 Ft 3'6 75 ft 2'6 501t l'9 25 Ft If
THE NEW LONDON ELECTRON WORKS LW'S EAST HAM LONDON E.G

MAYFAIR RADIO
offers Brand New Set Manufacturers' guaranteed surplus Moving -
Coil Speakers. BOLAS (50 only). F.6, listed 55/-, In following
voltages. 2,000 ohms; 2,500 ohms; 4,700 ohms: 6,500 ohms
at 18/-, with transformer. State if potter or pentode. As above,
F.7, list 47/6, at 25/-. PERMANENT MAGNETS: F.6 P.M.,list
49/6, at 28/, F.7 P.M., list £3, at 32/-. F.6 P.M., Class B,
list 49/5, at 28/-. CONDENSERS, multiple blocks, 1,500 test,
working 500 VDC, Peak Voltage 700. 20 mfd. 4+4+2+2+2+2+2
+1+1 @ 11/-. 11 mfd. Block 4+2+2+2+1 0, 6/9. All
carriage paid cash with order, or C.O.D.-MAYFAIR RADIO,
31, George Street, Hanover Square, London, W.1.

THE IMPROVED "TONIC"
self -generating trickle -charger kit keeps 2 -volt accumu-
lators fully charged. Electric mains and charging
stations unnecessary. Ideal for remote places. 71- each,
postage 9d. Particulars, testimonials, with pleasure.
WILLIAMS, Netherend, Cradley, Birmingham.
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No reproducer to compare with the "Challenger'
is obtainable at or near its price. It is the idea!
instrument for small receivers which employ the

average super power or pentode valve, and also
for large receivers with outputs up to 3 watts
undistorted A.C.

Ask your dealer to demonstrate and refuse any
others, which may be offered '.as substitutes.

There is no substitute for the R. & A. "Challenger."

" PRACTICAL WIRELESS - states :-
"Sensitivity . . certainly of a high order . . .

" Results excellent ... response would satisfy any
" but the hypercritical . . . From 30 cycles up to
the heterodyne whistle the response seemed a

practically straight line. . . . Bass full without
" boom ...speech exceedingly clean and natural....

" We unhesitatingly recommend this model. -

Complete
with 3 - ratio
Transformer

Trade and Public

the hest of its kind
REPRODUCERS & AMPUFiERS LTD. WOLVERHAMPTON

74

'The name that means' EXCELLENCE'

oST BAT *).

-oaf any priceif%

GUARANTEE
The Edison Swan Electric Co.
Ltd. guarantees that Ediswan
Batteries are of full voltage
and capacity. Should any
Ediswan Battery fail to give
satisfactory service,we under-
take to deal with customer's
complaint within 24 hours of
receipt of defective battery.

When you buy an Ediswan battery you don't
have to take it on trust. It has run the
gauntlet of the most exacting tests. It has been
passed as fit to bear the Ediswan Guarantee.
It's ready for a long life of good service.

Standard Capacity - 10 M a

99 volts 9 - 108 volts 10 - 120 vc1rc 11 '-

150 volts (new type) - - - 14 6
Also topped fur Q.!' P.

Super Capacity types - - - - 20 M a

Write for your FREE Copy of "How to get the west cut
of your H.T. Battery." Full of useful data.

Guaranteed RADIO
H.T. BATTERIES

The Edison Swan Electric
Co. Ltd. Pcr.ders End, Middlesex

B.237
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ERIIU
"CLASS B"

RANSFORMERS
AND"CLASS B"CHOKES

R.I. ' CLASS B '
DRIVERMU ' TRANSFORMER

Th2 ilins:raiton shows mod.ls DY 39, DY41 and DY42. Models
',,DY37 and DY38 are not inbakelite 'ease. -

Carefully designed for push-pull input into any
Class B' type output valve and for use following'

any type of driver.valve. The efficiency, is -
of the order of over 80%, end the 'primary
Inductances are very high when carrying maximum
driver anode current.

R.I. ' DRIVERMU ' TRANSFORMERS
List
No.

RATIOS.' - PRICE
Roiralty,

1/6extraTotal: Per Secondary :'
DY37 1 :1 and 1'5 :1 2:1 and 5 !1 vaf .
D138
DY39

2 :1 and 2.5 :1 4 :1 and 5:1 1 5/-
1:1 2:1 1 1 /,

DY41
DY42

2:1 - 4:1 - -1 11-
P5 :1 3 :1 1 1 /-

The still more power and still less H.T.
consumption for battery set development has

i ireached an extraordinarily high peak of effici-
ency with the advent of '.Class B valves
used with R.I. ' Drivermu Transformers
and D.Y.40 Output Chokes.
THE R.I. WAY TO GREATEST
AUDIO POWER '& H.T. ECONOMY
In 'Class B' amplification, the Class B' valve must
be correctly matched with the particular type of pre-
ceding valve which is, employed as a driver. The success
of the system deperids upon -this matching of the valves,
and the Drivermu ' Transformer is the most efficient
method of coupling available, Drivermu ' Transformers
have been designed in conjunction with the principal
valve manufacturers, and are guaranteed to give maxi-
mum power, minimum H.T. current consumption, and
complete freedom from distortion, which are the principal
claims made for the system.

DRIVERMU ! COVERS ALL COMBINA
TIONS OF.' CLASS B' & DRIVER VALVES
No Matter Class B' valve and driver valve is
chosen for the PartiCular output required, there is a

Drivermu ' of correct ratio to match them most perfectly.

R.I. CLASS B'
OUTPUT CHOKE

-, Provides most satisfactory output coupling
between' every type of Class B' output
valve and loudspeakers normally suitable
for use with any type triode or pentode
valve in normal or push-pull arrangement.
Over 90?,;efficielicy.
No: D.Y. 40. Ratios 1 1. 12'61.2:1, 1.5:1 and 1.8:1.

HOW TO SELECT THE STAINES.& CORRECT COMPONENTS
FOR. CLASS B SET CONSTRUCTION OR CONVERSION
CLASS B' BROCHURE FREE

The R.I. Brochure explains- ' Class B' and con- vornetains tables for easy selection- of right valvesand components, also diagrams for application Addressof 'Class B' to new receivers or existing models.Post this coupon, in 'd. stamped unsealed
envelope.

Radio Instruments Ltd., Croydon, Surrey. Phone : Thornton Heath 3211

P. W. Gift Stamp No. 32
Printed by NEWNES & PEARSON PRINTING CO., LTD., Exmoor Street, Ladbroke Grove, W.10, and ublished by GEORGE
NEWNES, LTD., 8-11, Southampton Street, Strand, W.C.2. Sole Agents for Australia and New Zealanpd : GORDON & Gores
LTD. South Africa : CENTRAL NEWS AGENCY, LTD. Practical Wireless can he sent to any part of the world, post free, for

17/4 per annum : six months, 8/S. Registered at the General Post Office for TransmisQion by Canadian Magazine Post.
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fteg:at elm' at the G.P.O. as a tc slew re,

Make your holiday a success with

NEWNES' MOTORISTS' TOURING MAPS Complete Section Maps
:: of the British Isles ::

This invaluable book contains 96 up-to-date coloured maps by JOHN BARTHOLOMEW, including the new arterial
roads. Bound in royal blue waterproof leather -cloth, with protecting flap and press -button, gold lettering.
Index. Scale 4 miles to an inch.
Obtainable at all Newsagents and Bookstalls, or hi P0,1 from George Newnes, Ltd., 8-11, Southampton Street Strand, London, W.C.2.

15'-
by post 1519

40,51
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Ilse these liahrer evenings. Ito
BUILD WITH YOUR OWN HANDS -THIS BETTER RADIO
SET - SAVE POUNDS - SUCCESS A CERTAINTY

V
RADIO

ALL -ELECTRIC AS WELL AS BATTERY -DRIVEN
Now the lighter evenings are testing your old radio set. It cannot give you the

*Warne or the range you want because in the summer signal strength is' reduced
and foreign stations fade when you are using an ordinary set. Now is the time

you need the "SKYSCRAPER," and now you have the longer evenings to
build it in ! "Skyscraper" Radio will give you even in summer -time
all the volume and all the range you can possibly want --it will give
you always a galaxy of programmes at full entertainment strength

-it will make radio enjoyable aff-the-year-round for you. There
is such a reserve of power in the "Skyscraper " circuit
that you will practically never want to use it at full
strength.

And Lissen have made it simple for son to build. You can't go wrong.
So clear and so detailed are the instructions and the many photographs
given in the GREAT FREE "SKYSCRAPER " CHARTS THAT SUCCESS
IS CERTAIN. Never before has such a powerful set or such a comprehensive
Chart been put into the hands of the home constructor.
You can choose whether you will have an All -Electric or a Battery -driven

Skyscraper." Whichever
you buy and build you can be
certain that you are getting
much:greater value by bolding
yourself and a much more tip -
to -date receiver than if you
spent the same money on any
factory -built set.

Yon can get the Chart of
either the All -Electric or the
Battery -driven " SkyscraPer 
FREE from any radio dealer
or by posting COUPON below.

ASK YOUR DEALER

OR POST
COUPON BELOW

ALL -MAINS MODEL
The All -Electric " Skyscraper " is the first completely SAFE and com-
pletely PRACTICAL All -Mains Receiver ever produced for the home
constructor. It embodies two special safety features never before
put into a home constructor's kit-a self-contained SAFETY MAINS
POWER UNIT which you connect up just like a battery, and a SAFETY
FUSE PLUG which gives your set absolute protection, One Dial Tuning
with S'ngle Knob Volume -and Reaction Control -4 matched valves with
Variable Mu Screened Grid H.F. Stage and Power Pentode Output-
Triple Aerial Selectivity Tapping and alternative Mains Aerial-
beautiful Walnut Cabinet and full -power Moving Coil Loudspeaker,

W.th tiMle
model cabi-
net, 55.15.0.
W.th C ouse-
1 ette Cabinet
and Moving
Coil Loud-speaker,

f10.12.6.

BATTERY MODEL
The Battery -driven " Skyscraper " is the most powerful battery set
ever put into the hands of the home constructor. It is the ONLY battery
set kit employing 1145 t illised S.C. High -Mu Detector and Economy
Power Pentode Valve?, a Id is sold complete to the last nut and screw,
including these three valves. Yet the current consumption of these three
powerful valves is less than that of an ordinary three -valve set-less
than 9 m'A and makes the SKYSCRAPER economical to work off ordinary
H T. batteries.

To LISSEN Ltd., PUBLICITY DEPT.. ISLEWORTH
Please send me FREE CHART of the SKYSCRAPER
IA11 Mains/ ,Halter[)

Jake tug ink;e:erer ; not eels red.

NAME

ADDRE31

Chassis Ict complete with 3 valves 89/6.
K t complete with table model Cabinet,

£5.5s.1
K:t complete with Consolette Cabinet and

Pentode Balanced Armature Loud-
speaker, £6.5s,

LISSEN SKYSCRAPER
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ROUND the WORLD of WIRELESS
Chasing the Nightingale

THE annual B.B.C. hunt for the Nightin-
gale will take place during the period

May 22nd to 27th, in the intervals of the
late dame music transmission, when an
attempt will be made to relay his song for
the benefit of listeners. The engineers
consider theirs a thankless job as, although
a microphone is placed near a bush which
has been located for several nights as one of
the bird's favourite spots, when the time
comes for him to go on the air he either
refuses to sing or it is discovered that he has
flown elsewhere. However, stand by for the
usual annual thrill, comparable only to the
first call of the cuckoo in spring !

Belgian Colonial Transmitter
THE Belgian Posts and Telegraphs

have installed a short-wave trans-
mitter, in the neighbourhood of Brussels,
for the broadcast of news bulletins and
wireless entertainments to the Congo. The
station may be heard working in the early
evening hours on 30 metres. The broadcasts
are picked up at Leopoldville where, later,
a station to work on a medium wavelength
is to be installed.

Germany's Listening Concessions
THE latest statistics show that the

Reiohsfunk has granted free licences
to no less than 555,125 listeners who come
under the heading of unemployed, blind or
war invalids ; these figures represent twelve
per cent. of the total number of licences in
force at that date, namely, 4,532,862.

Spring-cleaning the Czech Rooster
LISTENERS may have noticed that the

crowing of the cockerel, which opens
the early morning Prague broadcasts, has
lately taken on a more youthful tone. It
is, in fact, a different bird. A record of the
newcomer's greeting to the rising sun was
recently made on a farm in the neighbour-
hood of the capital. Several competitors
were tested until the engineers were satis-
fied that they had, at long last, discovered
an ideal cock -crow for their purpose.

The Dublin Relay Station
AS reception of the more powerful

Athlone broadcasts in the environs of
 Dublin is not entirely satisfactory to the

users of old crystal sets. the Free State

authorities may shortly bring the old
1 kilowatt transmitter into operation as a
relay for listeners in the capital.
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REAL READER SERVICE !

"PRACTICAL WIRELESS"
IS ONLY EIGHT MONTHS

OLD YET IT HAS
BECOME FIRST!

This fact demonstrates that we have more
closely approached the real definition of the
word " service " than anything to which our
readers have formerly been accustomed.

"PRACTICAL WIRELESS" has obviously
filled the gap-how apt these cliches are !-
which has existed for twelve years!

"PRACTICAL WIRE FAS" exists to serve
its readers and our efforts have been rewarded
by many thousands of letters of praise from
readers and manufacturers, the whole world
over.

Our contributors are men specially selected,
not for their journalistic abilities alone, nor
for the use of their names, but also because of
their sound technical knowledge of wireless,
because of their extensive workshop experi-
ence, because they , have all had drawing
office and design experience, because of their
knowledge of the needs of the home con.
structor, and because they combine those
qualities with an accomplished style of writing
easily assimilated by the non -technical.

" PRACTICAL WIRELESS " always has
first-hand information of the latest develop.
ments, and it loses no time in preparing designs
incorporating those developments. When our
Laboratories are absolutely satisfied with the
results obtained the design or the information
is immediately placed before our readers.

We do not strive to be first merely for the sake
of being first, but the fact that we have in
most cases been FIRST WITH THE NEWS
or the DESIGN is a tribute to the energy,
enthusiasm and efficiency of our staff and our
organisation.

"PRACTICAL WIRELESS" has a Prompt
and Reliable Advice Bureau, of which every
reader may avail himself FREE OF CHARGE.
All queries ere answered FREE I

We shall continue to pursue a vigorous
policy of catering for the amateur only !
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To have become first shows progress.
To have been first merely proves age.

THIS IS
REAL READER SERVICE !

An Island in the Pacific Ocean
AGROUP of some two hundred members

of the Hungarian professional classes
who, owing to present economic conditions,
are unable to earn a living in their native
land, have approached the authorities to
secure from some foreign country, pre-
ferably Great Britain, the loan or lease of
an island in the Pacific Ocean where a new
colony could be established. The settlers,
it is stated, would remain in touch with the
Mother Country by means of wireless ; the
installation of the necessary apparatus
would be carried out by members of the
party.

Italian Broadcasts for Albania
IN view of the fact that attempts to estab-

lish a broadcasting system in Albania
have not met with success, and that trans-
missions from the Bari studio are well heard
in Durazzo, the Italian authorities propose
to devote certain hours of the weekly pro-
grammes to special entertainments in the
Albanian language.

Radio-Normandie's Carillon Concerts
THE Fecamp studio proposes to carry

out regular relays of carillon and
choral concerts from the Rouen Cathedral,
of which the belfry contains twenty-nine
bells. The first of these attempts may have
already been heard by readers, as it was
proposed to inaugurate this feature on
Saturday, April 29th. They will take place
at 8.30 p.m. B.S.T.

Broadcasts on 38,710 Kilocycles
THE B.B.C. short-wave transmitter

which has been operating experimen-
tally on 7.75 metres (38,710 kc/s), is situated
at the top of Broadcasting House ; its
power is roughly 250 watts. The trans-
missions are carried out by means of an
aerial suspended from masts 35 feet above
the roof of the building. Tests show that
excellent reception of the broadcasts can be
secured within a radius of about fifteen
miles. Similar experiments on ultra -short-
waves are regularly made in Germany by
the Witzleben Telefunken station near
Berlin. In this case the broadcasts, on
7 metres, are put out with a power of 4 kilo-
watts. It is the most powerful ultra -short-
wave transmitter in the world.
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ROUND the WORLD of WIRELESS (Continued)
Bach Between Items

TO commemorate the death of Johann
Sebastian Bach at Leipzig, both this

and the Dresden broadcasting stations have
adopted as an interval signal a short four -
note theme composed of the notes, B flat,
A, C, B, which, when translated into Ger-
man musical notation, spell BACH. The
signal has a sound reminiscent of a vibra-
phone, and is produced by small hammers
striking metal rods. At the conclusion of
the day's programme the Nazi Horst Wessel
song is played, followed by the German
National Anthem (Deutschland Uber Alles).

Choosing an Interval Signal
MOST European broadcasting

studios at some time or
other have appealed to their
listeners for suggestions regard-
ing a characteristic interval
signal capable of identifying the
station to foreign listeners, but
it has been left to the Poste
Parisien (Paris) to offer a prize
of five -hundred francs for an
original idea. As a result of
a recent competition in which
hundreds of suggestions were
put forward, the station has
finally adopted the first six
notes of a well-known melody
of Charpentier's Opera, Louise.
The electrical device for repro-
ducing these sounds will be built
at once and listeners will shortly
hear Poste Parisien's new mech-
anical call.

Russia's Heavily Taxed Listeners
THE Soviet authorities have

decided to construct twenty
200 kilowatt transmitters dur-
ing the next two years. To pay
for these new stations, since the beginning
of April, they have considerably increased
the cost of listening licences which are now
issued in six different categories. The owner
of a simple crystal receiver is now taxed
three roubles per annum or, roughly, 8s. 3d.,
but if a valve set is used, the cost yearly is
fifty roubles (£6 17s. 6d.). Rates have been
specially fixed for subscribers to the wired
wireless distributing centres and for members
of collective clubs. A large revenue is
anticipated from these latter organisations
which in future will be made to pay as much
as five hundred roubles a year ! In cities such
as Moscow, Leningrad, Kiev and so on it
has been the custom for families to be
grouped in listening centres termed House
Radio Clubs. According to the number of
members in these small associations so the
tax is fixed by the authorities, but in view
of the new law, wireless entertainments will
become a costly if not prohibitive pastime,
as most of these groups will fall into a class
rated at two hundred roubles or roughly
£55 per annum.

Another Interval Signal
GRADUALLY, the ticking metronome,

so long used by foreign studios to
denote an interval in the programmes is
being replaced by more and more melodious
sounds. Radio Beograd (Beograd, Yugo-
slavia) is the latest station to adopt a tune
on a musical box to be switched on during
pauses in the broadcast programmes. The
theme chosen consists of the four first bars
of an old Serbian folk song. As most of

INTERESTING and TOPICAL
PARAGRAPHS

L0.1.5.11.M.O.M.4..414141.M.114WINOMIP0400,1

these short note combinations are easy to
memorise, it will soon be possible to identify
most transmitters by their individual
signals in cases where no call is picked up.
Radio Lisbon

ALTHOUGH but little has been heard of
Portugal's forthcoming broadcasting

system, work on the 20 kilowatt Lisbon
transmitter has been progressing satis-

THE NEW WASHFORD STATION.

A close-up view of the building of the new B.B.C. station at Washford
Cross; Watchett,- Somerset. This station will have a radius of 70

miles, and two programmes will be radiated simultaneously.

factorily. The channel allotted to this
station is 283.6 m. (1,058 kcls), a wavelength
already used for some time by CT1AA for
its Amateur broadcasts. Although the
erection of the plant is well on the way,
it is not expected that it will be ready to
test before the autumn. Portugal already

11-11-1 IS E"

Problem No. 34.
Robinson had a normal four -valve set, fitted
with an output -filter circuit and complete
with decoupling arrangements in each stage.
After building a televisor, he connected the

- neon lamp in place of the loud -speaker, but
found that the lamp only gave sporadic
flashes and the received image was not at all
clear. After some experimenting he found
the cause of this. To what do you attribute
It ? Three books will be awarded to the first
three solutions opened which correspond with
the solution which will be published next
week. Address your solution to The Editor,
PRACTICAL WIRELESS, Geo. Newnes, LW.,
8-11, Southampton Street, London W.C.2,
and post to reach us not later than May 15th.

! Mark your envelopes Problem No. 34.

- - --

SOLUTION TO PROBLEM No. 33.
Robins had forgotten that the rectifying valve

required a larger input to deliver the 500 volts, and
therefore a new mains transformer was needed to get
the benefit from his change -over.

The following three readers received books in
connection with Problem No. 32
H. F. Leslie, 76, Holly Road, AldershotAllants. H.
Fraser, 68, St. Johns Road, Waterloo, Liverpool, 22.
D. V. Graund, 80, Rnollys Road, S.W.16, -

possesses a number of listeners to foreign
stations, but up to the present, apart from a
mere formal registration with 'the Post
Office authorities, owners of wireless
apparatus have not been compelled to pay
any tax.

The New French Wireless Tax
ACCORDING to the new law French

listeners will be compelled to pay a
radio tax every first of January, if they,
possess a wireless receiver on that date:
On simple crystal sets, fifteen francs (roughly,
3s. 4d.) ; fifty francs for any multivalve

set privately owned or double
that amount if used for public
auditions in cafes or restaurants,
etc. No tax will be payable in
the case of hospitals, schools,
philanthropic institutions, or,
where sets are used by blind
persons or war invalids. The
revenue obtained will be used!
for the development of the,
French State broadcasting
system, and for the operation
and maintenance of existing
stations and of those in course
of construction. .

Vienna Launches Out
WITH the advent of the new

high -power Vienna (Bis-
amberg) transmitter listeners
may expect better programmes
from the Austrian capital.'
Twice daily a new station
orchestra of thirty-two musicians
will broadcast special concerts,'
and in general, more wireless
entertainments are to be given':1
In addition, during the latter
half of. May and throughoutli
June, a number of relays area

to be carried out from the Vienna Opera'
House as well as a series of outside
broadcasts to celebrate the Austrian"
musical festival weeks. Arrangements
are also being made for a number
of entertainments to be broadcast to the
United States via the KOnigs Wuster-
hausen short-wave transmitter. These will
take place at 2.0 a.m. B.S.T. Definite
dates have not yet been fixed.
Another High Power Station

THE Turkish Government has decided
to erect a super -power transmitter

at Ankara it is to be a copy of the 500,
kilowatt station the Soviet authorities are'
completing at Noghinsk, near Moscow. -;:1

The Westinghouse Brake and Saxby Signal'
Company ;Jo
WE understand that since the 18th of

April the offices of the above com-
pany have changed over to the automatic
telephone system, and in consequence their
telephone exchange and numbers are
altered to Terminus 6432 (6 lines).
Gramophone Societies
IT has been decided by the Public Per.

formance Committee of the British
Phonographic Industry that, despite the
prohibition at present in force for the use
of gramophone records for giving public
performances, bona fide Gramophone
Societies may continue their present
activities on the understanding that per-
mission to do so is revocable at any time
after the members of the industry have
definitely formulated their policy.
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How to Obtain the Best Results from Summer -time
Radio in the Open Air

DURING the long winter evenings, and
at week ends, the fireside has been
the usual gathering place of the

household, and the radio programmes
have, no doubt, formed one of the principal
sources of entertainment. Possibly, also,
the radio fan of the family has exercised
his ingenuity and spent his spare cash on
I he construction of a new receiver, so that,
for the time, at any rate, the home equip-
ment is considered perfectly satisfactory.

With the coming of spring, however, the
fireside has become more and more deserted.
Evenings will be spent in the garden before
very long, while country excursions and
picnics will be arranged. Many listeners,
therefore, are asking themselves to what
extent radio can play a part
in the open-air life of spring
and summer, and what must
be done by way of special
arrangements in order to
derive the maximum enjoy-
ment from " al fresco " radio.

Two Main Divisions
To begin with, outdoor

radio falls into two main
divisions. To the hiker,
motorist, picnicker and the
river man it means a com-
plete portable receiver which
can be taken far afield, while
to the home keeper and
garden lover it means, generally, an
extension line from the house receiver
into the garden. The special needs and
problems of successful outdoor radio are
not identical for both classes of installation.
They have many points in common, of
course, but there are also individual
problems peculiar to each type of equip-
ment, so perhaps it will be best to deal with
each separately. As the pukka portable
set represents the requirements of a large
number of open-air listeners, we will discuss
this aspect first.

It is scarcely necessary to
state that a portable receiver
is a complete wireless dquipment,
consisting of a compact receiver,
the necessary low tension, high
tension, and grid bias batteries,
a built-in loud -speaker and a
frame aerial, all accommodated
in a reasonably compact case,
the total weight of the whole
being kept down to a figure repre-
senting a not over burdensome
load for an active outdoor man.

In technical design and
mechanical construction, the
portable wireless receiver of

By H. J. BARTON CHAPPLE,
Wh.Sch., B.Sc. (Hons.), A.C.C.I., D.I.C., A.M.I.E.E:

to -day is a vast improvement on earlier
types, and its performance is correspond-
ingly better. In fact, it is not too much to
say that a high-class modern portable will
give a performance, both as regards
sensitivity and selectivity, which rivals
that of the average household set. Indeed,
in a great many homes, a portable set is
employed for everyday indoor use. Many
of the latest types use one or more screened -
grid high frequency stages, although there
are a number of excellent sets in which the
H.F. stages are of the aperiodic type with
triode valves. Since the introduction of
special low consumption pentode valves,

Set
Fig. 1.-An output trans-
former used to avoid the

ills of long leads.

Our-Pur
77-awskormer

Loudspeaker

these have been adopted as output valves
in many leading makes of portable sets,
and recently portables with a pair of small
pentodes in quiescent push-pull have
appeared on the market.

Limitations
From a good portable set, therefore, the

listener should expect to obtain with ease
a choice of programmes including the
alternative B.B.C. stations, and a goodly
array of foreigners, anywhere within the
British Isles, and even a very ordinary

HT+

Extension
Leads

Fig. 2.-An output choke arranged to have
the same effect as Fig. I.

equipment should provide at least a round
half -dozen programmes at good strength.
At the same time, the limitations of all
portable equipment must be recognised.
In the first place, considerations of space
and weight usually restrict the high tension
battery to a small capacity unit and a
maximum of 100 volts. This at once
imposes some limitation on the efficiency
of the high frequency valves, and also upon
the total output of the power stage so that,
although valve designers have spared no
effort to improve the efficiency of two
volt battery valves to the end that they
should give the very best performance
possible under " portable " conditions, the
listener must not expect quite the power

and volume which he ob-
tains at home with a set
having, perhaps, one or two
fewer valves, but possessing
the great advantages of an
ample high tension supply
and an outdoor aerial.

Again, the very fact that
the portable set must use a
small frame aerial means
that the incoming impulses
are very weak ; moreover, the
general absence of the
successive tuned couplings

 normally available in a home
set further cut down the
effectiveness of high fre-

quency amplification, already restricted by
the small H.T. battery, so that, on an
average, two high frequency stages in a
portable must be considered as equivalent
in value to about one in a " cabinet " set.

Apparent Loss of Volume
Another point at which the portable set

is at a disadvantage is that, in addition to
restricted power output, which, of course,
means less actual volume of sound for a
given signal, the apparent volume is further
cut down simply because the set is working

in the open air. In a room,
much of the sound travels to
the walls and ceiling, and,
although a proportion of it is
there absorbed, much is reflected
back into the room. Out of
doors, however, the sound
travels outwards from the loud-
speaker, and is not reflected
back, hence all that affects the
ear of the listener is the direct
sound waves he or she inter-
cepts. For this reason, some
listeners feel that the volume
from their portable is some-
what thin and weak under



288 PRACTICAL WIRELESS May 13th, 1933

these conditions. However, there is
usually enough for real enjoyment and,
from personal experience, much greater
volume would not greatly add to the
owner's pleasure, and might considerably
mar that of neighbouring parties.

The owner of a motor -car can, of course,
by reason of the special transport facilities
at his disposal, make use of a more powerful
equipment if
he so desires.
Larger accu-
mulators and
high - tension
batteries, car-
ried independ-
ently of the
receiver, a set
approximating
in design to
a household
receiver, and
a portable
aerial, should
enable him to
obtain most
encour aging
results.

Mention of
the motor -car
reminds me of
some interest-
ing television
tests in the
open air when
the transmis-
sion of signals
took place in
the mornings.

I remember
very well
one of these instances, a portable
" Televisor " being a c com m oda ted
on the running board, while an en-
thusiast intently watched the images in
the small aperture. Of course, now that
the television transmissions are sent out
by the B.B.C. late at night this is impossible,
but with the hoped -for extension of facilities
this kind of thing will be a future feature of
outdoor radio.
k.

Overhaul
In preparing for open-air radio, many

listeners will now be overhauling their own
particular portable equipment. If the set
has been put aside since last summer, a
considerable amount of attention must be
paid to it. It is to be hoped that the
accumulator was treated properly before
being laid up, and not stored in a partially
uncharged condition with the acid in it.
At all events, the battery should be cleaned
up and sent to be charged, after which it
will be as well to put the set into service
at home for a week to see if the accumulator
is in good condition and will retain its
charge.

If it runs down immediately, the advice
of the service man should be sought so as
to ascertain if the battery can be recon-
ditioned or whether a new one is necessary.
The week of test will serve also to show
whether the high-tension battery requires
renewal (and do not forget the grid -bias
battery at the same time) and if the valves
and the circuit generally are in good order.
The symptoms, of trouble are identical with
those in any other wireless set, so there is
no need further to discuss this point.
Mention may be made, however, of a few
specially vulnerable spots in a portable set.

Vulnerable Points
Owing to the rather strenuous conditions

of service by way of transportation and so

forth, it is possible that the cone of the
loud -speaker may need adjustment. Failure
to operate may be due to broken connections
in the wiring-accidents which are not
very likely to happen in a set which is
never moved. In many portables there
are flexible connections between the frame
aerial and the receiver proper, and these
connections may be strained or broken by
the repeated opening and closing of the
lid, and hence require repair or renewal.

Attention should also be paid to the
wander plugs which make connection to the

various batteries-they
are apt to be shaken out
of position in transit. In

Fig. 3.-Using a single lead for connecting a loud -speaker
cut of doors.

order, to reduce weight to a minimum, many
portable receivers are arranged for resist-
ance capacity coupling between the various
amplifying stages. Breakdown of the
anode resistances is another likely cause
of poor performance.

Garden Extensions
We must now turn our attention to the

listener who requires simply an extension
of his radio to the garden. In principle,
this involves nothing more than is required
for an extension loud -speaker in another
room in the same house, but there are one
or two precautions which should be
observed. In the first place, it must be
remembered that leads taken out into the
garden are far more liable to mechanical
damage, and to the effects of moisture,
than those between two indoor rooms.
It is advisable, therefore, that stout, well
insulated leads should be used. " Tough
rubber " or cab -tyre flexible, is very suit-
able for this job, but a length of lead -
covered single or twin cable is even better,
and could, if desired, be made a permanent
fixture by running it along the fence to
some convenient spot where it may be
terminated in a weather-proof plug and
socket, or in a water -tight junction box.

Another point to bear in mind is that
where a loud -speaker is connected directly
in the anode circuit of the output valve,
as unfortunately so often happens, the
speaker terminals are charged to the full
high-tension voltage of the set-indeed,
in the case of a pentode valve output
stage the peak voltage on the loud -speaker
terminals may be considerably greater
than the maximum voltage of the battery.
Not only would an earth on the speaker
leads, whether due to injury or to moisture,
cause a serious short circuit of the H.T.
supply, but anyone accidentally touching

any live part of the loud -speaker or its
circuit would receive a most unpleasant
shock. Indoors, standing on a dry floor
or carpet, folk are well insulated from
earth, and can touch a single high-tension
terminal almost with impunity-not that
anyone is recommended to try. But
in the garden, especially if the grass or
ground is moist, people are in excellent
low resistance connection with earth, and
to touch any charged part of the equip-:
ment simply means a good leakage path
through the body to earth-and hence
the shock.

Suitable Extension Arrangements
It is a very wise precaution, therefore,

if you intend to take your loud -speaker
out into the garden, to fit an output trans-
former of suitable ratio in the output
circuit, taking the speaker leads from the

secondary winding of this
transformer, and thus isola--r- Ling the loud -speaker circuit
from the high-tension supply
as is shown in Fig. 1.
Another method is to use a
choke capacity output filter
with high insulation conden-
sers of, say, 2 mfd. capacity,
in both speaker leads, as
indicated in Fig. 2.

Where it can be arranged
conveniently, however, I think
the simplest scheme for garden
extension wiring is to use
the standard choke capacity
output filter, as then only
one extension lead is necessary.
This is demonstrated clearly in
Fig. 3. The usual output choke

is included in the anode circuit of the last
valve, while a 2 mfd. condenser is joined
on one side to the valve anode, and on the
other to the single extension lead. One
or more loud -speakers can then be con-
nected to this lead, the remaining terminal
of the " reproducer of sound " being
connected to earth through the medium
of, say, a meat skewer, penknife blade,
copper rod, and so on. The earth itself
then acts as the return, medium to the set
when, of course, the negative of the high
tension is earthed.

Finally, although this is not a technical
point, it is to be hoped that those readers
who do indulge in garden radio will be
considerate to their neighbours by limiting
volume to reasonable proportions and
confining their listening to reasonable
hours. It is not fair to have your loud-
speaker blaring at full volume from early
afternoon until midnight in the garden.
Some people like to have a nap in the
afternoon and many go to bed long before
midnight. Besides, other people like to hear
their own sets sometimes. No ordinarily
reasonable neighbour objects to a little
music in the next-door garden on occasion,
provided quality is tolerably good, but not
mere noise, and that continuously in season
and out of season. Besides, in many dis-
tricts objectionable garden radio is an
offence against the local by-laws and carries
a stiff fine. It is a very simple matter to
add a volume control " at your elbow " to
save constant walks to the set itself in order
to make adjustments, and this should be
adopted if felt desirable.

INDEX TO VOLUME 1
IS NOW READY

See Special Binding offer on page 200
of our issue dated April 22nd.
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IN a way it is rather unfortunate that two
similar systems of L.F. amplification
should have made their appearance

at almost the same time, for the prospec-
tive constructor is liable to be left rather
in a quandary as to which he should use.
The position is still further complicated
by the fact that both Quiescent Pithh-
pull and Class " B " amplification are
intended for, one and the same purpose,
namely, to provide a large, undistorted loud-
speaker output from a battery -operated
receiver. One can justly be excused for
asking, " Which is the better system to
adopt in my own case ? " Rather than
answer this question directly I propose
to set out the merits and demerits of each
method from the practical point of view,
so that the reader may finally decide the
issue for himself.

The Circuit Arrangements
To make matters clear I have sketched

out in Fig. 1 the wiring plan and circuit
diagram for a Q.P.-P. amplifier, and in
Fig. 2, for a Class " B " amplifier. It will
be seen in each case that some of the
components are shown as " ghosts ";
these are - the ones that are normally
incorporated in the receiver proper, what-
ever its type may be. The other parts,
indicated in full lines, are additional ones
required, and which are of special types
designed particularly for the new L.F.
amplifying systems.

From Fig. 1 we observe that the Q.P.-P.
portion follows directly after the detector
valve, no intermediate stage being required
to supply ample signal voltages to the grids
of the pentodes. This is because the input
transformer has a high step-up ratio,
generally in the region of 1 : 10. In Class
" B," however, we are obliged to use a
step-down transfor-
mer in order to make
the secondary of low
resistance and to
match the grid -
filament circuits of
the output valve to*,1

T-to the anode H
circuit of the
preceding one. In
consequence of this Ii-:::"."-;mtd
it is essential to
include one L.F.
stage 'between the
detector and Class
" B " valves. The
intermediate ampli-
fier is known as a
" driver " due to the
fact that it " drives,"
or supplies power to,
the secondary wind-
ing of the transformer
following it. I do not
think any further
explanation need
be given here since Fig. 1.-The connect
the theory of both normally included in
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A Discussion in Regard to the
Relative Merits of the Two

Systems.
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methods of amplification has been
adequately dealt with in previous issues
Of PRACTICAL WIRELESS. Let us, there-
fore, proceed with an analysis of the more
practical aspects of the little problem we
set out to discuss.

Power and Quality
First of all it should be mentioned that

the actual power output is approximately
the same in each case if we assume the
use of a similar H.T. voltage-preferably
from 120 to 150. As a matter of fact,
the output from Class " B " is slightly
higher, but not greatly so ; the difference
in this respect is certainly not so great
that it could easily be detected under
normal circumstances. Furthermore, both
systems are equally good as regards the
quality of reproduction which they afford.

REAL READER SERVICE !
Every " Practical Wireless " Receiver
carries a guarantee of FREE Technical
Advice until the receiver functions in the
manner claimed.

We'd° NOT make a charge for answering queries ! ;

Current Consumption
The mean anode current of two high -

efficiency pentodes connected in Q.P.-P.
approximates to 6 milliamps when using
a 120 -volt high-tension battery, whilst
that of Class B " is a little higher-
about 8 milliamperes. But we have seen
that the latter valve requires a " driver "
valve for its correct functioning, and this
takes a further 2 milliamps or so, and thus
brings the total current consumption up
to 10 milliamps. As to L.T. current : the
two pentodes in Q.P.-P. take .4 amp.
between them, whilst the - single Class
" B " valve consumes the same amount.

H

.1:11.-Cbgaar.=,-.)t

530000ld

(
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CLASS

Again, however, we must add to this the
.15 amp. or so required by the " driver,"
with a result that the total filament current
is just over half an ampere.

Cost of Components
And what about the cost of the com-

ponents in each case We must first base
this on the assumption that a separate
amplifier is being made to follow directly
after the detector valve in a normal receiver.
For Q.P.-P. we shall require (1) one special
Q.P.-P. input transformer-average cost,
15s.; (2) one tapped output choke or
transformer-say, 16s. 6d.

'
(3) two

5 -pin valve -holders, 2s. ; (4) one G.B.
de -coupling resistance-ls. ; (5) one shunt
resistance for connecting in parallel with
priniary of input transformer-ls. ; (6)
two pentodes -35s. We can see from our
list that the total cost works out at about
£3 10s.

And now let us see how this price com-
pares with that for a complete Class " B "
amplifier, including, of course, the " driver "
valve and the L.F. transformer which
feeds it. The necessary components and
their average prices are : (1) one small
L.F. transformer -7s. 6d. ; (2) one 4 -pin
valve -holder -10d. ; (3) one Class " B "
" driver " transformer -10s. 6d. ; (4) one
7 -pin valve-holder-ls.

'
(5) one tapped

output choke or transformer -16s. 6d. ;
(6) one small power (" Driver ") valve -
8s. 9d. ; (7) one class " B " valve -14s.
The inclusive cost in this case is seen to
be approximately £3 and thus the Class
" B " shows a slight advantage in the
way of initial' expense.

In both of the above examples I have
purposely left out the resistance and
condenser generally required for reducing
excessive high -note response, but as these
components are used in either type of
amplifier, they will not affect the compara-

tive price. In so far as we have
already considered the question,
we reach the conclusion that for a
similar signal output the Q.P.-P.
amplifier is rather more expensive

r, in first cost, but since its L.T. and
H.T. consumption is smaller, it will
be cheaper to run ; Class " B "
scores in regard to " replacement"

elx pie n s e s, be-
cause both of
its valves are
cheaper than
pentodes.

Converting an
Existing
Receiver
The figures we

have obtained
above apply only
when a complete
and separate
amplifier is to be
made, and they
will be modified
considerably
;Contd. on p. 290.)
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(Continued from page 289.)
when it is required to convert the L.F.
portion of an existing set to one of
the new systems of amplification. For
example, if the set is a three-valver having.
S.G., detector, and power valves, the
cost of the " small L.F. transformer "
" 4 -pin valve -holder " and " small power
valve " can be deleted from the estimated
price of a Class " B " amplifier, but all the
listed components will be required for a
Q.P.-P. conversion. Moreover, we shall be
left with a spare transformer and power
valve in the latter case.

But if our present set uses a pentode
output valve the position will be rather
different, because we shall only require
one additional pentode with the other
components listed above to convert the
set to Q.P.-P. This will bring down the
price to about £2 12s. 6d. In converting
the same set for Class " B " a small power
valve would be required in place of the
pentode (which would then be " spare "),
,but the ordinary L.F. transformer could
be retained. In other words, the cost of
,conversion would be almost exactly the
same as for Q.P.-P. And since Q.P.-P.
is more economical of current we should
decide in favour of this system. When
the receiver which is to be modified contains
two low -frequency valves, Class " B "
would be our undoubted choice, because
the first L.F. stage could remain unaltered
to serve the function of " driver." The only
extra components then required would be
the " driver " transformer, Class " B "
valve, 7 -pin valve -holder, and output

fir
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r+ Fig. 2.- This sketch
t shows the arrangement

of a Class "B" ampli-
fier. L.T. wiring is

again omitted.

0,/pu, Trans/L.2o-,
0,C/2ot.
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choke, so that the cost would
work out at something like
two guineas. i

Operation of Class " B " and
Q.P.-P.
There is yet another side

to the  question - that of
adjusting and operating our
amplifier. Class ".B " is most
certainly to be preferred on
this account because it does
not require the rather delicate
" balancing " of anode cur-
rent, nor the correct setting
of ,grid -bias voltage that
quiescent push-pull does. In
fact, no balancing of any
kind is required, because all
this is done by the valve -
makers, and since the special
Class " B " valve does not
require any grid -bias, G.B.
voltage adjustments are not
called for as the high-tension
battery gradually runs down.
At least, this is so in regard
to the output valve, but a slight adjustment
to the " driver's " G.B. will probably be
required at intervals. This might not always
be necessary, because the working charac-
teristics of the latter valve are by no means
critical.

From the above brief summary we can
deduce that when modifying an existing
set to include either Q.P.-P. or Class " B "
our decision as to the better system will
principally be governed by the circuit

Top

,-/n2/2a15.
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arrangement of 'our present receiver;
if l it has a pentode output stage,
Q.P.-P. will be favoured, but if the
last valve is of the small -power type,
or if the set has two L.F. stages,
Class " B " will be somewhat more
economical and convenient.

Economy in H.T. Current
For most " domestic " require-

ments it will be found that the
maximum possible output of signal
current is scarcely ever required from
either of the amplifying systems
under discussion. When this is the
case a distinct economy in running
costs can be effected by reducing the
H.T. voltage, or better still, by
cutting down the signal input to the
amplifier by means of a volume
control. (The average anode current
of either a Class B " valve, or
two pentodes in Q.P.-P., is propor-

tional to the volume they are
required to supply.) In some
instances the reaction condenser,
variable -mu potentiometer, or

series aerial condenser, will serve
the latter purpose, but with

Class " B ' a better method
is to connect a potentio-

meter across the secon-
dary of the transformer

preceding the " driver "

Orwer
ka/ve hb/den

2522 000.2
AbiLentiornefrer,

/v se Cbninoi
Fig. 3.-A volume control can be used to cut down the H.T.
current consumption of a Q.P.-P. of Class "B" amplifier.
This sketch shows the simplest way of fitting a volume control

to a Class " B'- amplifier.

valve. A suitable value is 250,000 ohms,
and the method of connection is indicated
in Fig. 3.

When full volume is never required the
simplest thing is to replace the small
power valve used as " driver " by one of 
the ordinary L.F. type. This will slightly
reduce the consumption of low-tension
current, as well as that of high-tension,
and will not have any ill effect on the quality
of reproduction.

ASWITCH for cutting out series aerial
condenser, also H.F. stage and H.F.

valve filament, can be made as follows :
Cut a piece of ebonite to shape, as Fig.,
and arrange three contact studs on each side,
the left side to have stops at each end. Drill
a hole to take switch -arm spindle in the
ordinary manner. The
double arm must be
arranged so as to
insulate the filament
part, and this is done A
byfixing switch arm to
spindle with a piece of g
}in. thick ebonite of
required length. This d
is clamped under the
switch knob in line with
aerial switch part which
is fixed as in ordinary
practice. Attached to
small ebonite strip is
the end cut off from

L

OSTQR

0 0 e

sTwOp

0

A SWITCH DODGE
a spare' switch arm, and this is drilled to
take two small screws, one of which is used
to take a flexible lead to the L.T. positive

0

}D{ BRIDGED

O

B OO

CC))

0
0

FRONT BACA

terminal. The two studs at D are bridged
underneath with a piece of copper foil and
stud E is left blank. Stud A goes to first
terminal of series aerial condenser, B goes to
second terminal of S.A. condenser, and C goes
to top of detector coil. Studs D go to the
filament terminal of the H.F. valve -holder.
With switch arm on A or B the H.F. valve
filament is glowing, but when on C the
opposite side automatically cuts off the
current to that valve. The aerial, of
course, is connected to the centre spindle
by any convenient method and the

completed switch is
screwed to the back of
the baseboard along-
side the earth termi-
nal, or the earth termi-
nal could be mounted

A hands, switch for cutting out the series aerial condenser, and H.F. stare.

on the same piece of
ebonite as the switch.
-C. E. Horner
(Finchley).
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An Interesting Account of Some Elusive Faults and How They Were Traced

By A RADIO ENGINEER

IT is a favourite theory of mine that,
because all faults in radio equipment
are due to definite electrical or mech-

anical causes, it is only a matter of syste-
matic and careful testing to discover the
nature and location of any defect. In
nine hundred and ninety-nine cases out of a
thousand this theory works perfectly.
Watch an experienced service engineer
examining a faulty set. First, an appar-
ently casual, but actually very searching
glance to try and detect obvious dis-
connections or broken contacts; then,
rapidly, a dozen simple tests are applied.
Often the trouble is spotted right away in
the first five minutes, for the skilled tester
has a rare acumen for locating likely
faults. If the obvious initial tests do
not bring the trouble to light, however,
each portion of the apparatus in
turn is gone over systematically,
and by a process of elimination the
defect is tracked down, first to a par-
ticular stage, then to one component,
and finally to a particular point in
that component.

Many amateurs have also acquired
a high degree of skill in adopting
similar methods, and usually have no
very great difficulty in putting matters
to right. Very occasionally, however,
a fault is encountered which eludes
all attempts at discovery, and baffles
even experienced engineers. I have
collected a few notes concerning some
of these, and the following selection
refers to cases which, at the time,
seemed very mysterious, but were
afterwards found to have quite simple
explanations.

Most Annoying
A most annoying type of fault is that

in which a set behaves perfectly on the test
bench, but as soon as it is replaced in its
cabinet, immediately shows signs of the
same trouble. My most recent experience
of this kind was with a home -built set of the
metal chassis type, which was subject to
almost continual cracklings. On removing
the chassis to a table and connecting it up,
no amount of maltreatment would induce
the least amount of noise-the performance
of the set was normal and perfect.
Then, as soon as the chassis was put
back into its cabinet, on came the
crashes and crackles.

After two, or three repetitions, of
this, having already tested -out every
connection and component and found
nothing wrong, I was about to give up
for the evening, when I stumbled upon
the solution quite by accident. The
chassis was standing on the table -at the
time, and in order to give it one final
scrutiny at close quarters I pulled it
towards me along the table. Immedi-

ately came a fearful crash. After switching
off, I turned the chassis on end and examined
the underneath again-and discovered the
trouble. There were several metallized
resistors included in the circuit, and these
were accommodated with some other small
components under the chassis. Owing to
the sagging of some of the connecting
wires, one of these resistances just touched
the surface of the table, and as I dragged
the chassis along this resistance caught the
roughness of the table, causing the con-
necting wire to bend sufficiently to allow
the end cap of the resistor to touch lightly
against a terminal (Fig. 1). The resultant
intermittent short circuit was the cause of

was driven home with considerable force
on an occasion when I was endeavouring
to cure bad crackle in a set. Everything
pointed to a loose contact, hilt for the life
of me I could not discover where it was.
Every lead and wire had been separately
tested for continuity, including the wire'
connecting the aerial terminal of the set to
the lead-in' tube. This' was, as a matter
of fact, insulated with particularly thick
and stiff rubber, and it tested out perfectly
O.K. With the set connected up again,
all went well for a time, but soon the
crackling recommenced.

I switched off to re -test, found nothing
wrong, and connected up again ; reception

was now quite normal. Then, while
fumbling absent-mindedly with the
wires, on came the crackling. Quickly
I looked to see what I was touching ;
it was the aerial connection, and as
I wobbled it about the grating crashes
increased in intensity. To put in a
new wire was but the work of a
moment, and the trouble was cured.
On conducting an autopsy on the
discarded wire I discovered a break
just inside the insulation (Fig. 2).
The stiffness of the rubber kept the
broken ends sufficiently in contact to
pass test while the wire was lying
quietly on the table, but when con-
nected to the set the wire was slightly
bent, causing a rubbing, intermittent
contact. Ever since, when testing
wires for continuity, I always twist
them about so that any fault which
exists is exaggerated and more easily
detected.

Heating Effects
When a fault occurs only after the set

has been switched on for a certain time,
always suspect some effect of heating, such
as expansion. Metals expand when heated,
and both shorts and partial open circuits
can be' caused in this way. There was the
case of a set which always started crackling
and other noises about a quarter of an
hour after it had been switched on. When
I was asked to look at the receiver, I
switched on and waited for the fault to
develop, which it did in due time, and I

then switched off and began my search
for the trouble. The usual continuity
tests were applied to all the various
components, and the anode resistance of
a resistance - capacity - coupled low -
frequency stage came under special
scrutiny, because such spots are always
likely places to find a break. The
fault, however, could not be traced.

The set was reconnected and switched
on again, and sure enough, in about
ten minutes or so, the crackle recom-
menced. I still suspected the anode

(Continued on page 294.)

Fig. 1.-Slack leads allowing a resistor to short circuit
against a metal chassis.

the crashes and cracklings. The same
state of affairs occurred when the set was
pushed into the cabinet,' but when the
chassis was withdrawn the springiness of
the wires allowed the resistance to fly
back into position. Judicious bending of
the wire and the use of an inch or so of
insulating tape completely cured the
trouble.

Wire Continuity
One lesson which I learned early from

experience, was never to trust a first test
on the continuity of a wire. This point

Broken Strends
Fig. 2.-Flexible wire fractured inside the rubber

covering.
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223
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COLOURED MAPS
The Maps, right up to date, are
remarkably clear and their colourings
well defined. Many are reproduced
on a large scale, but by dividing them
into convenient page size they are
easy to handle and reference is both
speedy and certain.
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DESK REFERENCE
ATLAS AFL -WORLD
Every Business Man, every Student, every man or woman who
takes an intelligent interest in the political and social upheavals
and developments now occurring in practically every country of
the World, needs a thoroughly dependable Atlas for ready
reference.

The " Desk Reference Atlas of the World " here shown is
ideal for this purpose. It has been edited by John Bartholomew,
M.C., M.A., F.R.G.S., the famous cartographer, and neither
trouble nor expense have been spared in its preparation.

Thousands of these superb Atlases have been sold at 15s.
each, and the Publishers have on file countless letters of apprecia-
tion from delighted purchasers in all parts of the country and
in all walks of life.

This Atlas is designed to serve as a constant elbow com-
panion alike in the office and in the home. It is informative,
clear, handy in size and convenient in arrangement. The
maps are entirely new in their selection and all have been
carefully brought up to date.

Only 1,000 of these fine volumes now remain unsold, and
we have arranged with the Publishers to offer them to regular
readers of " Practical Wireless " as a very special " bargain "
at the purely nominal price of 4s. 6d. each.

It must be definitely understood that this offer is limited to
1,000 copies and that when the present stock is exhausted-
as it undoubtedly will be soon-the offer will automatically be
withdrawn. Early application is therefore imperative and every
reader who orders a copy is asked to enclose a stamped, self-
addressed envelope for return of his or her remittance in the
event of the supply being exhausted.

Only by sending your order at once can you be sure of securing
this truly invaluable work of reference. Don't delay-to-morrow
may be too late !

Fill in the Special Order Form and
address label here provided. Enclose
with Postal Order for 4s. 6d. made
payable to George Newnes, Ltd.,
crossed /h Co./ and stamped self-
addressed envelope, and post to the
Publisher, "Practical Wireless," 8-11,
Southampton St., Strand, London,
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(Continued from page 291.)
resistance, so switching off the set once
more, I removed the resistance and tested
it again-and found an internal disconnec-
tion, or rather intermittent connection. A
new resistance was soon obtained, and
after fixing it in place of the old resistance,
the set functioned perfectly. Out of
curiosity I then took another test on
the discarded resistance, but now no
sign of bad contact was to be discovered.
It was not until I had opened it up
for examination that
I found the reason.
The end of the re-
sistance wire had
become unsoldered
from the terminal, but
was resting against it,
making a light con-
tact. Undoubtedly,
when the resistance
wire had. warmed up
owing to the heat
generated in high -
resistance contact, the
end of the wire ex-
panded and moved
away from the termi-
nal, thus breaking the
contact.

" Dry " Joints
The " dry joint

type of fault is some-
times very difficult to
trace, especially if it
occurs in a manufactured component
usually considered quite above suspicion.
On one occasion an A.C. mains set started
to suffer from a most mysterious defect.
As soon as anyone walking across the room
passed a certain spot, the most alarming
crashes would occur in the set. At other
times the receiver gave no signs of trouble.
Now I knew that there was a. loose board
in the floor at the critical spot, and
immediately connected the trouble with

vibration set up by this board. Every-
thing pointed to a loose contact which was
jerked by the movement of the board.
But the most stringent tests failed to
reveal any bad contact, and it was only
after I had gone over every joint, both
likely and unlikely, that I found the
offender. It was one of the filament pins
of the rectifier valve. A " dry " soldered
joint between the leading -in wire and the
valve pin had worked loose. The wire was
long enough to touch the bottom of the

41 *

Fig. 3.-A loose floorboard causing trouble by jarring the receiver.

pin, and the contact was sufficient to
allow the filament current to pass. When
the table on which the set stood was
shaken by someone walking over the loose
floor board (Fig. 3), however, the loose
leading -in wire vibrated in sympathy and
the contact was rapidly made and broken.
A few minutes with a soldering iron
resulted in a perfect repair, and the
valve is still in service and doing good
work.

Floorboard Incident
Another floorboard incident was still

more mysterious, because the noise did
not always occur when the loose board
was stepped on. I was told that it never
occurred during the day ; I noticed it
only in the evenings-and only sometimes
then. A clue presented itself one evening
when the set had been working quite
satisfactorily for some hours. I went
across the room and switched on a table
lamp, connected to a wall plug. As I

walked back to my
chair I stepped on the
fatal board, and at
once deafening crashes
came from the set.
Looking round, I ob-
served for the first
time that the loose
board was in a direct
line between the wall
plug feeding the table
lamp and the wall
plug feeding the set ;
in fact it was now
clear that this was
the board which the
electrician had re-
moved when he wired
the plugs. I next

switched off the lamp, and once more
tried standing on the loose board. No ill
effects were forthcoming, but they re-
appeared immediately I once more
switched on the lamp.

Finally, I switched off the lamp and
took up the board. As I had guessed, the
electric wiring-lead-covered wire-ran
immediately below the board, notches
having been cut in the bearers to accommo-
date it. Examining more closely the
connections to the lamp plug, I found that
a very poor contact was made between one
of the lead -covered wires and the screw
terminal of the plug. When the wire was
shaken, even quite gently, the contact
resistance varied.

THE majority of sets have the long -
wave and the medium -wave stations

inscribed on the same dial, and frequently
one has to glance at the wave -change switch
in order to ascertain which waveband one
is working on. This is entirely obviated by
the method described, as the station names
of the waveband not in use are, though still
in sight, are rendered invisible.

First of all, the pilot light must be
replaced by two, side by side, as close to-
gether as possible. One way of doing this is
by fixing two batten holders side by side.

CO NTACT
lb. CENTRE

OF GREEN BULB».... .......
ToJuncnos
OF THE TWD
COIL WINDINGS ..

CONACT "°:
OF RED BULB

1

.f-ASARTH
OF

L
TO

BATTEN HOLDERS CONNECTED

............

BULB COVERED BOUND

T

PAPER BOUND
ROUND NECK AN

ISIt4tRED OFF BEFORE EIPPINIdt

11111110

Fig. 1.-A switching arrangement for con-
trolling dial lights.

A NOVEL METHOD OF
DIAL ILLUMINATION.

These should be connected together. The
two bulbs occupying these holders, must be
made to give red and green lights respec-
tively. This may be done by dipping them in
suitably coloured ink several times, allowing
them to dry between each dipping. A little
gum mixed with the inks is very helpful.

Alternatively, each bulb may be covered
with the thinnest tissue paper (tied round
the base of the bulb and trimmed away,
as shown in Fig. 1) before the bulbs are
dipped.

The wiring connections are shown in Fig.
2. The only other addition is a strip of
'springy brass screwed to the baseboard close
enough to the wave -change switch to make
contact with the plunger when it is pushed
in for the long waveband.

One other alteration remains. A strip of
stout white paper, or better still, white
celluloid, is fastened on to the dial over the
existing station readings. If in your case the
light shines through the dial, the original list
of dial readings must be removed and
replaced with a piece of white celluloid
the same size and shape.

Now neatly print in the names of the
stations on the new strip. Medium -wave
stations must be printed in RED ink. Long -
wave stations in GREEN.

When the set is switched on, only the
station names of the waveband to which
the set is switched will be visible. If the
medium waveband is in use, the light on
the dial will be green. The station names
printed in red ink will. stand out as though
in black. The names printed in green
under the green light will be invisible.

When the wave change switch is pushed
in for long waves, the light on the dial will
change to red. The medium -wave stations
printed in Red will now become invisible,
and the Green long -wave printings will
appear. The effect is very pleasing.-
E. H. OLIVER (Oxford).

Fig. 2.- Diagram of wiring
connections.
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COSSOR
2406

the new evalve

for

CLASS "B"
AMPLIFICATION

Filament volts ; Filament amps 0.4 ;
Anode volt:. 150 max.; Max. Anode
Current Swing 50 mA. ; Max. Peak
Applied Signal (Grid to Grid) 40 volts ;
Static Anode Current at
Va .100, Vg =0 (each half) 14/00
1.5 mA. Price so

PLEASE USE THIS COUPON
To A. C. COSSOR LTD., Melody Department, Highbury
Grove, London, N.5.
Please send Me, free of charge, a copy of Folder No. L93,
which tells me how to use Class B Amplification.

NAME

ADDRESS

Pr. W. 13/5/33.
.  ...  ....  - +

Volume equal to that of the average Mains
Receiver is now obtainable from Battery Sets

with this new Cossor Valve, and with this

remarkable output, the H.T. Current demand
of the Cossor 240 B. is lower than that of

a small power valve. Thus, a really large out-
put is obtainable
without in any way
over -stressing the .12

H.T. Dryaverage
Battery.

Anode and Grid Current/ 2
Anode volts curves of
Cossor Class " B Valve
Type 240 B.

4

A. C. Costar Ltd.. Highbury Grove, London, N.5 Depots at Birmingham, Bristol, Glasgow, Leeds, Liverpool,
Manchester, Newcastle, Sheffield, Belfast, Cardiff and Dublin.
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Fig. 1.-View

THEuses for a good microphone, and
radio experimenter will find many

although there must be many who
would like to possess such an instrument
they generally regard it either as too
expensive, or' beyond their ability to con-
struct one for themselves. Many who live
in or near London, that paradise of junk
shops and stalls, will have gone so far as to
purchase one of the ex-G.P.O. or service
speech transmitters which are so often to
be found laying about in the aforementioned
places. But in nearly all cases the results
from these solid back types of instrument
will be disappointing, because the trans-
mitter is not intended to give good repro-
duction but only intelligible speech. Only
in the very early days of programme trans-
mission were these types of microphone
used, as they were quickly replaced by
more modern types. There is one
advantage which the old type of trans-
mitter has over any more modern type,
and that is in the matter of sensitivity.
It is often possible to overload a super
power valve in the last stage of a two -
stage amplifier by speaking close up to
one of these microphones, but the quality,
if it can be called such, is beyond description.

The home -constructed microphone here
described, and illustrated in Fig. 1, is
certainly not good in the question of
sensitivity ; the output from the micro-
phone circuit to the grid' of the first valve is
of the order of 0.1 volt, or about one -tenth
of the output of the average pick-up.
This may not sound too encouraging, but
it must be remembered that the commercial
high quality microphones give about the
same output, and that the condenser type
of microphone, -which is used extensively
in talking picture recording, is considerably
less sensitive.

The microphone is of the carbon type,
working on the transverse current principle,
that is to say, the current flows across the
microphone between two electrodes, no
current passing through the diaphragm.
Thus the conducting diaphragm usually
employed in microphones may be omitted,
and a substance with more favour -

Fig. 5.-Hoto
the microphone should be connected in the grid circuit.

A I- OME000NST UCTED
BACK BLOCK

GROOVES FOR
ELECTRODES

DEPRESSION FOR
CARBON GRANULES

of back block with cover
removed.

able acoustic properties
may be used. The
granules are
enclosed be-
tween t h e
diaphragm
which is set
into vibration by the
sound waves, and a
very stable surface
which does not vibrate
with the sound waves.
Thus the granules of
carbon are compressed

' by the sound and their
resistance alters in
sympathy with the
impressed sound. The
current flowing across
the layer of granules
between the electrodes
is also varied in
sympathy with the sound.
Details of Construction

Now regarding the construction of the
microphone. The body of it must be
heavy so that it will not
vibrate and cause
resonance.
If it is of
wood it will
be quite
good as far
as sound
properties
go, and, in
addition, it
will be easy
to work.
So we start
with a
block of COVER PLATE
w oo d Fig. 3.-Cover plate of microphone
measuring
about 4in. x 5in. x lin. The dimensions
do not matter much so long as it is heavy.
The next job is to cut a shallow depression
to hold the granules. Mark out a rect-
angle about 2in. x lain., and carefully B
cut a depression with
a chisel about 1 /16in.
deep ; if it is more
than this the micro-
phone may be in-
sensitive, and, in ad-

dition, take
FIRST more granules

AMPLIFIER to fill it. In
one of my own
microphones I
used a plywood block and
made the depression just one -
ply thickness deep.

Having cut and sandpapered

A

1V IC OPHONE
Simple but Efficient Instrument for the

Experimenter.

By C. L. CRISDALE

SECTION B -B
Fig. 2.-Sectional

view.

re -

0 -

the depression, the electrodes must be
fitted. These are best made of carbon rods
from torch batteries as I have found that
metal electrodes are apt to cause crackles
when the microphone is in use. If torch bat-
tery carbons are used they should be carefully
scraped before use. The end with the small
brass cap on it should be carefully retained,
and any shortening necessary done from the
other end. Two electrodes are necessary;

and a wire should be soldered to the
A end of each ; the wire should be thin
PI and flexible, and a few strands from

a piece of flex is suitable. Now take the
block again and drill a hole through at each
end of the depression and fit two terminals
into these holes from the "back of the block,
each with a wire attached. The'terminal
must be threaded into the wood with the wire
attached to the end and pushed through the

-hole, and this will be quite easily done if
too much solder has not been used. With a
chisel make a recess at each end of the
rectangular depression to hold the rod.
Solder each terminal lead to a carbon rod
lead or direct on to the cap on the rod, as
in Fig. 2, and tuck the spare wire away
under the rod. Push the rod down flush
with the bottom of the depression, and fix
it there with strong adhesive or sealing wax.
But scrape the wax or glue off in front of
the rod so that there is good contact for the
granules. It may be remarked here that the
terminals should be short, or trouble will be
caused when the rod is pushed into the
groove which has been cut for it.

Fitting the Diaphragm
This finishes the body of the microphone,

and the diaphragm has now to be fitted,
and the granules put in. The diaphragm
lays flat across the front of the block, but
it must first be fixed to the front piece of
wood which is screwed on to the back.
This front piece consists of a thin piece of
plywood of the same size as the back, but
having a hole cut through it of the same
size as the depression. About eight small
holes are drilled round the edge to take the
screws. It is best to fix the front down
once before the granules are put in, to make
the screw holes in the back piece. If this
is not done the granules may be shaken
about where they are not wanted in the
final assembly. Having made the screw -

(Continued on page 316.)

COVER PLATE
Nt4

DIAPHRAGM

ELECTRODE
74,12,KW-4,407,1118Rfli

/11MM

..,1141p

DEPRESSION ELECTRODE
2"x Vex

IMMO
Fig . 4.-Cvvst-
sectional v i e
through elec-

SECTION A -A Irodes.
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les
An Improved Earth
THE accompanying sketch illustrates

how I utilized a disused chimney. -pot
to improve my earth, which is extremely
dry in its natural state. The device holds

IMNEY COT

POUND
LEVEL

DEAD LEAVES
(MASS ETC.

-COPPER TUBE .-

A novel method
of improving an

"earth."

THAT DODGE OF YOURS !1
LESS " must have originated some little

Every reader of " PRACTICAL WIRE-

dodge which would interest other readers.
Why not pass it on to us? We pay £1.10-0

a for the best wrinkle submitted, and for every
other item published on this page we will pay
half -a -guinea. Turn that idea of yours to
account by sending it in to us, addressed
to the Editor, " PRACTICAL WIRELESS,"
George Newnes, Ltd., 8.11, Southampton

a Street, Strand, W.C.2. Put your name and
address on every item. Please note that every
notion sent in must be original. Mark x

envelopes " Radio Wrinkles." Do NOT
enclose Queries with your Wrinkle.

41.1M1 1141411.114=1.0411110.li

same manner. Of course, the number of
leads vary with the type of set. Now
twist your L.T. leads together and join up
the battery. Do the same with the G.B.
and H.T. leads. The twist can be secured
by bands of thread at intervals of four
inches.-G. D. BRUCE (Edinburgh).

Wave Changing When Using Plug-in Coils
THE accompanying diagram may be of

interest to those readers who use
plug-in coils of the basket type. By using

about two gallons of water, which is iffg
slowly fed to the surrounding soil, after Cot/
percolating through: the coke, grass,
etc.-H. IOGALDEN (Birmingham).

Wy
Fixing Battery Leads

2
I/04

a2'er Cod

IT is a good plan for experimenters to keep
/ the battery leads separate-that is to
say, H.T.from G.B. and G.B. from L.T., and
so on, because in a set where all the leads
are in one cord it is very easy to make r
mistake, which would result in the destruc-
tion of all the valves. Besides, it is much
more convenient for those who are always
altering their lay -out. Here is a method of
doing this. Obtain a quantity of twisted
rubber -covered flex, one strand red and the
other black. The quantity, of course, is
proportionate to the number of batteries.
Also obtain a number of small wood screws
with bevelled heads. The number is double
that of the leads. Now, on the back edge
take, say, the L.T.- lead, and at the output
end of the receiver, near the speaker ter-
minals, secure it as shown in the accom-
panying diagrams.

Screw the screws down tight and the lead
is secured. Now secure all the leads in the

- LEADS
e" SCREWS

4se

LEADS TO
BATTERIES

A neat method of fiximg battery leads.

Common Rceyetion Caa

le
Cod

Holder

Afedthin
Wave
Coil

DoablePole
Doable Throw

Saatch

Wave changing with plug-in coils.

the method illustrated the only drawback
attached to the use of these coils is removed.
The only extras required are a double -pole
double -throw switch, and a single coil hol-
der. The single coil holder (which accom-
modates the medium -wave coil) is screwed

tothebaseboardabout
3in. from the com-
mon reaction coil.
The size of the reac-
tion coil is best found
by experiment, but
one equivalent to 60

or 70 turns on a 4in. slotted
former is about the best
size. If the reaction is too
fierce on the medium -wave
band the single coil holder

can be moved farther from the reaction
coil and screwed down again, or the reac-
tion can be reduced in size. In case of
non -oscillation on either waveband, the
connections to the coil must be reversed.
The master -points on the d.p.d.t. switch are
connected to the usual aerial and earth
respectively.-S. COLLINS (Cowes, LW.).

Fitting a pilot lamp and window.

A Novel Indication Lamp
MANY constructors have in their junk

boxes an old valve window used in
the days of bright emitter valves. These
can be utilized in a simple way, in conjunc-
tion with a small lamp, to show whether the
set is on or off. Firstly, decide upon the
position of the lamp, and then cut a neat
round hole to accommodate the valve
window. Fix the latter into the hole and
fasten securely. Then procure a piece of
wood about 2ins. by liins. and cut it into
the shape shown in sketch. An ordinaryfuse-
holder is then obtained and fixed on the
piece of wood, which in turn is screwed on
the cabinet side, just underneath the valve
window. The two leads from the holder are
then taken to their appropriate positions on
the set, the bulb is screwed into its socket,
and the gadget is completed.-A.
Smznruns's (Manchester).
Reducing Hand -capacity Effects

THE accompanying sketch illustrates
an easily -made and efficient extension

handle for a short-wave set which can
be adapted for use with practically any
slow-motion dial. All that is required is a

(Continued overleaf.)

5LOU MOT /ON
DIAL

EBONITE TUBE

HARDWOOD

GRUB 5C REW

BRACKET

An anti -capacity spindle extension
for a slow-motion dial.
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RADIO WRINKLES
(Continued from previous page.)

length of hard wood in the shape of a
pencil for the extension handle, a piece
of ebonite tube about 2ins. long, which
will fit tightly over the condenser spindle,
and a bracket which can be made from
any stout piece of metal. A metal screen
may be placed at the back of the panel
and earthed, if desired.-E. J. CHAPMAN
(New Eltham).

AERIAL WIRE

TO LEAD
IN :TUBE

SPARK
CAP

TO EARTH

II 111111111,1,

DWI
1111II
mien

MIME I

TIN COWL

EBONITE
WASHER.

2 BAROLT

LASS TUBE FROM
CRYSTAL DETECTOR.

2 B.A BOLT.

EBONITE
WASHER.

A weather-proof
lightning arrester.

Weather-proof Lightning Arrester
THE accompanying sketch gives details

of an arrester which is sure in action
and needs no switching in or out. It is
always in set, should there be a storm. The
components can be obtained from the
junk box-the main parts are the two
ebonite washers to fit the glass tube, which
should make a tight fit and be drilled and
tapped perfectly straight for the 2 B.A.
bolts. The small tin cowl keeps the top dry,
and is made from a small circle of tin, as
if making a cone for a speaker. Solder the
joint, and paint it to prevent rust. Adjust
the gap between bolts as fine as possible,
then shellac or glue well around washer and
bolt. Insert arrester in aerial lead near
window and connect earth terminal to earth
outside the house. This arrester can be
seen working in the dark, if there is bad
static about, showing that it does its work.
-E. Tuomes (Swansea).
Handy Change -over Sockets

HAVING found out that a fixed condenser
in the aerial circuit brought about a

certain amount of selectivity, and in the
course of experimenting that a .0001 con-
denser served medium waves, and a .0003
condenser long waves best, I adopted the
following method to facilitate changing
condensers. From some old type plug-in
coils I took out the metal plugs and sockets.
On the sockets I filed a flat on each side
(Fig. 1), and then screwed them up tight on

ro

FIG. 2.

Using plugs and sockets for changing condensers.

the condensers. The plug was then soldered
to a short length of flex (the tapped hole in
the end of the plug makes this easy by first
threading the flex through it). The other end
of the flex is then fastened to the coils.
The condensers are wired to 'the aerial
terminal as shown in Fig. 2. This idea can
also be used for cutting out a condenser in
any part of the circuit, as in Fig. 3.-A.

(Brotton, Yorks).

Improving Your Portable Set
ICOR those whose portable sets are not
.1: fitted with turntables, or who cannot
go to the trouble of fitting a turntable, the
following idea is suggested. I have carried
this out in practice for several months with
success, using an indoor aerial and an earth.
The set is placed near a window and the
earth wire is taken to a buried earth
immediately below the window, in the
garden (a pipe earth would serve the same
purpose). The aerial, of single stranded
cotton or silk -covered wire, is plugged into
the set with an ordinary plug -socket fitting
and taken round the room as illustrated,
being kept clear of walls as far as possible.
Hooks screwed into picture rails fitted with
a short length of insulated cord, will ensure
the necessary clearance of walls. It will
be seen from the sketch that the aerial is
pointing in four different directions, which
obviates the necessity for turning the set,
as signals from nearly all directions will be
brought in by this type of aerial. For those
sets not already fitted for use loth aerial and
earth, this can easily be carried out by

Supported On Insulated Hooks.

Method of using an 1111

additional aerial
with a portable set.

drilling two holes through the back of case,
as shown, and fitting two eye -sockets, the
aerial and earth plugging into them from the
outside. The lead from tuning condenser to
frame aerial must be connected to this aerial
socket, so that when the indoor aerial is
plugged in it connects in circuit with the
frame aerial. The other end of the frame
coil and lead to negative filament battery
must be brought to the bottom eye -socket, to
which the earth is plugged in. More stations,

and with greater volume, will
be brought in without moving
the set. The tuning will
naturally be slightly different,
as this alteration really
amounts to increasing the
inductance, consequently one
will require less condenser
reading on your dials than
hitherto, for any given sta-
tion. When desiring to move
set to another room or
locality, the aerial and earth
can be disconnected, and the

set then functions exactly as before conver-
sion.-F. J. ARNOLD (Gillingham).

A Home-made " Split Anode " Adaptor
VOR this simple device two valve-
.... holders are required, and four or
five valve legs, according to the type of
holder used. The valve legs are inserted,
threaded end first, into one of the holders,
and retained by a blob of solder under -

TAGS BENT
TOGETHER
AND SOLDERED

A split -anode adaptor
made from valve -holders.
neath. If necessary, strip the thread
With pliers. Insert the other ends tem-
porarily into the second holder while
soldering, to ensure correct alignment.
Place the holders base to base, as shown,
and clamp them together by two, bolts
passed through the holes normally in-

tended for fixing down. Complete
the adaptor by joining the adjacent
pairs of filament and grid terminals by

any method. Personally, I found it easy to
bend the tags one over the other and solder
them together, but other ways, such as short
lengths of " glazite," are obvious. A
refinement would be to remove the three
terminal screws from each holder, and
replace them by bolts passing through
both, with a brass distance -piece to ensure
contact on the lugs. With the anode
terminals left for the attachment of meter
leads the adaptor is thus ready for use.-
R. JAMES (Harrow).

Rejuvenating Loud -speaker Units
SOME time ago I experienced trouble with

a speaker unit losing its magnetism,
and there are probably a number of other
readers who have experienced the same
thing. The way in which I cured my trouble
is as follows :-

I placed a horse -shoe magnet (taken from
an old unit) against the magnet of the unit,
as shown in sketch, and the speaker was
nearly twice as loud as before. Any U-
shaped magnet will do.-L. Lewsow-
DURHAM (Holt, Norfolk).

rJTAER
ANODE

ILEFT
SEPARATED

EXISTING MAONETS. k
CICFAIMMEll,

COIL REED

Method of rejuvenating loud -speaker magnets.
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on
reflection
you will agree that, for long life, constant
output, and high efficiency, no other rectifier
can show the smallest approach to the
standard of performance .set up by the

WESTINGHOUSE METAL RECTIFIER
The Westinghouse Brake & Saxby Signal Co. Ltd., 82, York Road, King's X, N.1

0

For your safety, protection
and satis-faction all ETA valves are now sold with a

distinctive label on the ends of the cartons.The colour and shape of these
labels make it impossible

for you to
purchase the

wrong type of valves in error. A square
label, for example, denotes

a Battery 2-volt valve, a tri-
angular label

tells you that the valve inside is a directly
heated Mains Valve. Furthermore,

if the label is Blue, an
N.P. valve is denoted, if yellow, a screen grid valve-and
so on. Thus a square yellow label

indicates a screen grid
battery valve.
Ask your dealer to show you this ingenious

new method
of marking and refuse to accept any ETel valve the cartm:
of which does not carry one of the new labels.ETA valves are the best that money can buy. You may

pay more, but
You can get no better service.THE ELECTRICAL

TRADING ASSOCIATION
.,

ALDWYCH HOUSE, ALDWYCH,
VV.C.2.

LTDScottish Agents: RADIOVISION,
Ltd., 233, St. Vincent

St., Glasgow. C.2

S
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You must have a

COLVERN

TD COIL
for the

"Selectone A.C.
Radiogram "

Selectivity and quality combined
in this receiver.

Super Selectivity is vitally necessary
under present-day broadcasting con-
ditions. This is achieved with the
Colvern TD Screened Coil.
Four Alternative Tappings are provided.
They are arranged as sockets with a
wander plug, giving varying degrees of
selectivity. The first two tappings give
aerial couplings similar to those
normally employed but with greatly
increased selectivity. Nos. 4 and 5 give
a high degree of selectivity with weak
aerial coupling, suitable
for use in a swamp area.
There is no break through
on the long wave band
from B.B.C. stations.

PRICE

8f6
EACH

Send for the Colvern
circuit booklet, RL 10.

COLVERN
LIMITED

MAWNEYS RD., ROMFORD,
ESSEX.

LONDON WHOLESALE DEPOT :
150, KINGS CROSS ROAD, W.C.1.
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Rear view of the Featherweight Portable Four.

THE remaining illustrations of the
Lightweight Portable Four given
in these pages show all of the con-

struction necessary to
complete it. They also
illustrate perhaps in a
more detailed form than
last week the originality
of the design, and the
fact that I have made a
genuine attempt (I believe
a successful attempt) to
get out of the rut into
which home -constructed
sets have fallen in the
past ten years. I hope
(as has been the case with
SO many PRACTICAL WIRE-
LESS features !) that it
will start a fashion.
endeavour to originate
them, with the needs of
the amateur whose purse
is limited but who requires
first-class performance,
well in mind.

I had no space last
week with which to deal Detail of thewith the frame aerial. jointing.This is wound into the
comb -like slots of the Bulgin Frame
Aerial Spacers which are screwed diagonally
at each corner of the swinging front. These
spacers have the slots inclined so that when
the wire is placed in them there is no
possibility of them slipping out. The
spacers should therefore be fixed with the
inclined slots directed outwards.

Frame Aerial Winding Details
Solder one end of the 24 -gauge wire to

the upper right-hand contact of the tuning

IDEAL FOR THE RIVER-

condenser, and take the
wire across to the upper
slot of the nearest spacer.
Run the wire across to the
left, through the upper slot
on the left-hand spacer and
down to the lower spacer,
across the lower edge, and
so continue to the slot
where you commenced.
Carry the wire through this
slot again, and make a
further turn, repeating the
process so that there are
three turns in the first slot.
Pass to the second slot, and
wind three turns in this,
after which two turns only
are wound in each remain

rr
-

ing slot until eight slots
have been used. There
now remains the two wide
slots. The end of the 24 -
gauge wire must be cut,
and should be soldered,
-*ether with the beginning
of the 34 -gauge wire, to
the upper terminal of the three-point
switch. The long -wave winding consists

-of twenty-three turns in each slot, and the
finish of the winding is joined to the lower
terminal of the left-hand tuning condenser.

You will note from the list of com-
ponents required (see bottom right-hand
corner) that 2oz. of 24 D.C.C.
wire are required for the me-
dium -wave winding, and 2oz. ORI

of No. 34 D.S.C. wire for ....
the long -wave winding. Upon

comple,tion of the frame aerial
winding the slots may be sealed

with sealing -wax or Chatter -
ton's compound. The wir-
ing diagram given last week

shows how simple the
wiring up really is,

and how few
wires are really
used. Notice
that low-tension
negative and
high - tension
negative leads
are connected to
the three-point
wave - change

angle switch, and that

H.T. positive is con-
nected to the centre
tapping of the speaker
transformer; the L.T.
positive lead, of
course, goes direct to
the on -off switch.

The Carrying Handle
Carrying handles

may be purchased
quite cheaply from

STILL LEADING
/4000.04.=11.031,1411

AND

Instrt
Receii
with

Portable Set ever placed before the Home Constructor,
Serving our Readers. Every Possible Requirement of e

The Featherweight Portable Four is covered by

most leather stores, although the one I
used was taken from an old attache case
and re-covered in the same material as was
used to cover the

GINALITY!
case. Two metal

will be required
to pass through the
swivels of the handle.
Two clamping plates
will be required as
well, one to, go be-
neath, and one on
top. The handle itself
spans the two cross
struts interposed be-
tween the front and
back top rails, and
the clamping plates
(one above and one
below) are bolted
over these. This
makes a very rigid
form of attachment,

and
there
is no
risk
ofthe
han-
dle breaking
adrift.
The Batteries

The Ediswan high-tension
battery is snugly accom-
modated in the bottom of

AMR. ;41111011.0 I iMMI,4M1.04/1/0,,01,411Mr1111.011111.11IMMIM. NM. NOM, J011.1041401.11,61/0, 1,0.1 ,....1143

the case
later an,
the grid

compone
the fixed
Operati

nllVert



May 13th, 1933 PRACTICAL WIRELESS 301

11..1.1.11.161111.).11.11.41.1.161.1.1.1111111.1,..../....1.11.11.416.0.6111.0.611,46,101.6.114.1.111101

SHOWING THE WAY !

y EJ.CAMM
!talons for Completing the Splendid Lightweight
ver-full size Blueprint of which was given
last :week's issue. This is probably the Lightest
and bears Further Tribute to our Policy of

a Portable Here Combined in One Receiver!
414 Personal Free Advice Guarantee.

3, and on this stands the accumu-
Ld the grid -bias battery. The leads to
i-bias battery are taken direct to the

ke completed receiver.

mts, namely, the transformer and
J. condenser.

Instructions
ttle need be said about operation.

' HE GARDEN-

The two extreme knobs
at the top control the
tuning, and they should
be both moved to zero
position to start with.
Slowly rotate them,
keeping them approxi-
mately in step until
signals are heard, when
final adjustment to their
positions can be made.
The reaction condenser
can be used to build up

volume, but for preliminary
tuning it
should be
set- to its
minimum
position.

About 42 volts grid
bias should be used,
and, of course, the
full 120 volts from
the high-tension
battery. It is in the
adjustment of the
Featherweight Port-
able Four that you
will realise the great
convenience of the
design. The swing

hook at the top is merely
released when the whole re-
ceiver front can be swung

OUT OF THE ORDINARY !

outwards and is immediately
accessible. Considerations of
design led me to use the flat
form of frame aerial, and I
naturally expected a loss of
efficiency as a result. I have
not experienced it, for the
number of stations received,

the volume, and
the quality of this

1//11///0
///

411111P.7.4.7.

)16.1 11.41MI. AM. )46111.11.11.0111..

A REALLY FIRST-CLASS
PERFORMER.

production equal the best portable on the
market, and it is with every confidence
that itr will satisfy readers that I place it
before them backed with my personal
guarantee of free advice until it functions
in the same manner as mine. A final note
-do not forget to orientate the receiver
to make .full use of the directional properties
of the frame aerial.

/6"

/
Drilling dimensions for the swinging front.

THERWEIGHT PORTABLESPECIFICATION OF FEA
Two Utility Bakelite Condensers, .0005 Trite

e%('' W.297.
One Wearite H.F. Choke, Type H.F.P.A.

f One Linen Dual Range Shielded Coil.
One Graham Parish Litles Condenser, .0003.
One Graham Parish Ohmite Spaghetti Resist-

ance, 10,000 ohms.
I One Graham Parish Ohmite Spaghetti Resist-
; once, 50,000 ohms.

One Graham Farish Ohmite Spaghetti Resist-
ance, 100,000 ohms.

r Three Clix 4 -pin Chassis Type Valve -holders.
One Clix 7 -pin Chassis Type Valve -holder,
One Bnlgin On/Off Switch, Type S. 3S.
One Bulgin Wave -Change Switch, Type S. 36.\ Four Bulgin Frame Aerial Spacers, Type 1.12.
One Bulgin Senator Transformer, Type L.F. 12.
One Linen Class B Driver Transformer.
One 2 megohm Grid Leak, with wire ends,

Lissen.
One T.C.C. .01 mid. Fixed Condenser, Type M.

Light enough for ladies to carry.
.meal sem I 1116.0.6.11 .1.11.611.1.16.061211,146011.6.111.61111.0.1116.11.10.,16.1)46.11..........11/6161.11.=.11-611.1,...

S

One T.C.C..0002 mfd. Fixed Condenser, Type 111. ; I
One T.C.C..002 mfd. Fixed Condenser, Type M.
One T.C.C. .1 mfd. Fixed Condenser, Type 50. i -
One T.C.C. 1 mfd. Fixed Condenser, Type 50. I
One T.C.C..001 mfd. Fixed Condenser, Type EL 1

One Cossor.220 S.G. (Metablised) Valve.
One Cossor 210 B.F. (lifetallised) Valve. 1One Cossor 215 P. Valve,
One Cossor 240 B Valve. ! i
One Rola Loud -speaker, Type F.5 -PM -V.- i

Class B.
2 cos. 24 D.C.C. wire and 2 ozs. 34 D.S.C. wire !

for frame.
One Ediswan 120 volt H.T. Battery, ref. 60700. i 1
One 0r8ismwan 0 volt Grid Bias Battery, ref. 1 i
One Ediswan 2 volt accumulator, E.L.M.S. : s
Four Wander Plugs (MT.+, MT.-, G.B.-F 1

and G.B.-).
Two Spades (L.T.+ and L.T.-).
Ore coil Glazite, flex, screws, wood for case.: -

carrying handle, etc.

-OR THE PICNIC
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MUSIC lovers will be very interested in
this receiver which is produced by
I His Master's Voice Company, and

which is- designed to enable the very best
to be obtained in music from either
gramophone records or by radio broadcast.
Leaving out the question of the cabinet,
which has been designed to harmonize with
practically any furnishings and which is
acoustically sound in every way, the
apparatus is a most interesting piece of
work and is described by the makers as a
" 3 -in -1 " instrument. These three are, in
order, (1) a seven -valve super -hetero-
dyne broadcast receiver (2) an electrical
gramophone, and (3) an automatic
record -changing device.

Controls
The complete apparatus is divided up

to form the most convenient
from the point of view of manufacture
and operation. Inside the cabinet, the
wireless receiver is fitted to the left-
hand side of the cabinet and is held in a
vertical position, with the valves hori-
zontally arranged. To the motor -board
are attached three controls, the main
tuning knob, a tone controlling device
and a three position switch, providing
long 'waves, medium waves and gramo-
phone points. Two tuning dials are
visible through small windows and
these are calibrated in wavelengths.
To the left of these controls are arranged
the pick-up, turntable and automatic
record device. On the front of the
cabinet is a volume -control which
operates on either radio or gramophone
reproduction, and just above this is a
small push button which is employed to
reject a record should it be desired not
to listen to that particular item. More
will be said of this later. At the bottom
of the cabinet stands an electro-mag-
netic moving -coil loud -speaker. The tuning
arrangements for the super -heterodyne
receiver are very simple, but slightly differ-
ent from the usual practice. {In place of the
customary screened coils, the inductances in
this receiver are unscreened, but are so
arranged; that there is no interaction
between them. A four -gang condenser is
employed for tuning, and the range covered
is from 200 to 550 metres, and from 900 to
2,000 metres. The aerial input is of the
band-pass type, coupled to a variable -mu
H.F. valve. This is choke -capacity coupled
to the first detector (a three -electrode valve)
which operates on the anode -bend principle.
The oscillator follows, and this has a tuned -
grid circuit, magnetically coupled to the grid

IR VIEWS ON
CEIVEIRS

H.M.V. AUTORADIOGRAM
SEVEN, MODEL 524.

circuit of the first detector. The I.F. ampli-
fier is also of the variable -mu type, and this
is coupled to the second detector (also a
triode), which employs the same method of
detection as the first detector. The automa-
tic bias resistance in the cathode lead of
this valve is " split," and a portion is
short-circuited when the receiver is switched
over to " gramophone," so obtaining the
correct bias for this valve when employed
as an L.F. amplifier. The output valve,
which is supplied by means of a resistance -
fed L.F. transformer, is a PX.4, giving an
output of 21- watts.

The H.M.V. Autoradiogram.

Tone Control
In order that the tone, on either broad-

cast or gramophone, may be adjusted to
suit the acoustics of the room, or personal
tastes, a 600,000 ohm resistance is joined
from the grid of the output valve to earth,
via a 2,000 mmf. condenser. This enables
the reproduction to be modified to give
brilliance to the top notes or to reduce the
amount of top -note response and give that
" mellow " 'tone which is favoured by so
many listeners.

Automatic Record Changing
The mechanism to hold the records may

be adjusted to take 10in. or 12in. records,
and a large knob at the rear of the turn-

table is suitably engraved for this purpose.
The records are held in a pile (eight records)
over the turntable, and the spindle is
specially extended to accommodate -this
number. When the controlis adjusltd to
provide automatic playing, the elaborate
mechanism which is installed permits the
first record to drop to the turntable (a
distance of only a few inches), lowem the
needle to the surface of the record, and
when the end of the track has been
reached, the pick-up is raised, carried back
to the outside of the turntable, and the
second record descends on to the first. The
pick-up then cornea to the first groove, the
needle is lowered, and the second record is
played. A slight interval must, of course,
elapse between each record, so that it
cannot be used for non-stop dancing, but
with the apparatus as adjusted, the total

playing time is half -an -hour or so,which
provides a splendid dance programme
for the home, and which may be ex-
tended by using 12in. records. The
reproduction is, of course, remarkably
good, and the response is splendidly
balanced. No trace of boom can be

the tone adjuster enables
the records to be played without undue
surface noise. One interesting feature of
the .H.M.V. pick-up is, of course, that
owing to its freedom it gives off ahnost
as much sound as the ordinary acoustic
gramophone;and this is held by many to
be a fault. Naturally, where the needle
is arranged to have perfect freedom to
follow faithfully the sound track on the
record, it must in itself act as a small
" sound -box," and this is a sign that
it is of good design, not bad. However,
the makers of this Autoradiogram have
taken steps to avoid any unpleasant
effects from this source, and to this
end the entire lid is lined with felt.
Furthermore, a notice is printed on
the rear of the lid (inside) instructing
the user to close the lid whilst playing
records, and under these conditions no
trace of needle chatter can be heard
even when the volume is reduced to
such a level that it offers, no enter-
tainment value.

Price
It might be expected that an elaborate

piece of apparatus such as this would cost
a fabulous sum, but actually it may be
obtained, for either A.C. or D.C., for only
55 guineas, which, when it is remembered
that the apparatus is scientifically balanced,
is a very small sum indeed. There was a
time when such a receiver could not be
purchased for four times this amount, and
it is therefore a real step towards better
musical reproduction, which is within the
reach of everyone.

'SWIFT AND SATISFACTORY
READER SERVICE FREE OF

CHARGE
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Vhe

I Daylight Effect
N expression used in reference to

the difference noticed between the
reception of wireless signals during

the day as compared with that at night.

!
It is a well-known fact that on the
medium and long wavelengths reception
after dark is considerably better than in
daylight. Reception over the greatest

I

distance is obtained when the whole
distance between the transmitter and
receiver is in darkness. This accounts
for the fact that the most favourable time
for reception of American stations in this
country is in the small hours. It is then
night over the whole distance between
the two countries.

Curiously enough, at short wavelengths
the daylight effect seems to diminish
and it is possible in some cases to com-
municate over long distances equally
well in daytime as at night. However,
there are certain peculiarities regarding
the daylight effect at short waves, such
as a kind of reversal of the .effect at
certain distances. For example, a station
will become inaudible when darkness
falls, but will be easily picked up hundreds
of miles farther away. Also, effects are
different at 20 metres to what they are
at 45 metres, and vary still again on the
ultra -short waves.

DEAD
EN

THE EASY ROAD
TO RADIO

THE BEGINNER'S ABC OF
WIRELESS TERMS

i Continued from page M. May 6th issue.

covered in two layers of cotton thread,
the first beilig wound in one direction
round the wire and the second in the

opposite direction.
When used in a dry
atmosphere cotton -
covered wire has very

TO SET good insulating proper-
ties and is quite suitable
for winding wireless
coils. If the atmosphere

tr is damp, however, the
cotton absorbs moisture
from the air and loses
its good insulation to a
onsiderable extent.

Under these circum-
stances the more expen-
sive silk -covered wire is
superior. Good enamel-
led wire is probably
better than either.

I
TO SET

O
nistrt

Fig. L-(a) and (I,) show the meaning of " dead end," while i
measuring
n which the pointer

or
or

(c) shows a method of overcoming the effect. indicating needle comes
to rest very quickly. This desirable feature
is obtained by what is known as damping
(see under that heading) and is to be
found in the majority of voltmeters
and ammeters used for wireless purposes.
Without damping of some sort or other
the pointer of the
meter would keep on
swinging backwards
and forwards for a
considerable time
before taking up its
final position. This
would be most notice-
able with the better- DEEM/PLIIVO
class instrument, as
the bearings are here
made to be practically
frictionless.

Dead Beat
This term is used in

reference to certain

Dead-end Effect
In the early days of

wireless it was quite

ID.C.
common to make one

Abbreviation for direct current. large tuning coil servethe
purpose of several.

D.C.C. This was done by
This means Double Cotton Covered taking tappings so that

and refers to a well-known type of when tuning to the
insulated copper wire. The bare _wire is lower wavelengths a

TO N. T. +

RESISTANCE

PLRTE

.41.11111

considerable portion of the coil was just
" dead end." The dead end of the coil
had a deleterious effect on the efficiency
of the portion being used. Unwanted
currents were induced in the unused
portion due to its close proximity to the i
rest of the coil. These currents in turn
reacted on the active turns and impaired
their efficiency. Sometimes matters were
improved by short-circuiting the unused
turns, but later on it became customary
to use plug-in coils. In this case there
was no dead-end loss because there was
no need to " short " any turns, a separate
coil being used for each wave -band.

Nowadays it is iusual to provide at
least two separate windings on each
coil-one for the medium waves and one
for the long waves. The dead-end effect
is overcome by short-circuiting the
long -wave portion with a switch when the
medium waves are being received. Fig. 1
shows the difference between dead-end
and shorted turns: (a) shows a simple
coil. If the upper turns only were
connected in circuit and the lower end
left free, then the lower turns would !
constitute a dead end. This is also
represented diagrammatically at (b),
while (c) shows how the dead end can be I
eliminated by means of a shorting switch.
Decibel

Unit used in the measurement of the
strength of sound. One decibel is the I
measure of a sound just audible to !tie
human ear.
DecouplIng

Every wireless set using valves has
to be supplied with high-tension current.
This may be derived from a battery or

DECOUPLIND
CONDENSER

TO NEXT
STRGE

Fig. 2.-How a decoupling condenser and resistance may be
fitted in the anode circuit of a valve.

....111111..../.M....M11,1 NNI,le«,11.1... .6011d1.10. .0411,.104 mm.1. ,401. :
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TO H.T.

DECOLIPZING
'Resaintict

Fig. 3.- Above shows
circuit of Fig. 2. Below,
decoupling the grid cir-
cuit of a mains valve.

(Continued from previous
page.)

from the electric light mains, but what-
ever the source it has a certain resistance.
This resistance is usually higher in the
case of mains supply than with a battery,
although when an H.T. battery gets
old its resistance may be very high.
The effect of this resistance is often to
produce howling in the receiver. It
does this because the resistance being
common to the anode circuits of all the
valves tends to couple them together,
so that energy from the later circuits
is fed back to the earlier ones. It is
perhaps rather difficult to understand
this, but the effect is something like
that obtained when the earpiece of the
telephone is held near the mouthpiece.
Anyone who has tried this will know
that a horrible howl is produced. What
happens is that any little sound made
when placing the transmitter and re-
ceiver together is magnified by the
mouthpiece, and travelling through the
system emerges from the earpiece. This
being so close to the mouthpiece sends
the magnified sound into it so that
it giws round again. This keeps on
until the sound builds up into a howl.
In our wireless set energy from the
last valve gets led back to the first
one, so that currents are sent through
the set. These become magnified in
their tourney until they arrive at the
last valve again, when part of them
isonce more fed back to the first valve.
The result of this " perpetual motion " is
to seriously interfere with the legitimate
signals and to produce a howl.

Decoupling is, as its name suggests, a
means of preventing this. Curiously

enough, the usual method used to combat
the internal resistance of the H.T. supply
is to introduce another resistance into
the set. It is used in conjunction with a
condenser. The usual method of arrang-
ing a decoupling resistance and condenser
is that shown in Fig. 2 and the upper
circuit of Fig. 3. It is sometimes necessary
to have a decoupling device of this nature

fitted to every valve in
the set. In the lower
sketch, in Fig. 3, an
example is shown of a
decoupling device being
used in the grid circuit
as well as the anode
circuit of a valve. This
is because the valve is a
mains valve and gets its
grid -bias from the same
source as its anode current
-namely, from the mains.
The decoupling used in
the anode circuit is pro-
vided by a choke and a
condenser instead of a

resistance and condenser. This is because
the valve happens to be the last one in
the set and the choke is used to feed the
loud -speaker.

CARBON ROD
(Positive &mem-)

SACH CONTAINING
DEPOLARISER

2

Z/NC CONTAINER
(Negative fkunenr)

.4.) 4.-An ordinary dry
ccl! dissected to show the

depolarisers.

Demodulation
Most wireless sets exhibit to

some extent or other a peculiar
property. This is noted when
a comparatively weak station

SEALING
COMPOUND

is broadcasting on a wavelength -near
that of a powerful one. Owing to the
closeness of the wavelengths and the
slight flatness of tuning of even the
best receivers both stations should be
audible at once. However, the powerful
station seems to affect the weaker one
and to cut it out. This must not be con-
fused with " drowning " it out, since the
weak station cannot be heard between
pauses in the programme of the other.
However, if the other station shuts down,
then up will come the weak one ! This
demodulation effect, as it is called, is due to
the detector of the receiver. It does not
occur with two stations of equal strength,
but only when one is much louder than
the other.
Depolariser

A substance, usually a chemical, which
is used inside a battery to prevent its
internal resistance rising as current is i
taken from it. Nearly all primary cells,
unless provided with a depolariser, would
only work for a few seconds without the

Icurrent dropping to practically nothing.
This is because such cells function by !
reason of chemical action. This action i
commences as soon as the battery is
connected up and one of the results is
that tiny bubbles of hydrogen" gas are
produced inside the cell. These bubbles
offer a very high resistance or opposi-
tion to the passage of the current. To

overcome this trouble some substance
called the depolariser is put in the cell
to dissolve or combine with the hydro-
gen and so remove it as formed.

Fig. 4 shows the construction of one
of the cells of an ordinary dry battery.
In this type the active elements consist
of a centre rod of carbon suspended
in a zinc container. The space between
is filled with a paste corresponding
to the liquid electrolyte of a wet bat-
tery. If there were nothing more than
this the battery would work well only
for a short period because the bubbles
of hydrogen would collect all over the
carbon rod. This rod is therefore sur-
rounded by a mixture of small chip -

84574 pings of carbon and manganese
ELECTROLYTE dioxide. This mixture is the depol-

ariser and is contained in a little cloth
bag to keep it in position. See also CELL.

Detector
A device for rectifying wireless waves.

See also RECTIFIER, CRYSTAL DE-
TECTOR, VALVE, etc. Several examples f
of detectors are shown in Figs. 5 and 6.

I 11111

Fig. 6.-Early valve detector, a modern
Fig. 5.-Early forms of detector-the cymoscope, coherer, and crystal detector, valve, and the latest metal rectifier.
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AERIALS
NO LONGER
NECESSARY

Amazing new radio instrument
eliminates indoor and outdoor aerials.
No alterations to Set-just plug in
to Aerial and Earth Socket. Fixed in
a moment. No sticky tape. Increases
selectivity and range. Reduces mains
hum and statics and obviates all
lightning risk.
Your dealer stocks the VEGA Aerial
Eliminator, or send direct to-
CRAFT'S (Pr. w. 2.), LTD.,
7, DUKE STREET, ADELPHI,

LONDON, W.C.2.
Telephone: Temple Bar 1693.

VEGA
etta ac kt, tekhne

toe. X/E, AERIAL ELIMINATO

Guckinghant

1")
MYSTERY !!!
What's all this about

big money prizes from

PATENT H.T. BATTERY?
ASK YOUR EALER FOR DETAILS

Adot, of Vinces Dry Batteries, Ltd., London, E.14.

Prolonged Load
Test proves
Superiority of
DUBILIER

16730 I Watt 6000A Raastancas 8 km en ioacliday

2
.

WitILIER
. A

.2

v .....

COMPETITOR MAKE K

, I..-L
COMPEIITCR MAKE 'II'

.6 a,1

ee 3 a " . a 4 r 4 ,7 . ,9 X . 22 1].v 25 2b 17 2 A 21 3o AA
rime irilyz

During a recent series of extended comparative
load tests, carried out on Dubilier resistances
and others of well-known makes of the same
order, the performance of the Dubilier resis-

, tances was outstanding and proved without
doubt their superiority. The series of tests were
made to determine any changes in resistance
value over a prolonged cycle of loading. In all
cases the resistances were under load for a
period of eight hours per day and were off load
for the remaining sixteen hours. The results,
given in the above chart, show a downward
drift in the resistance value of resistances A and

B under these conditions, but the curve relating to Dubilier resistances
however, indicates that the change is very small and of a negligible
character. The right-hand portion of the curves represent the
recovery of the resistances as they were maintained off load for the
period marked. Tests carried out by large users of Dubilier resis-
tances over periods exceeding 5,000 hours continual heavy load have
proved extremely satisfactory, a very creditable performance of
which Dubilier can be justly proud. Therefore, specify Dubilier
resistances when ordering and be certain of complete satisfaction.

DUBILIER
CONDENSER
CO. (1925) Ltd.
DUCON WORKS
VICTORIA RD.
NORTH ACTON,

11.15.
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Some Hints for Improving
Reception Below 10 Metres.

By ERIC JOHNSON
INTEREST is very rapidly increasing

in reception on waves of the order
of 10 metres and less. Although the

ordinary type of short-wave receiver can
give a very good performance on these
high frequencies, nevertheless, better and

Fig. 1.-A valve base used as a short-wave coil former.

more reliable working can be guaranteed
if the set be designed with this special
end in view.

One would not expect the ordinary
broadcast receiver to function as satis-
factorily on, say, 30 metres as 300 metres ;
firstly, the tuning condenser would be
hopelessly large, and doubtlessly other com-
ponents would not have the optimum values;
secondly, probably only the
average amount of care would
have been expended on layout
and general construction. In
the same way reception on 5
metres is vastly different from
reception on 50 metres. As
much extra care will be needed
here as in the first example.

Careful Layout Necessary
It is quite superfluous to point

out that only the most careful
layout and meticulous construc-
tion will achieve reliability. As
in all short-wave receivers the
L.F. department may be trusted
to look after itself, so long as
the average amount of trouble
is taken ; the detector stage is
the' all-important one. In the
first case the tuning condensers Fig. 2.-An alternative position for the tuning condenser.

4=ollw..1111.

must be of a reasonable size. Anything
larger than .00005 mfd. is ridiculous, and,
in fact, the latter size makes for difficult
tuning unless a really good high -ratio slow-
motion dial be used. An excellent tuning
condenser may be made from the old multi -
plate neutralising condensers. All except
two plates should be removed, and for
really easy tuning these may be double
spaced. Generally, these condensers are
fitted with some form of extension handle,

which is all to the good.
Most are without pigtail
connections, however,
and this deficiency
should be remedied
before fitting in the set.

*act' The coil problem is an
important one. It has
been the practice until
quite recently to make
these of bare, spaced
wire of fairly large
diameter. As a conse-
quence, it was found
that it was extremely
difficult to coax the set
down to 10 metres even,
the reason being that
one found oneself trying
to work on fractions of
a turn of wire. Under
these conditions obtain-
ing sufficient feed -back
for reaction was some-

thing of a problem. As the success of all
short-wave sets hinges on this, the ordinary
amateur did not progress far. It was then
that the amateur transmitting fraternity
popularised the valve -base coil. These are
constructed of quite thin d.c.c. wire wound
around the base, the ends being brought
through suitable holes and soldered to the
valve legs. Although this seemed to violate

all good principles of short-wave reception,
the results surpassed anticipation. Owing
to the small diameter, coils of a com-
paratively large number of turns could be
made having the same inductance as one
or two turns of the customary large size.
Reaction coupling was simplified, and the
receiver went much lower down in wave-
length ; furthermore, the external field was
reduced, another favourable point. The,
ordinary valve -holder of the low capacity
type is, of course, used as a coil -holder.
Making S.W. Coils

A word or two about the actual con-
struction of these coils. The general idea
may be gleaned from Fig. 1. Most
listeners have a few discarded valves in
the junk box. The actual glass envelope
may be removed by immersion in hot
water or methylated spirit, when the
fixative will dissolve allowing the glass
to be pulled away from the case. By
holding the latter in a small vice holes
may be drilled adjacent to each valve leg.
After winding on the requisite number of
turns for reaction and grid coils the wire
ends should be passed through the holes
and soldered to the appropriate legs.
Incidental and stray capacities in short-
wave receivers play such an important
part in determining the wavelength, that
it is useless to give anything more than
approximate sizes. However, it is best
to start off with about six turns on the
grid coil which should land one well down
in the " 'teens," and gradually remove
turns until the wavelength is reduced to
the required point.
Series Tuning

Although the tuning condenser is generally
connected in parallel with the tuning coil,
series tuning is by no means uncommon
in ultra -short-wave sets. The circuit is
shown in Fig. 2. Even when the condenser
is at its maximum the total capacity across
the tuning coil is always less than the
incidental circuit capacity. As a result,
it is possible to go down to a very low
wavelength. One disadvantage, which is
quite important at high frequencies, is
that the grid -leak has to be returned direct
to L.T. positive ; its self -capacity is,
therefore, added to that of the valve,
which we have already probably
endeavoured to reduce by employing a
skeleton valve -holder. When connected
across the grid condenser its capacity is
added to the latter, but being such a minute
proportion of the whole it has no appreciable
effect ; with the valve, however, it may well
be compared with the grid-ffiament capacity.

One final word about aerial coupling.
Although coupling through a very small
capacity to the tuning coil is very efficient
and convenient, it must be remembered
that the effect will be perhaps seriously to
increase ,the minimum wavelength of the
receiver, this being by reason of trans-
ference of a part, small it is true, of the
aerial capacity. In that case, therefore,
it may repay to experiment with a one
turn aperiodic coil as in the diagratii, verb
loosely coupled.

t ;
If You are Looking for a Circuit- i

OBTAIN A COPY OF

"25 TESTED WIRELESS
CIRCUITS"

I by - ;
I ,

F. J. CAMM.
or 1/2 b post from George Names, Ltd.,

8-11, Southampton Street, Strand, W.C.2.
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WHY AND HOW
THEY ARE USED.

By W. B. RICHARDSON.

Part II: Resistances in a Mains Receiver
is in the modem all -mains type of

receiver that the greatest use is made
of both fixed and variable resistances.

A glance at Fig. 1 reveals no less than
ten different resistances in a three-valver
of quite modest pretensions. There would,
of course, be proportionately more in a four
or five-valver. However, the three-valver
will serve to furnish us with at least one
example of most of the uses to which
resistances are likely to be called in present-
day receivers of the A.C. mains type.

For the purposes of this article I shall
deal one by one with the resistances shown
in the circuit diagram, Fig. 1. This
circuit, with one or two slight modifications,
is an A.C. version of the battery circuit
given in Part 1. Naturally, any resistances
which are identical in function with those
in the battery circuit will be dealt with
as summarily as possible, while those
which are necessitated purely owing to the
mains operation will receive most attention.

Before examining the resistances them-
selves it is just as well to remind ourselves
of the value of the voltages which are
handled in a set of this description. In-
stead of a mere 120 or 160 volts H.T., as is
used in the average battery set, the mains
receiver shown here employs a maximum
voltage of 350. This is obtained by
stepping up the voltage of the mains by
means of a transformer.

Voltage Dropping and Decoupling
Now let us take the various resistances

in numerical order. The first one,
R1, serves two purposes. Primarily
it is a voltage -dropping resistance,
that is, it is used to
reduce the voltage
applied to anode of the
screen -grid valve to a
value which it will
stand without harm.
Its secondary use is
for decoupling pur-
poses. Consider first
its function as a
voltage -reducer. The
H.T. voltage available
after smoothing is
about 250 volts, and
the particular varia-
ble -mu valve shown
requires a voltage of no more than 200.
We, therefore, have to drop 50 volts. To
arrive at the correct value for RI to give
this drop, we look up the anode current of
the valve from the pamphlet issued by
the makers. In this case this is nearly
8 milliamps. We know from Ohm's Law that
resistance equals voltage divided by current

ER=C), therefore the resistance required

RJ

0.2

IT

50equals -.6,250 ohms, say, 6,000 ohms
as a round figure.

For its decounling, function Itl is supple-
mented by the condenser Cl. As RI is of a
fairly high value the condenser need be
no larger than .01 mfd.

Before going further, I want you to
understand that the values of the resist-
ances I am giving here, although a useful
guide to those employed in the average
mains set are not hard and fast. Obviously,
in a receiver employing a different circuit
from the one shown here, and more par-
ticularly other valves the values might
work out quite differently. However,
my object is not to give values to suit all
cases, but rather to explain to you the
function of the various resistances and
show how their values are arrived at.

After R1 we come to a network of
resistances, R2, R3, R4, and 115. They
certainly look rather formidable, but if
we realise right away that they have only
two main functions to perform between
them their arrangement will not appear
so complicated. The first function is to
supply variable bias to the variable -mu
valve, and the second is to give a suitable
voltage to the screen of the same valve.
The resistances looking after the bias are
122 and R3, while R4 and R5 are the chief
controllers of the screen voltage.

For an understanding of the working
of R2 and R3 we must know how grid -
bias is applied in an all -mains set.

JO

C/

s.

&ROOM PIG COORS
OR GROOMER HELD

Fig. 1.-Circuit of a typical all -mains receiver showing the various resistances employed.
The text deals with the function and value of each.

Getting Grid Bias from the H.T.'
Tho most obvious way of making the

grid of a valve negative in respect to its
filament is to connect a battery (known
as a grid bias battery) between the two.
This is shown in Fig. 2, and is the method
employed in a battery set. In this example
a 4k -volt battery is shown.

Now there are two ways of looking at
this biasing business-you can either
take the filament as the zero point and

say the grid is 4} volts negative to it,
or you may consider the grid as the starting -
off point and say the filament is 4t volts
positive to the grid. With mains valves
the cathode corresponds to the filament
of a battery valve. The filament in a
mains valve is merely used to heat the
cathode. It is the latter which is the
" business " element and gives off the
electrons. Well, then to make the cathode
positive in respect of the grid is the same
thing as making the grid negative to the
cathode. Now look at Fig. 3. Here you
will see how a resistance R2 is used to
obtain bias from the high-tension supply.
The plate of the valve being connected
to H.T. positive is at a high positive
potential in respect to the grid, which is
connected to H.T. Let us say for the sake
of argument the difference is 100 volts.
This drop in voltage will occur across the
internal resistance of the valve denoted
by the dotted resistance R1. If, however,
a resistance R2 is included in series with
RI, then the drop will be divided between
them. Thus, for example, if R2 is the
same value as R1 there would be 50 volts
dropped across each. In other words,
we should be getting 50 volts H.T. and 50
volts grid bias from the supply. If
R2 were smaller than 111, then the voltage
dropped across it would be proportionately
smaller than that across Rl. In practice,
of course, R2 is made just sufficiently
large to give the necessary few volts re-
quired for bias.

In the case under consideration it is
necessary to be able to vary the bias
applied to the valve, since this is of the
variable -mu type in which the variation

of bias forms the
volume control of the
receiver. To arrange
this the two resistances
112 and R3 in Fig. 1,
are used in place of the
resistance R2 in Fig. 3.
R3 is the bias resistor
proper which can be
varied from zero resis-
tance to a fairly high
figure. R2 is included
in series with it so that
there is always a slight
bias even when R3 is
at zero. This is neces-

sary because the valve is designed to work
with a small minimum bias.

Bias Resistor Values
Now as to the value of R2 and R3.

The usual way to calculate these is to
ascertain the current flowing through them.
This divided into the bias voltage required
gives the necessary resistance. It is
simply a further application of Ohm'd Law.

(Continued overleaf.)
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(Continued from preWoos page,)

Taking R2 first, we see from Fig. 1 that
it has the combined anode and screen
currents of the valve flowing through it.
The valve makers state that the maxi-
mum anode voltage of 200 (at which we
are running the valve) the anode current
is 8 milliamps. To this must be added tip
screen current of about 1 milliamp at opti-
mum screen volts Again, from the maker's
pamphlet we find that the normal grid bias
required by the valve is 1.5 volts. 112
will therefore have to be of such a value
to provide this minimum bias when 113
is at zero. We can calculate this value
from Ohm's Law thus :

E 1.5 x 1,000
R - 166.6 ohms.9

The nearest obtainable value to this
would be 150 ohms, although a 200 ohms
resistance would perhaps be better in the
interests of stability.

The value of 113 depends on what degree
of volume control is desired. To give a
fair range requires a variation of bias
between 0 and about 40 volts ; therefore
to obtain this the resistance must drop
40 volts when " all in." The calculation
is the same as for R2, namely, voltage
required divided by current passed. How-
ever, in this case the current is more than
that passing through the valve. There is
also that passed by the screen potentiometer
composed of R4 and R5. This latter is
about 3 milliamps, so that the total current
passing through R3 is about 9 mA. plus
3 mA. = 12 milliamps. To give a voltage
drop of 40 the value of R3 must therefore
be 40 ± .012 = 3333.3 ohms. A suitable
value would be 4,000 ohms.

Before dismissing R2 and 113 I must
just say a word about their wattage
dissipation. I think it is fairly obvious
that 112 will not be overloaded even if of
the smallest rating since it is not a very
high resistance. Let us see how it works
out. We know that wattage equals voltage
multiplied by amperage, thus the wattage
required for 112 is 1.5 x 9 = .0135 watts.

1000
Quite a modest dissipation and well within
the capacity of the average metallized or
spaghetti type of resistance. The wattage
of 113 is worked out in a similar manner.
The voltage in this case is 40, and the
current 12 milliamps thus the power
dissipation is 40 x 12 = .48 watts. Thus

1000
the average wire -wound potentiometer or
volume control would be quite suitable, in
fact most such components will stand
5 watts.

Now as regards the voltage on the screen
of Vl. This is regulated by the resistances
114 and 115 together with some part of R3
(the actual amount depending on the
position of the slider). These three, as
you see, form a potentiometer across the
full H.T. supply.

The screen of the valve takes its voltage

from the junction of RI and 115. Naturally,
the voltage applied to the screen will depend
on the ratio of 115 to R4 and R3 together.
If R5 is large compared with the other two,
then most of the 200 volts from the H.T.
supply will be dropped across it and the
voltage on the screen will be low. If, on
the other hand R4 and R3 together form a
higher resistance than 115 then the greater
drop will be across these and so the potential
on the screen will be higher.

Actually there are three things which
govern the values of 114 and 115. Firstly,
there is the voltage required by the screen ;
secondly, the current it takes ; and, thirdly,
the amount of current which must pass

4.47-s'e
re A.2

Fig. 2.-How grid F g. 3.-Showing how,
bias is obtained in in a mains set, the grid

a battery set. bias battery is replaced
by a resistance.

through the resistances themselves. This
last must be fairly large compared with
the current taken by the screen in order to
obtain a sufficiently steady voltage. It
should be at least three times the screen
current. In this case, therefore, the
minimum figure is three amps.

In determining the values of 114 and
R5 we shall ignore 113 for the moment by
assuming it is set at zero. The correct
voltage for the particular variable -mu
valve we are using is 80 volts therefore to
pass 3 milliamps at 80 volts 114 must be
about 27,000 ohms. The nearest standard
resistance to this is 25,000 ohms. Assuming
we use this then it will pass 80 = 3.2

25,000
milliamps. Now, this current plus the
screen current of 1 milliamp will have to
flow through R5. To determine R5 we
have to divide the voltage it has to drop,
namely 250 less 80, by the current it has
to pass, thus :-170 ± (3.2 -I- 1) = just

1,000
over 40,000 ohms. A resistance of 40,000
ohms would therefore be used.

The reason for connecting the lower end
of 114 to the slider of R3 instead of direct
to H.T. may appear rather strange,
especially as it amounts to the same thing
when the volume control is set at zero.
However, it is done to compensate for the
drop in screen volts which naturally follows
an increase in grid bias. For efficient
working the voltage on the screen of a

variable -mu valve must remain nearly
constant whatever the position of the
volume control.

As we have already seen, the grid -bias
volts  are obtained by taking them from
the H.T. voltage. This deduction does
not matter so much in the case of the plate
voltage, but cannot be tolerated in the ease
of the screen voltage. Of course, a small
proportionate reduction is quite in order
but the connecting of 114 to H.T. would
give the same reduction in screen volts as
in plate volts, namely, 1 volt for each volt
increase in bias. How the joining of 114 to
the slider of R3 improves matters may be
explained by the fact that 113 is in series
with 114 and R5 across the full H.T.
supply ; therefore an increase in R3 from
zero upwards means an increase in the
proportion of the voltage dropped across
113 and 114 together, as compared with
that dropped across R5. Since the voltage
on the screen is dependent on the ratio of
R3, R4 to 115 an increase in R3, R4 will
give an increase in screen volts. This
increase will partially compensate for the
loss due to grid bias.

The next resistance in the set is the grid
leak 116. A suitable value is I megohm.
R7 is the feed resistance to the L.F. trans-
former and its value must be decided by
the make and type of transformer employed.
A usual figure is 30,000 ohms.

Resistance 118 is a decoupling resistance.
Its value should be about the same as that
of the corresponding resistance in the
battery set described last week, namely,
20,000 or 30,000 ohms, Regarding the
wattage of R7 and 118 one -watt types
would be large enough since the anode
current of the detector valve is only about
3 milliamps.

R9 is the grid bias resistor for the output
valve. The grid bias required by this
particular valve at 250 volts on the plate
is 9 volts while the anode current is 30
milliamps, therefore, since the resistance
has to pass 30 milliamps (the anode current
passes through the bias resistor, of course)
and gives a voltage drop of 9 volts its value
must be :-9 ± 30 = 300 ohms.

1000
300 ohms, therefore, is the value chosen.
As regards its current carrying capacity
the use of a watt type would provide an
ample margin of safety. The actual
wattage dissipation of R9 is clearly

30 x 9 = .27 watts.
1000
The last resistance in our set is R10.

This is used for decoupling purposes in
conjunction with C10. Its object is to
prevent any hum or ripple picked up by
the bias resistance from manifesting itself
on .the grid of the pentode. A suitable
value for the resistance is 50,000 ohms
while the condenser should be about 1 or 2
mfd. As there is practically no current
passing through R10 the question of
wattage does not arise so a resistance of the
lowest rating will suffice.

ROUND THE WORLD OF WIRELESS
(Continued from page 286.)

Buenos Aired Calling
TEST transmissions from the new

" Radio Excelsior " broadcasting
station at Buenos Aires, which has just
been completed, have recently been received
in England. The wavelength of the station
is 361 metres and the power 20 kilowatts
(unmodulated aerial carrier energy). The

test programme, consisting of announce-
ments in English and other languages,
military and dance band items, English sea
songs, and a pot-pourri of Irish songs, was
clearly heard, particularly before sunrise, a
frame aerial being used when atmospherics
became troublesome and ;an ordinary
" open " aerial at other times. The trans-
mitter for the new " Radio Excelsior "
station was designed and constructed in
England, at the Marconi Works, Chelms-

ford, to replace an earlier installation of
comparatively low power. Its modern
features include low -power modulation,
crystal frequency control, and careful
provision for a frequency response sub-
stantially flat between 30 and 10,000 cycles,
ensuring first-class quality of reproduction.

" Radio Excelsior " has one of the
highest broadcasting aerials in the world,
the horizontal aerial being suspended
between two towers 700 ft. in height,
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MOVIE MYSTERIES
EXPLAINED

THE May issue of " Home Movies and Home
Talkies " contains two pages of fascinating

pictures showing how professional effects are
obtained in the big Studios.

OTHER CONTENTS
Are you thinking of having a Cruising Holiday this year ?
If so, you should make a point of reading Adrian Brunel's
article, "How to Take YOUR CRUISE FILM." Another
illustrated article of special interest at this time of the year
is " Making Movies at the Zoo "-that paradise of picture -
makers. Also further information on Home Talkies, and
particulars of TWO PRIZES of £m and TWO of £5
offered to readers.

Obtainable at all Newsagents, Bookstalls and Dealers,
or post free 71)d. ( Subscription rates: Inland and
Abroad 7s. 6d. per annum. Canada 7s. per annum) from
George Newnes, Ltd., 8 -II, Southampton Street,

Strand, London, W.C.2.

Geo. Newnes L a.
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Turn to page 244 of
rour " Practical
Wireless" dated
April 2919, and read
what the Technical
Staff of lids journal
say about BRITISH
262 VALVES.
These wonderful
calves bring sou better
radio at lower prices,
and, despite the huge
demand, we can give
sou DELIVERY

RETURNRY OF
POST.

NEW CLASS "B
This new valve gives
Mains Volume from
a Battery Set at
Negligible Current
Drain. Immediate
delivery with full POST
instructions. 7 -pin base as illus-
trated, or side terminal.
If you also require a " driver '
valve, send for the British 362
Power Valve.

vALVIE,S?

E

R.C., H.F.
L.P. s DETEC.

3(6
POWER

SEND DIRECT TO THE MAKERS FORIns

Compare the prices of British 362
Valves. They are FULLY GUARAN-
TEED to have as high, or higher,
characteristics as any valve (British
or foreign). They are equal to any and
better than most. Non-microphonic.
Buying direct by post from the makers
SAVES YOU 50%. Post your order
to -day. Immediate delivery of all types,

SUPER T,SCREENED-GRID PENTODE
POWER, or VAR -MU. TYPE

4'6 10r0
All Post Free. In 2v., 4v., or 6v. Metallised 3d. extra.

If valves of a certain make have been specified far your Set, send the name and
type with your order and we will send you 362 Valves of similar characteristics.
Cash with order. Cheques and P.O.'s must be crossed and made payable to .-
The 362 RADIO VALVE Co., Ltd. (Dept. W.8), 415, Mare St., Hackney, London, E.S.

For the wonderful little portable described in this week's
issue the designer specifies two Utility Bakelite Condensers.
Utility Bakelite Condensers are the finest of their type,
they occupy a minimum of space and are accurately rated to
the capacities stated.

From your dealer or post free from the makers.

WILKINS & WRIGHT LIMITED
Utility Works, Hollyhead Road, Birmingham

London Agent:
E. R. Morton, Ltd., 22, Bartlett's Buildings, Holborn Circus. E.C.4

TUNES THE
"FEATHER
WEIGHT"

PORTABLE
Utility W297 Bakelite iri
Condensers, complete
with knob - - - EACH

ONIIIIMMIIMNIONNINEOMNIMilgEB

The Motor Cyclist's Enquire Within.
THIS is the only Reference Year Book covering every

phase of Motor Cycling. Contains complete and
comprehensive information with practical illustrations
relating to all makes of machines and accessories.
facts and figures regarding competitions, records. clubs,
legal matters, overhauling and repairing, tuning,

classified buyers' guide. etc.

To Motor Oycliaq a
eference Year Book

Edited by F. J. CAMM.
1932-1933 EDITION

Obtainable at all Newsagents and Bookstalls, or post free 11 from
George Newnes, Ltd., 8-11, Southampton Street, Strand, London, W.C.2. 11 -

Read this

QUALITY
Produces

EFFICIENCY
TESTED BEFORE DESPATCH

The original BECOL ebonite low loss formers are thoroughly
reliable. They are used in all parts of the world. Look for
the BECOL trade mark. Ask your dealer. If unable to
supply, write direct. SEND NOW, enclosing 6d. (post free)
for up-to-date handbook of tuning coils for DUAL RANGE,
BAND-PASS, and SUPER -HET. circuits. Fully illustrated
with data. A very interesting handbook.

RODS. SHEET. TUBES. PANELS
The BRITISH EBONITE Co., Ltd.,

Hanwell, London, W.7.



VARLET CLASS B COMPONENTS
THE two transformers illustrated below are the new

Class B couplers produced by Messrs. Varley, Ltd.
On the left is the type DP.42 Output Choke, which is
designed to couple any type of Class B valve to prac-
tically any existing type of loud -speaker having a high
resistance. The inductance is 10 henries per half
primary at the maximum current of 33 mA. The
D.C. resistance is only 350 ohms, so that there is no
serious voltage drop, The choke is tapped to, provide
three separate ratios, 1.5 to 1,2 to 1; and 2.5 to 1.
It is a most substantial component weighing very nearly
2lbs., and it gives splendid results. It costs 16s. 6d.,
including royalty.. The smaller component is the
Driver Transformer, and this weighs only. Ooze. It

is designed to
couple the
Cossor or the
Mullard type
of Class B
valve, and
therefore has
two sets of
secondary ter-
minals. The
ratio provided
on one set . is
1 to 1, and on
the other 1.5
to 1. The
primary h a s

Varley Class B transformer and output an inductance
choke of approxi-

mat el y 30
henries, and is designed to carry a current not ex-
ceeding 6 niA. The resistance of each half of the
secondary is 100 ohms on the 1.5 to 1 ratio, and
150 ohms on the 1 to 1 ratio. The price of this
transformer is 15s., inclusive of royalty.

LIMN CLASS B HYPERNIK TRANSFORMER
TO the already extensive range of Lissen trans-

formers, the Class B Driver, illustrated below, has
now been added. This is a splendidly -designed com-
ponent, and has the following electrical characteristics.
The primary inductance is approximately 25 henries,
and is designed to carry a maximum D.C. of 5 mA.
The resistance of the primary is 500 ohms, so that the
voltage drop at maximum current is only 2.5 volts.
The secondary has a total resistance of approximately
400 ohms, giving a ratio of roughly 1 to 1. It is thus

suitable for the Class B
valves which are at pre-
sent on the market, and
no doubt a further model
will become available
when the new types of
Class B valve make their
appearance. For coupling
the loud -speaker to the
Class B valves the Lissen
Centre - Tapped Output
Feed Choke should be
used. This has already
been reported on under
the heading of quiescent
push-pull components, and
the correct load is ob-
tained with this particu-

Lissedfigfiernik Class 8 lar component.
transformer.

RADIOPHONE SCREENED DOWN -LEAD
THE manufacturers of the British Radiophone

condensers are now entering the market with
other components, and one of the first additions to
their range is a screened down -lead which is of most
use in areas where  what h known as " man-made
static " is troublesome. As has already been stated
in our pages, trolley -buses, flashing signs, and other
such apparatus give rise to cracklings and other

..distressing uoises in the loud -speaker, and in many
cases completely prevents distant reception. It has
been found that screening the leading -in wire assists
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greatly in reducing this form of interference,
and the particular lead supplied by Messrs.
The British Radiophone, Ltd., is made up
from three rubber tubes of small diameter
held inside a larger tube. This results in
a solid rubber tube, having three equal -sized
air channels running through its length. At
the centre, the lead-in wire is held between
the three tubes, and it is thus air -spaced.
The exterior of the outer tube 'is covered
with plaited wire, and this is joined at the
end to a substantial wire for earthing pur-
poses. It has been tested in some very severe
cases and found to operate most effectively.
In the PRACTICAL WIRELESS laboratory; a
receiver was connected to the normal aerial
and a large electric motor connected to the
lathe was switched on. The noise from the
speaker prevented the reception of even the
London station, but when the screened lead
was used, and the screening earthed, the
noise from the motor was reduced to such
a value that the programme could comfort-
ably be listened to. In the case of outside
interference the reduction is in most cases
complete, and the strength of distant stations
is not- appreciably affected. The cost of this
lead is 9d. per (foot, and it will be found
invaluable in areas where outside disturb-
ances are severe.

" WHITEHALL ",CABINET
A MOST' attractive cabinet is illustrated on

the( right, and is a product of the Myers-.
Hunt Cabinet Co. Usually, the cabinets
which are obtainable for the home -construc-
tor are built to have a most pleasing ap-
pearance, but the requirements of a cabinet
(from the radio point of view) are too often
overlooked. In this case, however, the cabinet appears
to have been designed with all its requirements in view.
Firstly, the accommodation is ample for the ordinary
home receiver and the loud -speaker. A shelf may
easily be fitted to accommodate the batteries in
the case of a battery -operated receiver. There is
ample room for the 9in. type of speaker, and to enable
this to occupy a good position at the rear without
unduly increasing the size of the cabinet the simple
" stepped " arrangement of the cabinet has been
employed. This also adds to the appearance. The
material from which the cabinet is made is not
ply -wood, but most substantial oak, and in the
cabinet illustrated this is fin. thick. The result
of this, combined with the shape of the cabinet,
is that resonance is avoided, and the reproduc-
tion is particularly pleasing and free from boom.
The finish of the cabinet is very fine, and the
workmanship is of a high order. In solid -figured
oak, this cabinet costs 30e., and in walnut, 40s.
The inside measurements are 161n. wide, ilin. deep,
and 171in. high.

LONG THROAT SWITCHES
WHEN constructing a radio -gramophone it is often

found necessary to mount one of the small
Q.M.B. switches on the cabinet side, or on the motor
board. When the cabinet has been designed on sound
lines, the wood is often round about half an inch in
thickness. Consequently, it is found extremely
difficult to screw on the nut which holds the switch in
place, owing to the shortness of the threaded portion
of the switch. One way of overcoming this difficulty
is to cut away a square piece at the rear of the wood to
allow the switch to become embedded and so permit
at least two turns to project.
This is difficult and makes the
attachment of the connection
wires difficult. For such cases
the Claude Lyons Long Throat
Switch will be found partic-
ularly suitable. It is exactly
the same as the standard
Q.M.B. switch, except that the
threaded portion-or throat-
is nearly an inch long. It
may thus be secured to the
thickest cabinet or panel
with ease and requires only
the drilling of a three -eighths
hole. It is supplied in a 3 -amp.,
250 volt rating, and costs only
is. 9d.

Myers -Hunt "Whitehall de
Luxe Standard " Cabinet.

STAFF

BURNE-JONES SLOW-MOTION DIAL
ANEW Magnum product has come to hand in

the form of a neat slow-motion dial. It can
be used for either panel mounting, may be, secured
to a baseboard, or attached to the frame of a
single or ganged condenser. A steel frame carries
the whole assembly and the scale is mounted on
a robust bush which will accommodate spindles
up to tin. in diameter. A small steel grub screw
serves to lock bush in position. A special splotted
plate is fitted to anchor the fixed vanes of the
condenser, and the drive is- of the smooth, non -
slipping type, having the spindle supported at both
front and rear. A taper bearing obviates undesired
movement. The escutcheon is of distinetive design,
and an oxydized copper finish is provided. The dial
supplied may be obtained calibrated in wavelengths
against the standard Magnum Canned Coils, or with
a plain scale marked 0/100. A lampholder is fitted to
enable rear illumination to be provided. The cost of
the complete assembly is 3s.

NEW FERROCART COILS
MESSRS. COLVEN, LTD. have submitted newR

models of the famous Ferrocart coil. The electrica I
characteristics remain unchanged, but in view of the
awkward handling that might be given to these coils, not
only in transit, but also by curious purchasers of the
coils, it has been found desirable to completely enclose
the coil in a moulding, as may be seen in the illustration
In -this way, no damage can be done to the coil, and.
the matching cannot be upset. The price remains
unchanged, namely, 50s. the set of three complete
on the aluminium base -plate.

The new Ferrocarl coils.
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Recordings from the Programmes
Here are the best recorded versions of

some recently broadcast items. The pieces
have been carefully selected to give at least
one to suit every individual taste.

Very English Music
Every composer's work bears traces of

his nationality, and it would be difficult
to find any music more typical of England
than Eric Coates'. There was a programme
of music a few weeks ago, and amongst the
items was the suite From Meadow to May-
fair. Here is simple music, which never
bores one. There is a fine recording, done
a few months ago. The two records are
played by the London Symphony Orchestra
on H.M.V. C2448-9 at 48. each.

One for the Kiddies
Did you hear Alec Shaw. the Scottish

Bird Man, in a Vaudeville hour re-
cently ? The hours he has spent with
the songsters have given him a most
uncanny power of imitating their song.
You will find all of his " turn," with its
little explanatory remarks, on Columbia
DB936. This record is a very delightful
half-crownsworth.

A Seventeenth Century Gem
One of the loveliest songs you will find

in any language is Plaisir D'Amour. It
was sung by Lucyenne Herval some time
ago. There is a marvellous record of it
made by Yvonne Printemps on H.M.V.
DB1625. It is'sung to a harpsichord accom-
paniment, and its plaintive air haunts one
for days. Its companion song Au Claire
de la Lune is extremely good also. It is a
six -shilling record, but worth every penny.

Tauber and "The Merry Widow"
The famous Vilja (pronounced Villia) was

sung in an afternoon programme recently. It
is one of those songs which always seem
welcome. Tauber has sung it, and splen-
didly, too, on a Parlophone Odeon R.O.
20188 (48.). You can imagine that Tauber
would sing this well !

A Very Tuneful Overture
-That from Mignon. Played very credit-

ably by the Northern Studio Orchestra.
It contains music of the kind which is called
" nice "-" jolly "-pretty." There is an
excellent performance of it by the Orchestre
Symphonique of Paris on Columbia DX355
(48.),

And Still Another
Offenbach's Orpheus in the Underworld.

this is better than Thomas's " Mignon."
A record everybody ought to have is that
of the performance by the Berlin State
Opera Orchestra on H.M.V. D1293. This
is done in the grand manner with tremen-
dous skill and power.

PRACTICAL WIRELESS

A " Best Seller " in Songs
Haydn Wood's Brown Bird Singing has

had a tremendous run. It has been per-
formed in every way imaginable (Reginald
Dixon played it on the organ in a recent
programme, which recalls the very delightful
record H.M.V. B6184 (2s. 6d.), where it is
played as a waltz by Ray Noble and the
Mayfair Orchestra, and it is very appro-
priately backed by Bird Songs at Eventide
in the same style.
A Schubert Song Worth Hearing Again

The song's the thing really, although
Am Meer was played by an orchestra in a
recent broadcast. There is a new Decca
Polydor (No. DE7020, 28. 6d.), on which
the famous German bass, Schlusnus, sings
it. He is quite in the front rank, and should
be heard. The song on the other side, By
the Weser, is very good, too. Both are, of
course, in German.

An Operatic Star in a Popular Number
They are all doing it nowadays. That

oft -played song, Her Name is Mary (and a
very good little song, too), heard in tea-
time music, has been most unaffectedly sung
by that very good tenor, Kull man on
Columbia DB1006 (2s. 6d.). He forgets
that he is an opera star when he sings this
-that's why it's so good.
A Spanish Triumph with Shakespeare

Some weeks ago Should He Upbraid was
sung. It is strange that the most perfect
singing of a song so essentially English
should be by a Spaniard, but nobody can
help but agree after hearing Conchita
Supervia sing it on Parlophone R020186
(4s.). Inflexion and understanding of
Shakespeare's words are perfect, the accent
well-nigh so. This record is of the highest
possible merit, and Bishop's fine old song
has been faithfully dealt with.

Some New Gems from the Classics
One or two delightful recent issuas of

Columbia and Parlophone which hate
just come to hand may be cordially recom-
mended. The first is certain to be enjoyed
by everybody-it belongs to that strangely
named popular classical " school. The
titles are Intermezzo-Cavalleria Rusticana
and the Intermezzo-Pagliacci. They have
been done before, many times, of course,
but here are singularly impressive per-
formances by the Milan Symphony Orches-
tra. You will find these favourites on
Parlophone E11339 (4s.).

Then to Wagner. The British Symphony
Orchestra, under Bruno Walter, have
done, Siegfried's Journey to the Rhine
from the Gotterelammerung on Columbia
LX191 (6s). Again, a very luxurious
rendering of well-known music.

Gounod and Bizet follow-the popular
classic again. I like Charles Kullmann's
singing (in English, mark you) of All Hail,
Thou Dwelling and the Flower Song-
Carmen, on Columbia DX442 (4s.). Both
are sung without any tricks, cleanly and

',Continued on page 314.)
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The smooth operation of most sets is entirely
dependent on the H.F. Chokes incorporated.
The thousands of turns of wire on the
Bulgin H.F.1 Chokes, producing curves as
shown above, make them ideal ,for the

positions shown below.

FIT BULGIN AND FEEL SAFE
Send for 80 page catalogue N." Enclose

2d. postage.

BULGIN
CA, Cob"

A. F. BULGIN & Co. Ltd., ABBEY RD., BARKING'
Showrooms: 9/10/11, Cursitor Street, E.C.4,

Write for illustrated
Catalogue of

Radio -Gramo-
phone Cabinets
of exclusive modern de-
sign, made by craftsmen
in highly figured Oak.
Walnut or Mahogany,
post free.
REMARKABLE VALUES
Cabine!s made to order

a speciality.
Maker, under licence, of the
HOWE BOX BAFFLE.
Recommended by the
B.B.C. Full detail, us
request.

GILBERT
Cabinet Maker
SWINDON. Estimates free. Est.16613.

LOUD SPEAKERS REPAIRED 41.
(Rise Spot a Spec -1.2114h 5/-)

Transformers 4/-, all repairs magnetised tree. Elimin-
ator Repairs quoted for. 24 Hours Service. Discount
for Trade. ClerOnwell 9069.
E. C. MASON, 44, EAST ROAD, LONDON, N.1.
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SET!
JI NO MAINS NEEDED!

owe vca SETTING HANDS KEEPS CORRECT TIME!
V-iliani) satriZi NO WINDING!

Works off small battery lasting 12 months, or can
be plugged into O.B. battery without affecting recep-
tion. Uses practically no current. Fits into hole
3Sin. dia, in any panel up to Sin. thick. Easy to
fix-no screws required. Only
Sin. from front of panel to back
of case. Swiss movement. Hands
set from front. Nickel - plated
bezel. Useful addition to any
set.
RIVERSIDE MPG. Co., Ltd.,
Dept. 21, Crisp Road, COMPLETE WITH BATTERY

Hammersmith, W.S.
Telephone: Riverside 6392. PO TAGE 6 CI

1216



312 PRACTICAL WIRELESS

RADIO By PCB

RAWLINGS
Ifictures on Television
A SPECIAL course of four lectures onr't Television will be given by H. J.

Barton-Chapple, Wh.Sch., B.Sc., A.C.G.I.,
D.I.C., A.M.I.E.E.,at The Polytechnic,
Regent Street, on ednesdays, commencing
May 10th, 1933, from 6.30 to 8 p.m.

The syllabus for the complete course is
as follows :-

May 10th. --Definition. Relationships and
differences between television and photo -
telegraphy. Analogies. Nature's television
system. Importance of visual persistence.
Illustration of principles of television.

May 17th.-Photo-electric cells. Spot
light and flood light principles of working.
Disc and mirror drum transmitters. Dis-
tortion at transmitting end.

May 24th. --Synchronizing. Image
structure. Picture ratios. Transmission
channels. Ultra -short-wave possibilities.

May 31st.-Different types of television
receivers. Consideration of wireless re-
ceivers for television. Image distortion.
General survey of modern practice with
suggestions for future developments.

The course is intended for those who have
attained a reasonable standard in electrical
and high frequency technology.

Automatic Wireless Beacon.
WIRELESS is being used in many novel

ways for the guidance of navigators
both in the air and on the sea, and an
automatic wireless beacon of particular
interest is being installed in the Irish
lightship Comet. The wireless beacon will
have an energy in the aerial of 100 watts
and will be operated in conjunction with
a submarine sound signalling device to
enable navigators to ascertain not only
their position in respect to the lightship,
but also their distance from it. During the
transmission periods the wireless beacon
will transmit a warning dash, followed by a
series of dots at regular intervals. The
submarine sound -signalling device will
transmit a signal, the beginning of which
will be synchronized with the end of the
five seconds warning dash of the wireless.
Wireless waves travel with the speed of
light, and are therefore received practically
without time lag by any receiving station
within the service area of the beacon, while
the sound waves emitted by the submarine
signalling device travel through water at
the rate of 4,800 feet per second. The
signals will be arranged so that the number
of dots received by wireless before the
reception of the submarine signal will be
equal to the number of miles the receiving
ship is from the beacon. The navigator
will thus be enabled to ascertain his
distance from the beacon without computa-
tion. The lightship will have a distinctive
signal which will be emitted before each
transmission. A chain of twenty-three
wireless beacons is in operation around the
coasts of. the British Isles for the safe-
guarding of shipping, and the Marconi
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Company have a contract in hand for two
new beacons for the Chinese authorities to
assist navigation on the important routes
to Shanghai and the Yang-tse-Kiang.

New Use for Radio
TALKING of ships reminds me of a

novel instrument that I inspected in
a large factory devoted to the manufacture
of nautical and other instruments for
recording purposes. This particular instru-
ment is called an echometer, and is being
fitted to vessels in increasing numbers to
obviate the need for " swinging the lead "
in obtaining soundings as to the depth
of water under the ship. Actually the
instrument consists of a radio transmitter
and receiver which sends out signals from
the hull of the vessel and picks up the echo
of these signals after it has travelled to the
bottom of the sea and back. The difference
in time between the sending of the signal
and its subsequent reception is measured,
and as the speed of wifeless waves is known
it is a fairly simple matter to calculate the
distance the bottom of the ship is from the
ocean bed.

What Will the Show Reveal?
THIS year's Radio Exhibition at

Olympia, takes place from August
15th to August 24th. What with set
manufacturers introducing new models in
March, and the makers of accessories giving
us new coils, valves and the " cold '
detector so early in the year, I almost feel
like asking if there can be any more new
things in so short a time. In the way of
components, I must confess that I can only
think of permeability -tuning coils. As
regards complete receivers, I imagine that
we shall find that all the better quality ones
are fitted with automatic -volume control,
some system of automatic tone compensa-
tion and, in the case of battery sets, with
either Class " B " or " Q.P.-P." output.
But we must wait and see.

Parasitic Oscillation
ACURIOUS difficulty one sometimes

meets when trying out a new set is
that caused by what is referred to as
parasitic oscillation. It is due to some part
of the set oscillating at quite a different
wavelength to that which the set is actually
tuned to. Parasitic oscillation generally
makes itself known by the fact that reaction
control is not so effective as one would
expect. When the knob is rotated, signal
strength is not increased as it should be,
and at a certain point a " click " is heard
denoting that oscillation has actually set in.
Despite this, no carrier -wave " howl " is
heard and signal strength is generally poor.
In other instances the effect of parasitic
oscillation is merely to render the receiver
completely " dead ' so that reception is
impossible. ,Oscillation, in the latter case,
can be detected by the usual method of
touching the detector -grid terminal with

a moistened finger ; a loud " double -plop "
is a sure sign of oscillation.

When trouble of the kind referred to is
experienced, it can generally be traced to
long wires in the grid or anode circuits
which are interacting to produce oscillation
at the " wavelength " of one of the wires.
Another frequent cause of parasitic oscil-
lation, especially on long waves, is' the
use of a tapped coil in the tuned -grid
circuit following an S.G. valve ; oscillation
then occurs at the wavelength of that
portion of the coil " above " the tapping.
The most certain cure is to dispense with
the tapping and make connection to the
ends of the coil only. Sometimes it can be
prevented, however, by inserting a 10C
ohm resistance between the detector anode
and the reaction condenser.

One -knob Control
I HAVE often wondered if the old hand at

radio really views with approval the
modern fetish for " one -knob control ,
I know I myself have no great love for it.
even though I am not blind to the very
obvious advantages it possesses for in-
experienced " knob-twiddlers," but I think
the experienced man has a tinge of regret
at the passing of the sets with a large
number of gontrols. Tuning to -day is
so elementary, and with the improvements
in " ganging ' it has become so simple a
matter, that the radio expert of the family
is no longer needed when a distant
programme is required, in fact, even the
baby can use some modern receivers. This
is undoubtedly a very fine thing for the
family, but it is a bit " tough " on the
expert who has to cool his heels until
perhaps television will give him another
opportunity of demonstrating his prowess.
Talking of ganging reminds me that it is as
well not to change the value of your H.T.
tappings too much in a ganged set, or you
may put the tuned circuits seriously out of
step. Variation of H.T. value might cause
a change of input capacity, so that it is
best to decide on the H.T. voltage before
setting the trimmers.
Wavelength and Frequency
SOME of my readers may be confused

between the calibrating of stations
in wavelengths or frequencies, and it has
long been felt that some ruling on the
subject should be made. We still know
most stations by their wavelengths, whereas
officially the separation between them and
other matters is always considered in
kilocycles. It is a simple matter to convert
wavelengths, into kilocycles, for if 300,000
is divided by the length in wavelengths
the result will be the frequency, and
vice versa, dividing 300,000 by the fre-
quency in kilocycles will give the wave-
length. For many years the National
Physical Laboratories have maintained a
standard of frequency based on a tuning -
fork, and a properly designed and operated
tuning -fork can form a standard frequency
unit of reliability of about one part in ten
million. This is quite equal to the results
obtained from the best pendulum clocks,
with the advantage that the tuning -
fork is less susceptible to earth tremors and
disturbances. During a slight earthquake
last year a small change was recorded in
the rate of the pendulum clock kept as a
standard, and the error-about four parts
in ten million-was recorded on the tuning -
fork chronograph which was unaffected
by the shock. 'Either of these results
would seem to be fairly accurate, accurate
enough, at any rate, for all practical
purposes.
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The Editor does not necessarily agree with opinions

expressed by his correspondents.

IA Receiver for Flat -dwellers Wanted '

SIR,-I have been a reader of your
journal from about the ninth week of its
start and find it most helpful and interesting,
but I am disappointed that although you
said earlier that so many of your readers
wanted particulars of a portable or trans-
pQrtable set suitable for amateurs to make
up and at a reasonable price, that you
hoped shortly to cater for them, I have
watched in vain for the details. By the
way, I have never seen explained to be-
ginners why one cannot use any set on a
frame aerial and no earth. The beginner's
courses never make this clear. I agree
with your correspondent of a few weeks
ago who pleaded for quality rather than
quantity. Please do something for we
flat -dwellers. There are thousands of us,
arid whilst there are sets of every descrip-
tion detailed for aerial and earth users,
we only get an article on a portable set
very occasionally.-M. J. RUSSEL (London,
W.).

[Particulars of a Lightweight Portable of
up-to-date design are given elsewhere in this
issue. A frame aerial may, of course, be
used as an ordinary aerial by connecting one
end only to the aerial terminal. Normally,
however, it is used as a " closed loop," and
as such takes the place of the tuning coil.-
En.]
A " Priceless Book "

8111,-A8 an old hand at wireless dating
from pre-war days, I feel I must express my
appreciation and thanks for my copy of
the Constructor's Eycyclopsedia. In the
early days I would gladly have paid 10s.
or more for such a priceless book, but all
my information had to be bought from
experience (oft times very costly). Your
paper is in the unique position that it is the
only journal that is in every way practical
and essentially a wireless journal for the
wireless man. Thanking you and your
staff for at last giving us a real wireless
paper, and wishing it all success.-C. M.
PORE (Forest Gate).
H.T. Batteries for Class " B " Amplification

Sut,-May we draw attention to a point
which we feel has not been given sufficient
consideration in connection with the use of
the new Class " B " valves, viz., the
absolute necessity of providing such valves
with an H.T. Battery of very low internal
resistance capable of giving during its
normal life peak currents of 40 to 50
milliamperes. Although the ordinary type
of H.T. Battery will undoubtedly operate a
Class " B " valve for a time, we are of the
opinion that the full benefit to be derived
from the new method of amplification will
only be secured by the use of the triple
capacity of power type of H.T. battery.

It is possible that objection to this type
of battery may be raised on the score of
bulk and weight, and also the fact that in
existing sets which are modified for Class
" B " amplification the accommodation for

the H.T. Battery may be limited. In
order to meet this objection we are introduc-
ing a 120 volts double capacity battery
which, whilst retaining the normal length
and breadth of the standard battery, is
increased in height to about  3/in. This
battery is our No. 1168 size, measuring
10in. x 6in. x 3/in. high, fitted with plug
socket tappings in 10 -volt steps. The
list price is 17s. 6d. The normal discharge,
rate can be taken as from 12 to 15 milli-
amperes, i.e., the average discharge rate
for a Class " B " amplification set. - A.
Wriamorr, Siemens Electric Lamps and
Supplies Limited.
, ....}111111.14114MIWn.,...11.10......1.10.11=0.1.1

WHAT_ IS SERVICE ?
Every reader of "Practical Wireless"

7 is entitled to FREE Advice
(See Page 315)

A " Practical Wireless " Receiver in India :
Remarkable Results
SIR,-After using the Newnes " Long

Distance Four " (S.G., Det., and 2 L.F.)
for one year in India, I think you will be
interested in the results which I have
obtained with it. The set was used in
Quetta last year for eight months, and

(Continued overleaf.)

CUT THIS OUT EACH WEEK.

DO YOUKNOW?
-THAT the grid bias applied to two valves
in push-pull is- the same as for one similar
valve used alone.
-THAT a fuse bulb may be connected to a
battery to provide a very simple circuit tester.
-THAT a receiver described in any periodical
should not indiscriminately be placed on a
metal chassis or in a metal cabinet.
-THAT for similar reasons, a circuit design
should not be altered without consulting the
designer.
-THAT the presence of an earthed metal
body seriously affects valves as well as coils.
-THAT interaction can take place between
the anodes of two valves if these are of the
non -metallized variety.
-THAT the average mains supply meter does
not record the consumption of power below
about 5 watts........

NOTICE.
The Editor will be pleased to consider articles of a

practical nature suitable for publication in PRACTICAL
WIRELESS. Such articles should be written on one side
of the paper only, and should contain the name and
address of the sender. Whilst the Editor does not hold
himself responsible for manuscripts, every effort will be
made to return them if a stamped addressed envelope
is enclosed. All correspondence intended for the Editor
should be addressed : The Editor, PRACTICAL WIRELESS,
Geo. Emma., Ltd., 8-11, Southampton Street, Strand,
W.C.E.

Owing to the rapid progress in the design of wireless
apparatus and to our efforts to keep our readers in touch
with the latest developments, we give no warranty that
apparatus described in our columns is not the subject of
letters patent,
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No need to worry, no need
to switch off-once fitted
to your aerial a GARD
will give you permanent
protection. Get one
to -day, it's worth
while.

£100
GUARANTEE

with every
GARD
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Radio Dealers.
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GRAHAM FARISH LTD., BROMLEY, KENT

Speo6ec/ by the Experts

SOUNDI- !SALES
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SOUND UNIT
PRACTICAL WIRELESS Test report, April 15
" The results given by the Unit are really
splendid and it will be found a most valuable
addition to the usual Broadcast receiver."
TONE COMPENSATED. FULLY DECOUPLED.
SUITS ALL SPEAKERS. BAKELITE CASE..

Price

35/..
ONLY

(less valve)

CONVERT YOUR SET TO CLASS B
by simply adding this unit

00;,poneitsniasny useascasgeood sS CAUeNuDnip
unit-and specifiedI..S

B

" Practical Wireless?!
Write for fully illustrated Catalogue N/13

SOUND SALES lTD.,
Tremlett Grove Works, Junction Rd., Highgate, N.19
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(Continued from page 313.)
since November has been in use here at
Simla. The results have been excellent on
short, medium and high wavelengths.
Throughout last summer I received Chelms-

 ford, Rome, Paris and. Moscow, also many
other short-wave stations at loud -speaker
strengths. The first two in particular, were
very good.

Since the. Empire Station at Daventry
started in December, I have listened to the
programmes nearly every night. Some
nights it has been so loud that I have had
to use the volume control. In addition
to the Empire service for the Indian Zone, I
have received the programines radiated to
the Australasian, Canadian and South
African Zones. , Recently, during a thunder-
storm, I used the lead-in only (12ft. of
wire from door to set) and a temporary
earth, and received at loud -speaker strength
PHI experimenting on 25 metres. The
medium and high waves are sometimes
spoilt by atmospherics, but otherwise are
received clear and loud. The medium -wave
stations include London National, Hells -
berg, Scottish Regional, Breslau, Paris,
Milhlacker, London Regional, Bombay and
Calcutta. During the winter these stations
were received at loud -speaker strength, but
now, owing to the lighter evenings, they
are much weaker, and are received best
late at night. I have not devoted much
time to high wavelengths, but during the
little time which I have spent, I have
received Moscow, Tashkent, and two or
three other stations unidentified.

Considering the distance of all of these
stations (even Bombay, our local, is about
1,000 miles away) and the reception being
at good loud -speaker strength, it speaks
very highly of such an excellent receiver.

This is another case where the old two -pin
plug-in coils are giving
and the little trouble taken in coil changing
is worth it.-A. E. CLARKE (Simla, India).
From a South African Reader

SIR, -I am a regular reader of PRACTICAL
WIRELESS, and I must offer my apprecia-
tion of its contents. It is indeed a practical
paper, for every wireless listener and
experimenter and I can confidently
recommend it to any one taking up wireless.

Can you publish a set for overseas
conditions, about five valves, with a range
of 10-650 metres without changing coils ?
Long waves are not suitable for South
African conditions as they only bring in
noise and atmospherics. The British
Empire short-wave station for the South
African zone comes in very weak, and
fades out at times. I have received your
Constructor's Encyclopaedia, and I am
very pleased with it. Wishing your paper
every success.-M. LEVENTOSH (Cape Town).
A Beginner's Appreciation

have just received one of the
most remarkable books on wireless ever
published. Of course I refer to " The
Wireless Constructor's Encyclopaedia." To
the man in the street it will prove a rare
treasure store of knowledge.

I cannot praise it highly enough, for
above all it explains in simple language
all that one could wish to know about
the great " mysteries " of wireless, whilst
at the same time it is presented in a manner
acceptable to the expert and amateur alike.
For years I have been " interested " in
wireless and yet have feared to explore
the realms of mystery which I thought
surrounded it, until there appeared on the
market your very excellent weekly,

(Continued in column 3)
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Club Reports should not exceed 200 words In length
and should be received First Post each Mandell
morning for publication in the following week's issue.

BLADE RADIO
Mr. G. T. Peck repeated his recent lecture on "Dual

Speaker Equipment " at the meeting of the above
Society held recently. After describing the set which`
is capable of receiving any one of six stations at will
be gave details of the special remote control switch
which also Incorporates a volume control. The
special selector switch was described and also the
amplifier which includes a control valve to deal with
peak voltages. A demonstration of the radio portion
was followed by a selection of gramophone records,
each of a different type. The reproduction with the
dual speakers proved exceptionally good and although
the output available was 7i watts there was no trace
of distortion. At another meeting of this Society,
held last week, there was a debate on " Should long -
wave broadcasting be scrapped 2" Before the debate
started a vote was taken, which showed an over-
whelming majority against, but the result was not
made known until the close of the meeting. The
first speaker was Mr. G. T. Peck, who raised quite a
number of reasons why it should be scrapped. The
second speaker was Mr. A. Freeman, who spoke for
the retention. A general discussion then took place
and a number of very interesting points were raised.
Just before the end of the meeting another vote was
taken, but with the same result. At the next meeting
there will be a lantern lecture entitled " The acoustic
side of reproduction," by Mr. A. S. Radford. Details
of the Society, which offers exceptional facilities to
those interested in wireless, will be sent on applica-
tion. Hon. Sec., 110, Hillaries Road, Gravelly Hill,
Birmingham.

ANGLO-AMERICAN RADIO AND TELEVISION
SOCIETY
The West London Branch of this Society is now

being organised. Those interested should write to
A. D. Menezes, 9, Warrington Crescent, W.9 for
particulars.
HACKNEY RADIO AND PHYSICAL SOCIETY

At a meeting of the above club held on April 24th
we had the pleasure of according Mr. A. Deutsch a
warm welcome when he gave a very interesting lecture
on the Variable -Mu Valve and Automatic Volume
Control. After explaining the construction of the
Variable -Mu valve, and the manner in which many
problems associated with its construction have been
overcome, Mr. Deutsch dealt at length with its charac-
teristics and advantages. Having dealt fully with
this type of valve the lecturer spoke at length on
Automatic Volume Control, and explained many
methods of accomplishing this. An interesting pro-
gramme has been arranged for the coming weeks, and
local readers of PRACTICAL WIRRLESR are invited to
write for particulars.-Hon. Sec., A. F. Rogerson,
19, Sewdley Street, Clapton, E.5.

INTERNATIONAL SHORT-WAVE CLUB
The London Chapter of the International Short -

Wave Club held a very successful meeting at the
R.A.C.S. Hall, Wandsworth Road, S.W.8, on Friday
April 28th, at which Mr. It. H. Woodhall, A.M.I.E.E.,
gave a lecture on Rotary Transformers for radio
purposes. His lecture was illustrated by lantern
slides. Various rotary transformers were exhibited,
including a hand driven generator which can Supply
H.T. and L.T. to a radio transmitter in case of emer-
gency. A special colonial supersonic receiver was also
demonstrated. This was supplied by current with an
M.L. Converter. At our next meeting on May 19th
we are to have a lecture by L. H. Fitz Gibbons,
A.M.I.R.E., on Short -Wave Converters.-A. E. Bear,
European Representative, 10, St. ,Mary's Place,
Rotherhithe, London, S.E.16.

tt THE MOTOR -CYCLISTS' REFERENCE i
i YEAR BOOK, 1932-1933. i

t

!
I

i
The Motor -Cyclists' EncycloPedia-

t

iEdieed by F. 3. CAMM (Editor of "Practical 
Wireless "). f

! The Only Year Book relating to Motor -Cycles
i (Fourth Year of Issue). i
1 Complete and comprehensive information 4

1 relating to Machines, details, facts, and figures 4

ti regarding records, legal matters, overhauling. f

I Classified Buyers' Guide, etc., etc. :
f 128 pages, 1/- net or 1/2 by post from
I

iI George Newnes, Ltd., 8-11, Southampton Street,
1 Strand, London, W.C.2. I
L........................ ..... ......................... . ..-........!
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(Continued from first column.)
PRACTICAL WIRELESS. I enjoy the hours
I spend reading through its many pages
as much as I enjoy reading a thriller,
because it is presented in such an interesting
and instructive manner. Do please " carry
on " with the good work.

I have read PRACTICAL WIRELESS each
week since first it appeared, and in that
short time I have learnt more about my
set, how and why it works than I ever
did plodding a lonely furrow for many
years before. I shall continue to read
your journal and trust you and your staff
will accept my- sincere appreciation.-
R. A. KEMP (Muswell Hill, London, N.).

IMPRESSIONS ON THE WAX
(Continued from page 311.)

unaffectedly. His voice is first-rate, and
this record will find many places in the
average listener's collection.

Lastly, one for the elect. The Andante
Cantabile movement from Schubert's Death
and the Maiden has been done by the ',eller
String Quartet on Columbia LX201 (6s.).
There is a wealth of beauty in this piece.
Chamber Music at its best here ; if your
tastes run that way, hear it. If you think
your tastes ought to, hear it just the same.
Handel is so Jolly

Did you hear Handel's Origin of Design
broadcast for the first time some weeks ago?
The Ballet music from it has been recorded
for Columbia by the London Philharmonic
Orchestra, conducted by Sir Thomas
Beecham. It has a bubbling, infectious
gaiety plus Handel's emphatic straight-
forwardness. There is only one fault with
this recording-the whole work should
have been done. When it is done, there's
an interesting story to tell. Meanwhile,
hear record LX224.
The Light (and Not So Light) Fantastic

Here is a new band worth watching-.
John Jackson's. You will find two excel-
lently played fox-trots on H.M.V. B6322 ;
the titles are I'm Playing with Fire and
Sittin' in the Dark. Another first-rate pair
is on H.M.V. B6300. These are My
Darling by Don Bestor's Orchestra, a fine
band with a dreadful vocalist, and One
Little Word Led to Another by Isham
Jones's Orchestra. Two good fox-trots,
these. The play He Wanted Adventure
gives two good numbers by Ray Noble's
Orchestra. These are My Heart's to Let and
When You've Fallen in Love. On H.M.V.
B6323.

A singularly restrained, but interesting,
couple of slow .fox-trots are on Brunswick
1447. Guy Lombardo's Royal Canadians
play I Called to Say Good Night and Street
of Dreams.

Rumbas have a vogue just now. There
is a good one on Decca F3454 called Serenata
Cubana, backed by a beguine La Belle
Creole. These are quite the genuine article.
There is a tremendous lot for money on
one of the new 4 -in -1 records (No. 31),
Puss ! Puss ! Puss ! and a song Night
After Night, besides two others as well.
There is too much vocal, really. A Sterno
(No. 1134), Standing on the Corner and
One Little Kiss From You, is quite good.
Oscar Rabin's Romany Band play them,
but I don't think they are much more
gipsy than their blouses, or whatever they
wear. Their style is anything but !

TO HAVE BECOME FIRST INDIA
CATES SERVICE IN ITS REAL
SENSE! TO HAVE BEEN FIRST

! MERELY PROVES ANTIQUITY. !
1!11.040414M41.4111H11/.0.010041011.1Mill.1.1.MIN
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SPECIAL NOTE
We wish to draw the reader's attention to the
ffoarct that stolluet?ouneroiefs pSreorrAecemsis ionrteiggcluogys

arising from the construction of receivers
described in our pages, from articles appearing

a in our pages, or on general wireless matters.
I We regret that we cannot, for obvious reasons- I

(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 i
commercial receivers.

I (4) Answer queries over the telephone.
Please note also, that all sketches and drawings I
which are sent to us, should bear the name

ii and address of the sender.
111.0.0411NAMD..//11.11.041.11111P4

SCREENING THE AERIAL
" I am most unfortunate in my wireless hobby, and

the reason is easily explained. I am living in the same
road as is used for the trolley -buses, and over a shop.
There are two electric neon signs on the shop, and next
door is a cinema. This has a flashing sign on the roof
(not more than 20ft. from my aerial), and the motor
and other electrical apparatus in the cinema kick up
a most awful din during the evening. I did not know
this until I bought a six -valve set. Now I can't use
it, but can you tell me how I can do something to get a
little clear music sometimes? I believe you will be
able to help me, as I see from your letters page that you
have helped others in their ditficulties."-(W. F., Not-
tingham).

Yon are certainly unfortunate in your position,
W. F., but there is hope for you yet. As you have got
a commercial receiver we do not recommend you to
tamper with that, but your aerial and earth may be
'arranged so as to reduce to a minimum the inter-
ference which you experience. First of all, experiment
with the following different types of earth. (1) A
coil of wire, say about 50ft., loosely bunched up, and
left on the floor under the table on which your set
stands. (2) A sheet of copper gauze, or perforated
zinc, about 2ft. square, arranged in the same way.
'(3) An 8 mfd. fixed condenser joined to the earth ter-
minal. One of these will certainly be found as good as
an outside earth with your particular set. For the
aerial, the smallest indoor wire will be sufficient, but
if you must use an outside wire, obtain a length of the
special new type of screened lead-in which is advertised
in our pages, and connect the screening of this to earth.
It will be found to create a vast improvement, and the
combination of this and one of the above earths should
enable you to receive many stations clear of the inter-
ference. Of course, your range will be somewhat
reduced, but this you must be content with If you are
to reduce the noises with which you are troubled.

SPARKS FROM THE FURY
" I have built the Fury Four, and have used a metal

foil on top of the baseboard in order to ensure stability
and to facilitate the earth return leads. When i

switched on I had forgotten to plug in the H.T. negative
plug, and so I switched off, and when I put the plug
against the socket of the battery I got a flash. I

waited a moment and attempted to put in the plug
again, but got a spark every time. What does this
show ? I expect something is wrong, but I do not
know where to look."-(U. G. F., Brixton).

Obviously you are short-circuiting the high-tension
battery in some way, and although there are many
places where you could do this owing to a utistake.in
the wiring, we think you will find that the fault has
arisen through your using the metal foil on the base-
board. The H.T. positive lead is taken to a soldering
tag, which is screwed to the underside of the baseboard,
and you have probably used a rather longer screw
than you should have done, and the point of this has
protruded sufficiently to touch the metal foil. A
moment's thought will show that the two terminals'
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LET OUR TECHNICAL STAFF SOLVE
YOUR PROBLEMS

UERIES and
If a postal reply is
desired, a stamped ad -

be enclosed. Every
query and drawing . by Our kchnical Staff

,

'dressed envelope must

which is sent must bear
the name and address of the sender. Send
year queries to the Editor, PRACTICAL
WIRELESS, Geo. Newnes, Ltd., 8-11,
Southampton St., Strand, London, W.C.2.

of the H.T. battery are thus connected, as the foil
is joined to H.T. negative. Remove this screw
before you look elsewhere for the trouble.

: The coupon on this
page must be attached

to every query.

NQUIRIES

FUSE FOR BATTERY SET
" I have finished the construction of a three -valve

set, and before putting it to use would like to fit a
safety fuse. Where should this go, and what value
do you have to have to make sure that the valves will
not be damaged owing to a short on the H.T. side ? "
-(8. H., Enfield).

The choice of a fuse is carried out in the following
way. Firstly, you must total the filament consumption
of all your valves, Thus, if you are using two .1 and
one .25 valve, the total current is .45 amps. Therefore,

DATA SHEET. No. 34.
Cut this out each week and paste it in a

Notebook.

OPTIMUM LOAD VALUE FOR
PENTODE VALVES.

Type No. Optimum Load.
220.11PT
220.PT 7,500

COSSOR PT.41
PT.41.B. ,,

ohms

8,000
MP/PEN. 10,000 >,

I t
4 r PT.225 18,700

PT.240 12.500LISSEN 4 PT.425 11,000
LAC/PT 8,000

.

PT.2'' 17,000
i M.kR.Cd

PT.4
ONI PT.425 1 9.000

7,500
OSRAM MPT.4 8,000

l DPT 8,000

MAZDA

MULLARD

PEN.220
PEN.220.A.
AC/PEN.
DC/PEN.
DC.2/PEN

.[PM.22

PEN.4.V.

PM.22A
PM.24A

17,000
7,000,
8,500

10,000
10,000

8,000
15,000
10,000
8,000

SIX SIXTY SS.220.PEN. 12,000 11    Ito . O
the fuse should be chosen which will blow at some
value lower than this (.45 amps, is 450 milliamps).
Obviously, it -would be possible to use a 20 milliamp
fuse, but you must remember that there may be reser-
voir condensers in the circuit and the charging current
required may rise to such a value that the fuse will
be blown unnecessarily. Therefore, use the highest
value which is obtainable, and which is just lower
than the rating of the total filament current.

DAMAGED MOVING -COIL
" My loud -speaker is of the moving -coil type, and I

have been fitting a new bolt to the top of the chassis
to make it firmer on my baffle -board. I find, however,
that it gives a nasty grating noise now, and I have
done nothing to the electrical side of it at all. I did
not even handle it, but left it attached to the front
of the cabinet while I drilled the new hole. I did
not use undue pressure, and cannot see how I can have
damaged it. Can you offer any suggestion, before I

dismantle it ? "-(P. R. M., Teddington).
The reason is not far to seek. The speech coil of

your type of speaker moves in a very small annular
gap cut in the face of a powerful magnet. You have
drilled a hole In a metal carrier, and have no doubt
overlooked the fact that the falling metal dust would
be attracted to the powerful magnet. No doubt,

some of the metal filings have entered the gap and
are causing the grating by rubbing against the speech
coil as it vibrates in the gap. You will damage the
speech -coil by leaving it as it is, and you must there-
fore completely dismantle it and clean away all metal
dust and other matter which you will no doubt find
in the gap. Afterwards, cover the speaker with a tine
cloth bag to avoid a repetition of the trouble.

OUTPUT TRANSFORMER DATA
" I want to wind an output transformer for my

receiver, which employs in the last stage a Marconi
PX4 valve, and my loud -speaker is home-made, with
a speech -Coil of just under 10 ohms resistance. Can
you tell me the windings and core size for the trans-
former, and give me any other details for it? "-
(A. W. M., Surbiton).

The optimum load for the PX4 is approximately
3,000 ohms, and therefore, your transformer must
have a ratio of 20 to 1. The anode current of the
PX4 is just under 50 mA, so that the primary would'
have to consist of at least 34 gauge wire. Suitable
stampings would be No. 30, of which 100 would be
required, and the primary should consist of 3,000 turns
of the 34 gauge wire, and the secondary would obvously
consist of 3,000 divided by 20, or 150 turns. For this,'
a heavier gauge wire may be used, and No. 22, 24, or
26 may be used at your discretion. Terminal strips
and fixing feet may be fitted according to your own
ideas.

ELECTROLYTIC CONDENSER
" i have just bought an 8 mfd. electrolytic condenser,

but when I tested it with a flash -lamp bulb it passed
a light. Is this a sign that the condenser is faulty ?
I understood that a condenser should not pass a D.C.,
and I took the condenser back to the shop and got it
changed, but the same thing happens with the new
condenser. Where am I wrong in my test? "---
(A. K., Ealing). .

An electrolytic condenser is not a condenser until
it is polarized by a fairly high current. The two
electrodes of this type of condenser are separated by,
a fluid or paste, and they conduct current in their,
normal condition. When this current rises to a certain'
value a film forms over one plate, and they no longer,
conduct but act as a very efficient condenser. Your
test with a 4 -volt battery and lamp resulted in such ar
small current being passed that the film did not form:
and therefore, you were not really testing the con=
denser. If you connect it as it is intended to be'
connected, in an eliminator circuit, for instance, you
will find that it is a very efficient condenser indeed'

GRADED VOLUME CONTROL ,

" I have recently bought a volume control for use
across my pick-up, and on examining it, I find that it
is supposed to be graded.' Does this mean that it
is different from the ordinary potentiometer, or that it
is classified according to its value ? Are the connec-
tions the same as in the ordinary case ? "-(P. C.,
Birmingham). :

A graded volume control Is simply a potentiometer
with the resistance element arranged with a larger
area at one end than the other. Usually, these are
wire wound, with the wire wrapped round a flat, but
wedge-shaped former, and consequently, the movement
of the contact arm on one end of the element results
in a greater variation from one turn to the next than
at the other end of the element. The potentiometer,
should be connected in the ordinary way, that is to,
say, the arm is joined to the grid and the two ends
are joined across the pick-up, but to obtain the advan
tages of ;the grading the larger end of the resistaAce
should be remote from the grid -bias connection. -

.....f 6.1:C

FREE ADVICE BUREAU i'

COUPONti
; This coupon is available until May 20th, 1933, i

and must be attached its all letters con-
taining queries.
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ATALOGUES
RECEIVED

To save readers trouble, we undertake to send on
catalogues of any of our advertisers. Merely state, on
a postcard, the names of the firms from whom you
require catalogues, and address it to " Catalogue,"
PRACTICAL WIRELESS, Geo. NeWrie8, Ltd., 8/11,
Southampton St., Strand, London, W.C.2. Where
advertisers make a charge, or require postage, this
should be enclosed with applications for catalogues. No
other correspondence whatsoever should be enclosed.

"RAWSWOOD " MAINS TRANSFORMERS
AA USEFUL range of high-class power transformers

and output filter "chokes is given in the latest
folder issued by Rawswood Electrical Co., Preston
New R08,11, Blackpool. The instruments listed include
standard and special voltage. types, L.F. transformers
and a power pack for use with A.C. Mains. Only
the finest materials are used in the manufacture of the
transformers, which are designed to function satis-
factorily even under very difficult conditions. Core
sizes are ample for the particular wattage output and
periodicity for which tliCy are designed.' A copy
of, the folder can be had on application to the above
address.

C.A.V. BATTERIES
IN a handy folder we have just received from

C. A. Vandervell, Ltd., details are given of this
firm's Non -Spillable " Jelly -Acid " Batteries, together
with a range of H.T. batteries suitable for portable
and transportable receivers. The non -spillable type,
which can be fitted into a set in any position, is very
clean and compact and requires no more attention
than ordinary batteries. They are re -charged in
exactly the same manner as the free acid type.
Included in the folder is a useful chart of all the
popular receivers showing the most suitable C.A.V.
batteries to use with them. A copy of the folder
will be forwarded to any reader on application to
C. A. Vandervell, Ltd., Well Street, Birmingham.

NEW CLIX COMPONENTS
AMONGST the new components recently introduced

by Lectrolinx, Ltd., is a seven -pin chassis mount-
ing valve holder (floating type) with terminals. Each
socket automatically aligns itself to any variation
in the centres or angle of incoming valve pins, at the
same time giving maximum surface contact between
sockets and pins. Other new small components
made by this firm are non -corrosive spade terminals,
and chassis mounting strips with terminals. Further
particulars and prices are given in a leaflet entitled

Further Aids to Constructors," a copy of which can
be obtained from Lectrolinx, Ltd., 79e, Rochester
Row, Westminster, S.W.1.
"WEGO " CONDENSERS.

APARTICULARLY useful range of condensers
of various types is given in a booklet we have

just received from Wego Condenser Co., Ltd. Various
types have been altered and the test voltage for type
BLU has been increased to 750 v. D.C. rated for
350 v. D.C. working, and type CV, previously rated
for 1,000 v. test and 400 v. working has been increased
to 1,500 v. test and 450 v. D.C. working. This type
is suitable for use with indirectly -heated valves and
will withstand the heavy voltages when switching on.
The working voltage of type H.R. tested on 2,000 v.
D.C. has been increased to 800 v. All other types
remain as before. In order to facilitate quick
deliveries of these condensers, the Wego Co. announce
that from May 1st stocks of all standard types will
be held at 81, Spencer Street, London, E.C.1. Mr. F.
W. Lechner is in charge of the department, the
telephone number of which is Clerkenwell 7058.
A copy of the booklet can be obtained from the firm
at Bideford Avenue, Perivale, Middlesex.
HELLESEN CONDENSERS
THE firm of H,ellesens, Ltd. is noted principally

for batteries, but a most comprehensive range
of condensers is also manufactured by this firm. The
latest catalogue issued shows- the complete range, and
gives, in addition to the various types and values,
complete physical dimensions of each type. The

ranges _include Wet Electrolytic, Dry Electrolytic,
Moulded Mica, and in each type there are large and
small units. Ten pages are devoted to the principles
underlying the design of electrolytic condensers, and a
description of the method of construction, operating
characteristics, and other interesting information is
included. The address is Hellesen Works, Morden
Road, South Wimbledon, S.W.19.

Replies to Broadcast Queries
Unwixs (Scarborough) : DIQ, Koenigswusterhausen

(Germany), relaying programme to U.S.A. (29.16 m.).
WHISKERS (Blackpool) : G5ML, F. W. Miles " Tudor
Lodge," Gibbet Hill, Kenilworth, Warwickshire ;
G6LP, Cannot trace, write to Radio Society of Great
Britain, 53, Victoria Street, S.W.1 ; G6VK, A. E.
Brookes, 19, Alexandra Road, Uplands, Bedminster,
Bristol (Glos.) ; G6PY, C. W. Parry, 13, Huddersfield
Road, Barnsley, Yorks ; G5UI, J. E. Perkis, 67,
Arthur. Street, Ryde, Isle of Wight ; G8IH, J. C. G.
Kealy, 5, St. John's, Bedford Road, Kempston, Bed-
ford ; 06US, N. E. Read, 32, Earl's Court Road,
Kensington, London, W.8. SEAR (Belfast) : CUS,
Beam Station, Lisbon, Portugal ; FRO, St. Assise,
near Paris'_ (France) ; ILX, regret, cannot trace-,
PDI, cannot trace this call, but undoubtedly commercial
transmitter at Kootwijk (Netherlands) ; DEZ, call sign
apparently mutilated but no doubt a commercial
transmitter at Zeesen, Germany. DX ENTHUSIAST
(Luton) : SUIEC, Lieut. E. S. Cole, Baking House,
Abbassia, Cairo (Egypt) ; SCULL, I. E. Hill, Royal
Air Force, QSL to BM/2HXG, London, W.C.1 ;
G2QX, A. E. Groom, 13, William Street, Luton,
Bedfordshire ; G6PY, L. W. Parry, 13, Huddersfield
Road, Barnsley, Yorks.

A Home -constructed Microphone
(Continued from page 296.)

holes, take the front piece off again and
glue the diaphragm on the back of it, as
in Fig. 3. Various types of diaphragm
may be used, those suggested being oiled
silk, thin rubber, thin mica (which is fairly
expensive) or even paper. The best yet
tried has been oiled silk stretched across the
front and glued. Keep the diaphragm
under a weight till it is fixed, and the
microphone is then ready for filling with
granules. These are the fine grade supplied
for the purpose by Messrs. Le Carbone,
Coventry House, South Place, London,
E.C.2, at 5s. per ounce. Half an ounce is
sufficient for two microphones. Fill the
depression level with the top and place
the top on, sandwiching the diaphragm
between the two pieces of wood. Screw
the whole down tightly so that no granules
can leak out. These granules have a
habit of getting through the smallest
chinks.

Using the Microphone
The microphone is now ready for use.

It must be used with an amplifier of at
least three stages if loud -speaker results
are required. The microphone must not
be used with the usual microphone trans-
former as it has a high resistance ; the
best way to couple it is by the resistance or
choke method, as indicated in Fig. 5. The
voltage required across the microphone
itself is about 30 for best results, but this
must be found by experiment. Many uses
can be found for an instrument of this
type.
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Charge ° til 411111,

CCUM
ULATOR

4d. to 1/- per
Why Pay

w e e k for accumulator
charging P The' WATBRO ' CHARGER

does this simply and efficiently at home for less
than Id. per week,' A.C. Models (200.250 v.)with Westinghouse Metal Rectifier (aa Illusd.).

Charging Rates A.C. Models.
I amp. 2-6v. aces. 22/6 D.C. Series Models 100-
1 amp. 2-6v. aces. 25/6 250 v. charging rate1 amp. 2-12v. aces. 29/6 .05 to 5 amps., 10/.,
Full instructions and
guarantee with each
charger, Cash with
order or C.O.D.

Trade Supplied.

Watkins Bros. & Co.
(Dept. P.W.)

71, HIGH HOLBORN
LONDON, W.C.1.

CLASS "B"
Materials for home constructors. DRIVER TRANS-
FORMER PARTS (ready-made bobbin, wire, stampings.
strips, etc.) Complete 5/6, post 9d. OUTPUT CHOKE
PARTS (as above), complete 6/6, post 9d. Clampsdrilled, bent and finished, 1/- per set extra. All partssupplied separately . A.C. BATTERY CHARGER, com-
plete parts, 7/6, post free. Bell Transformer, 4/6,
post 6d. Tantalum, 1/3. Tantalum cut any size pro rata,

PROST RADIO CO..21, Red Lion Street, Clerkenwell,

;SP
NEW BELLING -LEE
CLIP -ON Unit Pick-up

CLIPS ON AND OFF IN AN INSTANT

With self-
contained
Volume
Control

35/-

ELECTRIC RE-
PRODUCTION
from your
PORTABLE
gramophone
without loss
of portability.

Write for
Booklet.

BELLING -LEE
FOR EVERY RADIO CONNECTION

Cambridge Arterial Road, Enfield, ./Middlesex.

TRANSFORMER AND
CHOKE STAMPINGS,
INSTRUMENT AND
RESISTING WIRES.

Lists Free.
LUMEN ELECTRIC COMPANY,
9. SCARISBIUCK AVE., LITHERLAND, LIVERPOOL 21.

FAMOS 2 magnet bal, arm, speaker units, large
4 pole type. List price, 21/-, to clear 6/.
AMPLION cone speaker unit in Walnut domed -
top cabinet, 7/6 complete.
R.I. mains transformers. Prim. (Input),
200/220/240 v. A.C. 40/100 cycles. See. (output),
300v. -0-300v., 60 m/a., 2v. -0-2v., 4 amps.,
2v. -0.2v., 1 amp., each 10/-.
ERICSSON 2-1 (suit 3-1) L.P. Transformers.
Listed 17/6; each, 3/3.
AMPLION speaker units. Over 75 per cent.
reduet. Each, 2/3.
All new and guaranteed and sent carriage free U.K.-PIONEER RADIO MNFTG. CO., LTD.,

COPTIC STREET, W.C.1, Museum 9607,

PATENTS & TRADE MARKS
WING'S PATENT AGENCY, LTD., 146b, Qn, Victoria

Street, E.0.4, offer " Advice Handbook " and
Consultations tree. 47 years' references. Write, call,
or 'phone (Central 0682). Director, B. T. King,
C.I,11.E., Reg. Patent Agent, G.B., U.S.A., and Canada.



May 13th, 1933 PRACTICAL WIRELESS iii

A SPLENDID INVESTMENT FOR
ALL INTERESTED IN CAR

MAINTENANCE AND REPAIR
In a convenient compass will be found all the

practical points and special repair methods
applicable to the leading makes of cars.

General methods of overhauling a car from
end to end are given. Detailed notes on
decarbonising, valve grinding, electrical trouble
tracing.

How to deal with engine stoppages and erratic
running.

The maintenance of brakes, steering gear,
electrical equipment and bodywork.

Under each of these headings special notes are
given dealing with the particular car in which you
are interested.

This up-to-date work will save you time and
money.

To be completed

DE
Obtainable from all Newsagents and
Bookstalls, or post free, is. 2d. each,
from George Newnes, Ltd., 8-i r, South-
amton St.. Strand, London, IV .C.2.

TO ALL GARAGE OWNERS,
WORKERS AND MECHANICS

ARE YOU INTERESTED

IN CARS ?

FREE CHARTS
IN PART 1.

ENGINE TIMING

IN PART 2.

DAIMLER FLUID FLYWHEEL

IN PART 4.

SELF -CHANGING GEAR
BOX

WONDERFUL ILLUSTRATIONS
Contains hundreds of action photo-

graphs, showing the best methods of
carrying out adjustments and repairs
on all current popular models.

VALUABLE TABLES
Tables showing Petrol Consumption,
Oil Pressures, Tyre Pressures, Braking
and Acceleration values form an
interesting and valuable feature.

in about 24 Weekly Parts

ROI
RE pm IR

If so, there can be no question that
you will find this new work worth many
times its cost. It will show you how to
keep your car keyed up to give the
best performance. Your engine,
brakes, clutch, gearbox, all require
minor adjustments from time to time.
" MODERN MOTOR REPAIR " shows
the approved methods of making
these adjustments.

If you wish to overhaul your car
thoroughly, or to examine a second-
hand car before purchase, you will
find articles in this work which will
save you pounds. You will also learn
how to obtain the highest possible
mileage per gallon without sacrificing
the over-all performance.

Recent innovations in the motoring
world, such as the Daimler Fluid Fly-
wheel, the Startix Automatic Starting
Equipment, Self -Changing Gearboxes,
are explained and illustrated in a
wonderfully clear and practical manner.

SPECIAL FEATURES IN FIRST
FOUR PARTS-NOW ON SALE

PART I.
FREE ENGINE TIMING CHART, con-

taining Valve and Ignition Timing
Details for over 100 Engines.

OVERHAULING A CAR.
TUNING AN M.G. MIDGET.
CAR WIRING DIAGRAMS SIMPLY

EXPLAINED.
TRACING ELECTRICAL FAULTS.

PART 2.
FREE EXPLANATORY CHART
THE DAIMLER FLUID FLYWHEEL.
THE ROVER FREE WHEEL.
TUNING MORRIS ENGINES.
CHECKING UP A CAR AFTER ACCI-

DENTAL DAMAGE.
CAUSES OF DIFFICULT STARTING.

PART 3.
BRAKE FAULTS AND REPAIRS.
TUNING A TRIUMPH.
COIL IGNITION FAULTS AND

REMEDIES.
WING AND PANEL REPAIRS.

PART 4.
FREE EXPLANATORY CHART

SELF -CHANGING GEAR BOX,
CLUTCH FAULTS AND REMEDIES.
TUNING THE AUSTIN 12 C.
REPAINTING WINGS.
DECARBONISING AND VALVE

GRINDING.
You will find in the work hints on

tuning for speed, and for all-round
performance which will be invaluable
to you, as they are written by men
who know the particular cars from
A to Z.

Here is an opportunity of improving
your acquaintance with the subject.
MODERN MOTOR REPAIR will tell you
when it is essential to call in the ser-
vices of an expert, and so will save
you time and money by advising you
as to what repairs are and are not
practicable in the home garage.
ASK YOUR NEWSAGENT TO
DELIVER THE PARTS REGULAREY

EVERY FRIDAY
Geo. Newnes, Ltd.
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EW BLUE SPOT
Wet Models\

A thoroughly re-
liable Speaker en-
suring first - class

performance.

A particularlypraiseworthy
Speaker with special
magnet fitted with
dust - proof side
plates and all latest
refinements in de,
sign.

The world's finest
Moving Cdeoil

ned
. Ex.

\1441I%#, powerful and per -

elusively designed
magnet ensuring

manent energy with
special moulded dust proof plates and the very
latest refinements in design. A really de

Speaker. ..,_

Designed for the

wonderful new
MOVING COIL

SPEAKERS

This is MODEL 22PM
1

in Oak
5 Pa4(wit, z9PM Speaker)

THE introduction of this new range of Blue Spot
cabinet speakers marks a new departure in cabinet
design. Here you have beauty going hand in hand

with efficiency in the highest degree. Lovely woods,
superb craftsmanship, artistic design. A new and distinc-
tive note in the speaker grille. An unobtrusive quality,
delightful to the eye.
You are sure of perfect reproduction with a Blue Spot
Cabinet Speaker. The cabinets are specially designed
from an acoustic point of view. The speaker movements
are mounted to baffles and not directly to the cabinets,
the baffles then being specially fitted to the cabinets. No
better performance or value is possible. Write for Catalogue
No. P.R. 14.S.

OTHER MODELS

62PMin walnut
or mahogany 67/6 32PM in walnut 87/6

with 45PM speaker) (with 99PM speaker)

SPECIAL FEATURES of Moving Coil Speakers
Scientifically designed and well made Output Transformers with each Chassis.  Flogs
and sockets, in -lieu of solder tags, for easy valve matching.  Suitable for Power, Super
Power, Pentode and Class 13 Output (29 P.M. on request).  Special Q.P.P. Pentcde
models 2/6 each extra. at New process Cones and Speech Coils-no trouble from moisture.
warping or fouling in thegap.  Cadmium plated pole pieces, copper plated chassis with
felt surrounds.* Every model stands5firmly on its own base.  Cabinet models Las t.
special acoustic features, the Chassis being mounted to
independent baffle which is specially fitted to cabinet.
Unrivalled finish, construction and performance.

- - -

1131111111,111 LIME JIVE CIDMIPANY lit)
BLUE SPOT HOUSE  94/96 ROSOMAN STREET  ROSEBERY AVENUE  LONDON E C
Telephone: Clerkenwell 3570. Telegrams: " Bluospot, Isling, London."
Distributors for Northern England, Scotland and Wales : H. C. RAWSON (Sheffield and London),
Ltd., too London Road, Sheffield; 22 St. Mary's Parsonage. Manchester; 177 Westgate Road,

Newcastle-upon-Tyne; 37, 38, 39 Clyde Place, Glasgow.

'c P. W. Cft Stamp No. 33
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Printed by NEWNES et PEARSON PRINTING CO., LTD., Exmoor Street, Ladbroke Grove, W.10, and published by GEORGE
NEWNES, LTD., 8-11, Southampton Street, Strand, W.C.2. Sole Agents for Australia and New Zealand : GORDON & GOTCH
LTD. South Africa : CENTRAL NEWS AGENCY, LTD." Practical Wirelese can Le sent to any part of the world, post free, for
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D.C. MAINS PROBLEMS

RECENT RADIO DEVELOPMENTO

THE RADIOPAX CLASS B
FOUR

OPERATING THE FEATHER-
WEIGHT PORTABLE FOUR,

Etc., Etc.

Learn More About Your WirelessL ionr tip'irsofc'tot!"praslela"uiLT'l-
aelinoNyledged to be one of the most brilliant exponentF, of Modern

Radio both in theo:Tyr- and practice, and this "Outline" is filled with knowledge. It should be on every enthusiast's bookshelf.

THE OUTLINE OF WIRELESS STRANGER
05 ainable at all Booksellers, or post fr..e 9'- from George Newnes 816

Ltd. 8-11, Southampton Strard, London. W.C.2 ADV c.
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A
HERE ARE THE VARLEY
COMPONENTS SPECIFIED
FOR THE RADIO PAX B4
The Input Transformer, DP 40.
(1) gives good amplification of low

notes because of its high primary

inductance.

prevents grid current distortion
by employing a low resistance
secondary.

3) permits accurate matching of
the Class B and "Driver" valves
by means of alternative ratios.

The Output Choke, DP 42, gives a
choice of three ratios making thD

matching of the Class B valve and
loud -speaker an easy matter.
Write for free illustrated literature.

DP 40. CLASS B

INPUT TRANSFORMER
Ratios, 1.5:1 and 1:1. Primary
inductance 28 Henries with
2 m a D.C. Maximum
primary current 6 m a.
Secondary resistance 100
ohms on the 1.5 to 1 ratio
and145 ohmson the n-
11 ratio. Price -

DP 42. CLASS B

OUTPUT CHOKE
Ratios, 25.1, 2:1, and
1.5:1. Inductance, 10

Henries per half primary
with 33 m'a D.C. D.C.

Resistance 350
ohms. Price 6/6

All prices include
Royalty.

(Proprietors= Oliver Pell Control. Lrd

May 20th, 1933

J 13.
fangs are very suitable for all

FCTIOCalt
circuits gbecause of their extreme

close matching
and mechanical

riidity..

A RIGID CHASSIS
THAT IS ALL ONE PIECE
Matched to within !, of 1 per cent. -;- half a 171 M id

 so strong that there can neve; be the slig'atest
distortion in use. NUGANG TYPE -A" is similar
to the standard Nugang Model but with the addition
of a powerful Disc Drive. Easily fitted-only round
holes to cut in receiver panel.

Trimmers to each stage operated by external
sterwheels. Vanes wide spaced and of heavy
gauge. Special rotor bearings ensure permanent
accuracy and give remarkably free movement.
Capacity, .0005 mfd.
NUGANG TYPE

Fully (18'6
5t-reeneci 27!-1, 346

" A " (Complete with Disc Drive).
2 -gang

(Semi -screened i 16/6
3 -gang 24'6without lid)
4 -gang

Other J.B. Gangs inc!ude:
J.B. " Nugang "( as. type A
but without disc drive),
" Unitun2" Gangs and J.B.
Superhet Gangs. Write
for complete catalogue.

PRECISION
INSTRUMENTS

Or Oliver Pell Control Lt2... 103. Kingswon, Tet. : Hdlorn 5303 ,2, 1:.:37.
-''
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ROUND the WORLD of WIRELESS
Radio Statistics
FROM figures published by the Union
I. Internationale de Radio diffusion at
Geneva, the number of European broad-
casting stations has risen in four years
from 170 to P8 ; that of South America
from 40 to 85, and the Asiatic transmitters
from 10 to 26. The total output, which
was roughly 268 kilowatts in 1926, in-
creased to 2,590 in 1930, and now exceeds
4,600 kilowatts.

Monte Ceneri Working
TESTS from the Lugano (Monte Ceneri)

station were heard on April 18th
on its temporary wavelengths of 678.7 in.
(442 kcis.), although the broadcasts were
not carried out at full power. This Swiss
transmitter will serve the Italian-speaking
ditricts of the Helvetian Republic.

Bigger Stations for Latvia
HAVING successfully passed its tests,

the 15 kilowatt Madona (Modohn)
transmitter has taken up its daily duties
in the relay of the Riga programmes.
Although at present the channel used is
452 in. (664 kc/s.), it is likely that a longer
wavelength may be adopted later. The
end of the year will see the 25 -kilowatt
station at Kuldiga (Goldingen) completed.
In both instances the plants will be so
designed that increased power may be
obtained with the minimum of reconstruc-
tion. The wavelength of the Kuldiga station
has not yet been fixed.

Mid -Atlantic Aerodrome and Radio Station
IT is not often that the imaginary plot

of a film story becomes a reality, yet
such is the case with the German steamer
Westfalen, which has left Hamburg to take
up her duties as a floating airport in the
South Atlantic. When she has been estab-
lished on the proposed site, an air service
will be started between Germany and
South America. The Westfalen is equipped
with workshops for carrying out repairs,
for refuelling aeroplanes, and possesses a
complete transmitting and receiving radio
station to permit two-way communication
with aircraft carrying out the service.

Change In Policy of Radio Industry
THE latest move by one of the largest

radio manufacturers may revolu-
tionise the whole policy of the radio
industry. It is learned that The Gramo-

phone Company has decided to break away
from the accepted principle of introducing
new instruments in the autumn only.
Hitherto the Radio Exhibition held in
August has been the recognised occasion
for all manufacturers to display their new
ranges. By marketing a new six valve
automatic record changing superheterodyne
radio -gramophone recently, H.M.V. are
demonstrating their intention to follow a
new line of policy.

1
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SERVICE
Continuing the theme introduced I

on this page last week, may we
amplify our de'inition of the word ?

" service " by pointing out that the
word " service " is not a synonym for j
bewilderment?

We do not seek to bewilder our I
readers by placing before them a new
design, incorporating some rush devel-
opment, every week. Every modern I
development is known to the Editorial j
Staff of this paper immediately it is ?

released by the manufacturer, and I
in most cases before.

In some cases we are bound to
secrecy. We do not betray the con-
fidence thus reposed in us

In other cases we prefer to hold our
hand until we are assured, not only
that the development is in the right
direction and is on sound lines, but ?

also that supplies are available to the
public. A further example of Real
Reader Service.
1,1M110.1M10.111MINM.114MNIAIM11.1.11104=.011.111.1141M.11
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Dr. Rhodes
BY the appointment of Dr. Harold

Rhodes, Organist of Coventry Cathe-
dral, to be Organist of Winchester Cathe-
dral, Midland Regional loses a regular
outside broadcaster who has been much
appreciated. His last recital before leaving
is on May 31st.

Massed School Choirs
MASSED choirs from sixty-two schools

in the Stafford district will be heard
on June 1. when the fourth day's pro-
gramme of Stafford Schools Musical Festival
is relayed. They will sing Beethoven's
" Creation's Hymn " and Hoist's " Road-
ways " and " 0 England My Country."

" The Bottle Imp "

"
THE BOTTLE IMP," by Robert

Louis Stevenson, has been adapted
for broadcasting on May 20 (Regional).
The story of Keewe and his wonderful
bottle was written for a Polynesian audience.
It is found among the Island Night's Enter-
tainments. The original players and audi-
ence must all easily have recognized them-
selves in this fairy tale of the South Seas.
Lance Sieveking will produce the micro-
phone adaption and the cast will consist
of a cosmopolitan crowd, unique in the
annals of broadcasting and including
English, French, American, negro, Polyne-
sian, Japanese, and Indian artists.

" Old Memories "
MEMORIES of the Lyric Theatre,

Hammersmith, will be revived by
a programme to be broadcast on May 20,
with Sir Nigel Playfair as compere and
Alfred Reynolds as conductor of the
B.B.C. Theatre Orchestra. The name
of the Lyric, Hammersmith, is inseparably
connected with the names of Nigel Playfair
and Alfred Reynolds, for these two created
the Lyric tradition. During their regime,
such plays as " Derby Day," "Midsummer
Madness," " Tantivy Towers," " The
Beggar's Opera," " Abraham Lincoln,"
and " Riverside Nights " Atere presented
to Hammersmith audiences. Numbers
from these and other notable successes
will be heard by National listeners on
May 20, with Gwen Knight, Trefor Jones,
and Stanley Pope as soloists.

Garden Music
MUSIC of the Garden is the subject of

the Midland Studio Orchestra's pro-
gramme on May 30th. One of the features
is " The Selfish Giant," by Eric Coates-
based on the Oscar Wilde fairy tale.
Norah Holloway, who is the vocalist, has
taken part in a number of Irish programmes
from Midland Regional. Frank Cantell
conducts.

Exploration at Home
LATER in the evening S. C. Names

Smith, Curator of Birmingham Mu-
seum and Art Gallery, and author of several
recent books on art, gives a talk describing
the part of the City Museum in " Explora-
tion at Home." A second talk on the part
of the County Museum is to be given to
Midland listeners by a County Curator.
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ROUND the WORLD of WIRELESS (Continued)
New Egyptian Stations
IT is reported that the Egyptian Govern-

ment has voted a sum of money to
permit a resumption of work on a 20
kilowatt transmitter at Abu Zabal (near
Cairo) and a 1 kilowatt station at Ras -el -
Tin, the site of an old fort at Alexandria.
As soon as they are brought into operation
such privately -owned stations as Radio
Heliopolis, Szabo, Radio Voice, Farid, and
the Alexandria Broadcasting Company
will close down. The transmitter at Abu
Zabal will work on 525 m.; the wavelength
for Alexandria has not been definitely
fixed.

Physical Jerks in Two Doses

PHYSICAL
training of the

whole nation appears to be
one of the aims of the new
German Government. As the
gymnastic broadcasts at 6.15
a.m. were considered too early
for the majority of listeners, the
Berlin studio repeats the dose
at 8.15 a:m. for the late sleepers.
All German broadcasting
stations are requested to follow
suit. Munich and Nurnberg are
gilding the pill by transmitting
a daily concert between 7.0 and
7.30 a.m. B.S.T.

Radio Salonica
THE small transmitter at

Salonica (Greece) which
operated during thecrim of the
International Exhibition in that
city and later closed down for
lack of support, has now
resumed experimental broad-
casts on 269.8 metres. It is
operated by a group of wireless amateurs
who are endeavouring to secure a State
subsidy ; if this aim can be achieved an
attempt will be made to secure a concession
for the establishment of a broadcasting
system in Greece.

Japanese Police Radio
FOLLOWING the lead given by the

American cities the Tokio Police
authorities have equipped five fast cars
with wireless transmitting and receiving
apparatus. Communication between head-
quarters and the flying squads is carried
out on a short wave, and in code to prevent
the messages being read.

Belgium's " One Horse " Stations
IN addition to the two 15 kW. trans-

mitters at Velthem (Louvain) which
broadcast the Brussels French and Flemish
programmes, Belgium possesses some eight
or nine privately owned stations ranging
in power from 100 to 300 watts which are
nightly on the air with short wireless
entertainments. In view of the fact that
the State considers the country will be
adequately served by the two main trans-
mitters when their power has been increased
the authorities may close down all other
stations or alternately licence five to be
operated by one organization.
A Political Cabaret

ANEW feature of the KOnigs Wuster-
hausen (Germany) long -wave trans-

mitter will shortly take the form of a
bi-weekly political review presented as a
cabaret. In this entertainment the present
government authorities hope to show up

INTERESTING and TOPICAL I
PARAGRAPHS
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the petty weaknesses of their predecessors
in both songs and sketches. New
dramatists and a special cast of artists
have been engaged for these broadcasts.
" The Bottle Imp "

ROBERT LOUIS STEVENSON'S short
play originally written for a Polynesian

audience has been adapted for the micro-
phone and will be broadcast through the
Regional stations on May 20th. The cast

AN AMATEUR'S WIRELESS DEN.

The wireless workshop of one of our readers, Mr. Robert Hindle,
135, Haslingdon Old Road, Rawtenstall, Rossendale, Lancs.

will include a cosmopolitan crowd of
English, French, American, Negro,
Polynesian, Japanese and Indian' artists.
For Short-wave Listeners

RADIO IBERO-AMERICANA (EAQ,
Madrid), which works nightly from

11.30 p.m. B.S.T., has lowered its wave -

ORE Till IS
Problem No. 35

A simple all -mains two -valuer has been built
by Brown and employed perfectly standard
arrangements. When finished it was switched
on and Brown was very pleased to note that
no hum could be heard from the loud -speaker.
The framing dial was rotated, but as soon as the
local station was tuned ia a very loud hum
appeared and completely marred the repro-
duction. This hum could not be heard unless
a station 'was operating, and the set was
perfectly silent during the hours when no
broadcast was taking place. What was the
cause and cure ? Three books will be awarded
for the first three correct solutions opened.
Address your envelopes to The Editor,
PRACTICAL WIRELESS, Geo. Newnes Ltd.,
8-11, Southampton Street, Strand, London,
W.C.2, and mark them Problem No. 35. All
entries must be received by May 22nd.   al

SOLUTION TO PROBLEM No. 34
A D.C. current is essential in order to provide a

" striking " voltage from the Neon, after which the
signal voltages may be impressed on this preliminary
brilliancy. The Output Filter circuit prevents the
passage of the necessary D.C.

The following three readers received books in connec-
tion with Problem No. 33.

C. Poulter, 15, Mendord Road, Fulham, S.W.B. ; A.
Cook, 4, Goolden Street, Chorlton-on-Medlock, Man-
chester, 13.; G. Gilbert, 3, Abbey Road, Beeston,
Nottlaghlnstsre.

length from 30.4 to 30 metres (10,000
kilocycles) and is now practically free o
interference from the commercial telephony
transmissions. Every Saturday evening
at 7.0 p.m. B.S.T. the station broadcasts
a programme specially destined to European
listeners.

Spain's Broadcasting Plans

PROPOSALS
to erect a 500 kilowatt

station in the environs of Madrid
having been turned down in view of the
cost, the Spanish authorities now plan to
give the capital a 100 kilowatt station
and to erect 20 kilowatters at San Sebastian

Valencia, Barcelona and Seville.
With the exception of the Cata-
lonian studio it is expected that
the greater part of the wireless
entertainments for all stations
will emanate from Madrid.
Deputizing for Radio Toulouse

AS a permit to operate the
Aignan high -power

transmitter has not yet been
granted, Radio Toulouse broad-
casts its news bulletins and
musical programmes through
the 250 watt Agen station
working on 456.7 m. (657 kilo-
cycles). The power, however,
is too small to permit listeners
in the British Isles to secure a
good reception.

A Texas Radio Programme')
THE New York Times reports

that the El Paso (Texas)
Bar Association at a recent
meeting strongly condemned the
action of a judge who per-

mitted the local station (KTSM) to install
a microphone in his court during the
hearing of a murder trial. When the pro-
ceedings lacked interest listeners, at
intervals, were switched over to the
studio for news bulletins and during court
intermissions music was broadcast.

Lyon-la-Doua
THE French station which you hear

between Beromunster and Langen-
berg is the PTT transmitter at Lyon -la -
Dona. Although usually rated at 5 kilo-
watts, its power has lately been increased,
and reception of the programmes by British
listeners has improved since alterations were
made to the aerial masts. Lyons PTT pos-
sesses both male and female announcers.
One or two. strokes on a bell may be
occasionally heard as an interval signal,
and the studio, following a local broad-
cast, usually closes down by playing an
old French army marching song : Le Chant
du Depart. For the greater part of its pro-
grammes Lyons relays EcOle Superieure,
Paris.

Wireless Telephony to India
Public Wireless Telephone service/ between Great Britain and India

was formally inaugurated on May 1st, and
forms the last link between London and
most of the British Colonies and Dominions
overseas. It is worked between 9.0 and
1.0 p.m B.S.T. on week days through Rugby
and Kirkee respectively, the receiving
stations being Baldock (Huts) and Dhond
(India). The distance covered is, roughly,
six thousand miles.
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THERE are two kinds of " arm -chair "
radio critics ; one maintains that
the science is still in its infancy and

the other, that it can progress no further.
Any experienced engineer knows that both
are equally wrong. Radio is not in its
infancy by any means-it has long since
grown out of that stage-but at the
same time, it is just as far from
finality as any active science can
be. The numerous de-
velopments which have
taken place during the
past few months are clear
proof to any thinking per-
son that rapid strides in
technique are still being
made, and will be made
for a very long time to
come. Looking back over
the last half -year one can
trace the introduction of
automatic volume control
(A.V.C.), " quiet " A.V.C.,
quiescent push-pull and
class " B" amplification,
the " cold," and innu-
merable other kinds of
valves, iron -core tun-
ing coils and several
other interesting inno-
vations.

Most of these novel features
have previously been dealt with
in detail in PRACTICAL WIRE-
LESS but as they have come
upon us with such breathless
rapidity it is felt that many
readers may, through lack of
time, have been unable to as -
simulate the underlying prin-
ciples. I therefore propose to
deal briefly with these develop-
ments and to point out the
bare essentials so that those
who feel that their wireless
knowledge is getting a little
out-of-date can quickly make
good that deficiency and pre-
pare themselves for still fur-
ther surprises which are sure
to come in the very pear
future. At this juncture I
would make it perfectly clear
that none of the new features
referred to are of such a nature
that they will immediately
render existing sets obsolete,
nor, do I think that coming
events will have that effect ;
they are all in the nature of

I.
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Fig. 1.-An automatic volume control arrangement which is employed in commercial
super heterodynes. Notice the " noise supressor" resistance used for quiet automatic

volume control (or A.V.C.).
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1 In this Article the Author Summarizes the Developments which
Have Taken Place in Receiver Design During the Past Few
Months. Among These are Automatic Volume Control, Quiet
A.V.C., Q.P.-P., Class " 3" Amplification, Introduction of
"Cold" and Other New Valves, and Iron -Core Tuning Coils.
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By FRANK
modifications and refinements which will
gradually find their way into current
practice. The home constructor is in the

very happy position that he can in-
corporate the new systems in his

D: DIODE
2"" DET

R1
.25
Mn

0002
MFD

H.F.C.

00000

0002
MFD

PRESTON, F.R.A.
own receiver just as, and when, ho thinks
they are worth while. All new inventions
have to pass through the embryo stage
and it is to be regretted that many of
them are often released to the public be-
fore they reach maturity. It will therefore

be pointed out which of
the developments are for
" general consumption "
and which (for the
present) can only be of
real value to the experi-
menter.
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Fig. 2.-A method of obtaining quiet automatic volume control.
When the set is "of tune the Q.A.V.C. valve draws current through

R.3 and so over -biases the L.F. amplifier.

Automatic Volume Control
One of the greatest

disadvantages of a power-
ful receiver is that as one
tunes from station to
station there is always the
danger of being almost
deafened by a strong
signal. It is very discom-
forting to receive a
sudden " blast " of sound

HT- whilst tuning -in, and
automatic volume con-

trol is intended to remedy
this state of affairs. The
main idea of the scheme

is that as a strong signal is
received the amplification (or

F
gain) of the H.F. valves is auto-
matically reduced, whilst it is
proportionately increased when
the set is tuned to a weak signal.
In other words, the amplification
is made to vary in inverse pro-
portion to the strength of the
signal received, with a result
that the volume level obtained
from all stations is approxi-
mately constant. There is a
subsidiary advantage of A.V.C.,
however, because it tends to
overcome one of the greatest
difficulties of long-distance re-
ception-fading. As a signal
fades the degree of amplification
is increased, and vice versa, so
that the volume remains un-
altered.

From the foregoing remarks
it will be very obvious that
A.V.C. is of no real value for
any except a highly sensitive
and powerful set which has an
ample margin of volume. In
more practical terms, the
receiver must either be a super-
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been made to a rather serious disadvantage
which accompanies all ordinary systems of
automatic volume control. When the set
is not tuned to a station it gives full
amplification, so that all the various forms
of " mush " and parasitic noises are
amplified to the greatest possible extent.
In consequence there is a tremendous
" between -station " noise which is, to say
the least, disconcerting. The same diffi-

culty be-
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mu valves and it is upon these that its
operation depends. You know that the
amplification of a V. -M. valve is reduced
by the application of a higher grid bias
voltage and that it reaches a maximum
when the G.B. is cut -down to zero. If this
fact is clearly kept in mind there is no
difficulty in understanding the principles
of A.V.C. A stronger signal causes a
greater flow of current in the detector
circuit and so it is only necessary to make
that current produce a voltage which can be
applied as grid bias to the V. -M. valves.
Any current can be made to produce a
voltage by passing it through a resistance,
and this is the underlying principle of
automatic grid bias, as you are no doubt
fully aware.

The Double -Diode Valve
Different methods of obtaining A.V.C.

were recently explained in an excellent
series of articles entitled " Holding the
Foreigners " so I do not propose to repeat
them. Instead, I will make reference to
yet another method which is already
employed in several American and at least
one British, superheterodyne-it is shown
diagrammatically in Figure 1. A double -
diode valve is used as second detector and
functions on the full -wave system, the
actual mode of operation being very
similar to that of a full -wave valve used in
high tension eliminators running off A.C.
mains. Current flows through the .25
megohm grid leak (R.1) and the intensity
of this is governed by the strength of the
signal applied to the detector valve. As
the signal strength (and hence the current)
increases, so does the voltage drop across
R.1, and point " A " becomes more negative
in respect to " B." The negative potential
at " A " is applied as grid bias, through
suitable decoupling resistances, to the
grids of preceding V. -M. valves. Only one
V. -M. valve is shown for sake of simplicity,
but it will be seen that any number could
be used in practice.

A Disadvantage of A.V.C.
The advantages of A.V.C. have already

been enumerated but no reference has yet
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heterodyne or have two or more stages of
K.F. amplification.

The Principle of A.V.C.
Automatic volume control has only been

made possible by the invention of variable -

HT+

V. M.

-1 MFD.
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1.4 b,._

> ground
Pg. 3.-This circuit shows how a full -wave " Westector" can be employed noises
as second detector and A.V.C. in a superheterodyne. Compare the arrangement come into

with that of F;. 1. great pro-
minen c e

as fading takes place, and often attain
a strength equal to, or greater than, the
proper signal. This, in itself, is sufficient
to counteract one of the chief benefits to
be derived from A.V.C. and therefore it
had to be overcome before any further
progress could be made.

Quiet A.V.C.
Any method of overcoming the latter

difficulty must lie in the introduction of
" quiet ' automatic volume control by
which the set will not respond to signals of
less than programme strength (such
as " mush," valve hiss," etc.). There are
two fundamental methods of providing
Q.A.V.C., as it is now called, one of which
acts on the H.F. amplifier and the other on
the L.F. portion of the set. The former
one is shown in Fig. 1. It is seen that there
are two biasing resistances, one fixed and
one variable, connected in the cathode
lead to the V. -M. valve. The variable
resistance acts as a normal volume control,
but the fixed one is used as a " noise
suppressor." When the latter is in circuit
(switch contacts open) a fairly high mini-
mum bias is applied to the valve so that it
will be insensitive to weak signals, but after
a station has been tuned -in the switch can
be closed, and volume thereby increased.

The general principles of a Q.A.V.C.
system acting on the L.F. amplifier are
illustrated by Fig. 2. A.V.C. is provided
for the V. -M. stages in exactly the same
manner as in the method of Fig. 1, by
means of a double -diode detector. A
Q.A.V.C.-actually an ordinary three elec-
trode-valve is also biased from the same
source and is so arranged that when the
bias voltage exceeds a certain figure it
does not pass any anode current. But when
the bias voltage falls to zero the Q.A.V.C.
valve takes a certain amount of anode cur-
rent which is derived from the voltage drop
across resistance R.2, and is passed through
the resistance R.3, the latter being the
grid leak of the first L.F. valve. When
current is drawn through R.3 a voltage
drop occurs across it and this is applied as
additional grid bias to the L.F. valve. As
the bias voltage increases beyond a certain
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value the L.F. valve fails to operate and,
therefore, no signals are passed through it
to the loud -speaker. It can thus be seen
that when the set is not tuned to a station,
and therefore a minimum bias is applied to
the V. -M. valves, the L.F. amplifier becomes
inoperative and, in consequence, the
mush is not reproduced.

Modifications of this method of providing
quiet automatic volume control are em-
ployed in several receivers on the American
market, but so far as I am aware Q.A.V.C.
is not at present incorporated in any
British sets. It has not yet completely
emerged from the experimental stage, and
it is thus impossible to give practical details.

" Cold " Valves for A.V.C.
By employing a double -diode as com-

bined second detector and A.V.C. the
necessity for a separate " control " valve
acting on the V. -M. stages is obviated and
thus one valve is " saved." The saving
is not so great as might at first be imagined,
however, because the diode does not give
as much amplification as does a leaky -
grid, or power grid detector. The net
result is that an additional L.F. valve
becomes necessary. Two ways of over-
coming this difficulty have recently become
available ; one (and one which I think
will achieve a good measure of popularity)
is to employ a cold " valve of the newly
introduced Westinghouse "Westector "
type in place of the double -diode shown in
Fig. 1. The latter does not require any
L.T. supply and need not be considered
as a valve from the " current consumption "
point of view ; the valve which would
otherwise have been used as detector can
therefore be employed as an L.F. amplifier.
The connections for a " Westector " used
as a combined full -wave detector and A.V.C.
are illustrated in Fig. 3-this circuit, it
will be observed, is almost identical with
that of Fig. 1.

The " Double -Diode Triode."
A second way of keeping down the

number of valves is to make use of an
entirely new valve which is called a
" double -diode triode." This has only
one filament (a cathode really, since it
is of the indirectly -heated type), but has
three anodes and a grid arranged in the
manner illustrated by the sketch of Fig. 4.
The two auxiliary anodes act in conjunction
with the cathode as a double -diode rectifier,
whilst the grid and main anode, along with
the same cathode, form an L.F. amplifying
valve. Thus we have, in effect, two valves
in one bulb, sharing a common cathode.

(To be concluded.)

CATHODE

MAIN
ANODE

GRID

SCREEN

AUXILIARY
ANODES

Fig. 4.-Showing the form of construction of
a double -diode triode valve.
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AN INEXPENSIVE
VALVE TESTER
A Practical Article Describing the
Construction of a Cheap but

Efficient Instrument.

Fig. 3.-
The

complete
instrument.

HOW many of you have bought a new
valve to replace one that you
suspected of being defective, only

to find to your surprise and disgust that
results were not thereby improved ? Had
you been able to test the old valve before
purchasing the new one, this unnecessary
expenditure would have been avoided.

Simple valve testers are easily constructed
and what is more important, they can be
operated by the veriest tyro. It is there-
fore surprising that they are so seldom
used by amateur constructors. The tester
described in this article need not cost more
than 12s., provided the receiver batteries
are used for supplying the G.B., H.T., and
L.T. voltages, and it may be assembled
in half an hour.
Valve Emission

In order to understand the action of the
tester, a slight knowledge of valve operation
is desirable. Scientists inform us that
matter is composed of atoms, and that
these atoms consist of a central positive
electric charge surrounded by numerous
free negative electric particles, commonly
known as electrons. When a wire is
heated it is found that some of these free
electrons are shot off from the atoms, and
it is upon this peculiar behaviour of a
heated wire that the action of the modem
wireless valve depends. In the case of
the battery valve this wire constitutes the
filament (the cathode in the case of the
indirectly heated valve). The L.T.
accumulator is used to heat it to incan-
descence, in the same manner as the mains
are used to heat an ordinary electric lamp,
and free electrons are consequently shot off
into the valve vacuum. Surrounding this
filament wire there is a metal plate, some-
times called the anode, to which a high
positive voltage is applied from an H.T.
battery or an eliminator. The function
of this plate is to attract the free electrons
shot off from the filament (positive attracts
negative), so that a continuous stream of
electrons may pass from the filament to
the plate. The plate -filament circuit will
then be complete, and a current will flow
from the positive terminal of the H.T.
battery, through the valve, and back to
the negative terminal. It is therefore
obvious that the valve will not work

By J. EVANS
unless the filament is emitting elec-
trons. Unfortunately for the set
owner, valve filaments will not keep
on shooting off electrons indefinitely.
There comes a time when their
emission gradually falls off-the valve
is then said to have lost its emission.
A valve tester should therefore indicate
whether the filament is emitting the
normal number of electrons. In the
tester about to be described, this is
done by connecting a milliammeter in
the valve plate -filament circuit, as
shown in Fig. 1.

Constructional Work
The construction of the tester is very

simple. Drill six holes about tin. apart,
and about fin. from the edge of an ebonite
panel measuring about 5in. square, and fix
the battery terminals in these. Drill five
small holes to accommodate the valve -
holder, and meter -fixing screws, and then
fasten these components securely to the
panel. The wiring is clearly shown on the
wiring diagram (Fig. 2). If a well -finished
appearance is desired, the wiring may be
taken under the panel. The panel may then
be housed in a small cabinet, as
Fig. 3, and a valve emission chart may be
tacked to the inside of the lid. A well -
polished cigar box can quite easily be
converted into a serviceable and neat -
looking cabinet.
Testing

When it is desired to test a valve, it is
only necessary to connect the tester by
Fig. I.-

The
connections

of the
tester.

I
means of the battery leads to the normal
L.T., G.B., and H.T. sockets-the batteries
used for operating the receiver may be
employed for this purpose provided they
are known to be in good condition. The
valve is then inserted into the valve -holder,
and the reading on the milliammeter noted.
In the table, Fig. 4, is given the approxi-
mate average current consumption of the
most commonly used directly -heated
valves, but these figures are not, of course,
intended for accurate calculations. It is
suggested that high impedance valves of
the H., H.F., and H.L. types be tested at
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Fig. 2.-The wiring arrangements

zero grid bias, and therefore G.B.- and
G.B.+ leads of the tester should be joined
together when testing such valves. The
low impedance valves of the L.F., P. and
S.P. types should, however, be negatively
biased in accordance with the valve
manufacturers' instructions, otherwise their
current consumption will be too high.
When testing any of the above -mentioned
valves, i.e., triodes, H.T.1 battery lead is
left disconnected-this lead is only used
when testing pentodes and S.G. valves, as
mentioned below.

When testing S.G. valves, lead No. 1
on the wiring diagram Fig. 2, should be
disconnected from A terminal of valve -
holder and connected to cap terminal of
valve, and H.T.1 battery lead should be
plugged into approximately 60 volts. No
G.B. voltage is necessary for this type of
valve. When testing pentodes, lead No. 2
should be disconnected from the A terminal
of the valve -holder and connected to the
auxiliary grid terminal of the pentode.
This usually protrudes through the side of
valve base, but in some cases it takes the
form of a fifth pin in the centre of base.
For this reason a five -pin valve -holder is
specified for the tester. H.T.1 battery
lead is then plugged into auxiliary grid
voltage socket suggested by the valve
manufacturers-approximately equal to
H.T.2 voltage.

As a five -pin holder is employed, this
tester may also be used for testing indirectly -
heated mains valves, but a slight modifica-
tion of wiring is then necessary. The
lead joining the valve -holder to L.T.-,
G.B.+, H.T.- terminal should be dis-
connected from this terminal and con-
nected to the unused heater terminal, and
the cathode terminal of valve -holder
should be connected to H.T.-, G.B.+
terminal. The L.T.- battery lead should
then be transferred to the above -
mentioned heater terminal. A 4 -volt acr-
mulator, and the usual dry G.B. fie ?
batteries may be used for testier
age indirectly -heated valve

Testing Characteristics
Most constructors'

wish to check valv,
(Cone int,
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INTRODUCING- By OUR TECHNICAL STAFF
IN these days of high-

powered stations working
on closely adjacent wave-

lengths the problem of select-
ivity is a very great one.
Many listeners now live
under the shadow of one
of these stations, and the
result is that the " local "
occupies such a large por-
tion of the tuning scale
that it becomes quite a
difficulty to hear more
distant stations. The re-
medy is, of course, a super-
heterodyne receiver or a
simpler type of receiver
employing band-pass tun-
ing. The advantages of this
form of tuning have already
been discussed in these
columns, and receivers em-
ploying the principle have
been described. There is,
however, one important
point relating to this form
of tuning, and that is the
question of ganging. Ob-
viously there will be at least

THE RADIOPAX
CLASS B FOUR

Advance Details of Our New Receiver, Employing

Unit -Assembled Band -Pass Coils and Condenser

circuits and, therefore, a three -gang con-
denser may be employed to give " one -
knob " control. It might be thought by

some that
if the
three coils
are ac-
curately
ganged
a n d
matched,
and the
three sec-
tions of
the tuning
condenser
also gang-
ed and
matched,
that the
connec-
tions have
only to be

completely ganged
Actually, however,

and serious loss of
result from stray
capacities intro -

001%/1.P.

. .

0" FOR RADIOPAX 13.4.
duced by the wiring.

COMPACTNESS-
two tuned circuits in a baud -pass receiver, made to provide a
and a ganged tuning condenser may be used and matched receiver.
for tuning these circuits. When an H.F. this is not the case,
stage is employed there will be three tuned signal strength may

One British Radiophone Band -Pass
" Radiopack " with Gramophone
Switch.

Three 1 mfd. Dubilier Type B.B. Fixed
Condensers.

One 2 mfd. Dubilier Type B.B. Fixed
Condenser.

 Two .0001 mfd. Dubilier Type 670
Fixed Condensers.i

 Two 1 meg. Graham Farish " Ohmite"
Resistances.

 One 30,000 ohm. Graham Farish
" Ohmite " Resistance.

On 10,000 ohm. Graham Farish
" Ohmite " Resistance.

iOne .0003 mfd. Graham Farish
" Litlos " Reaction Condenser.

One Bulgin Standard H.F. Choke.
One Varley Type D.P. 40 Class B.

Driver Transformer.
flne Varley Type D.P. 42 Class B.

"Nutyut Transchoke.
issen Tone Control Hypernik

-rtner and Resistance.
Chassis Mounting 4 -pin

ssis Mounting 7 -pin

`10. 3 Grid Battery

One Peto Scott Baseboard Mounting
Component Bracket.

Two Belling -Lee Terminal Mounts.
Four Belling -Lee Type B Terminals- i

Aerial, Earth, and Pick-up (2).
One Belling -Lee 5 -way Battery Cord.
Two Belling -Lee Wander Plugs i

marked G.B.-f- and G.B.-
One Blue Spot, Type 45 P.M. Loud.

speaker.
One 220 V.S.G. Cossor Valve.
One 210 Det. Cossor Valve.
One 215 P. Cossor Valve.
One 240 B. Cossor Valve.
One Smiths 2RGN7 2 Volt

Accumulator.
One Smiths Anodex 120 volt Class B

H.T. Battery.
One Smiths Anodex 16.5 volt G.B. I

Battery.
Two Coils Glazite, Length of Flex,

Screws and Sundries.
AERIAL AND EARTH EQUIP-

MENT.
One Graham Farish " Fitt " Perco-

lative Earth."
One " Goltone " " Metocel " Screened

Down Lead.
One Graham Farish Gard Lightning

Arrester.

cei vcr,
in our
in this

The Radiopack
If, therefore, we are to be

sure of our ganging, it is nec-
essary to correctly match the

condenser sections with
the coils, and the neces-
sary connections between
them. Usually this is
difficult to carry out, but

Messrs. Radiophone have
made up a very efficient
unit which carries this
principle to its conclusion.
It consists of a metal
chassis on which is mounted
a three -gang condenser,
three tuning coils, wave -
change switches, and a
potentiometer and on -off
switch. This complete
unit is made up and then
ganged, with the result
that the matching holds
throughout the complete
range of wavelengths
covered by the coils and
condensers. Obviously
there remains very little
wiring to complete a re -

and we have included this useful unit
latest receiver, which is introduced
article.

The Circuit
The circuit is a little unorthodox, and it

will be seen that the band-pass circuits are
not included in the aerial as is usual, but a
single tuned circuit is used in this position.
The H.F. valve is of the variable -mu type,
and this is coupled to the detector valve via
the band-pass circuit. This enables a very
satisfactory form of ganging and matching
to be carried out, and also improves selec-
tivity. When a band-pass circuit is ar-
ranged in the aerial, the question of ganging
is rather difficult, but when using a variable -
mu valve, the selectivity may be nicely
controlled by means of the bias control on
the valve, and then the band-pass circuits
may be accurately balanced between the
equal loads of the H.F. and the detector
valves. The detector valve is coupled to
the first L.F. by means of a tone -control
L.F. transformer, and this is of Lissen
manufacture, and has been used in order to
compensate for the high -note response of
the Class B output stage. It is thus simple
to reduce the high -note response on items
where the shrillness is unpleasant.

-AND ACCESSIBILITY:
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AVERY large number of letters reaches
the editorial offices of PRACTICAL
WIRELESS, in which requests are

made for articles and designs dealing with
the problems associated with users who
have D.C. mains installed in their homes.
At first sight it seems rather remarkable
that this section of radio reception has
been very much ignored, but probing the
matter a little more deeply, the reason can
be found. As a general rule, D.C. mains
working is beset with many ticklish prob-
lems arising from the very nature of the
supply, and in consequence, comparatively
few manufacturers and designers have
devoted time and trouble to solving them.

No doubt another reason for this attitude
can be found in the assumption that once
the big grid scheme, which is now in process
of development all over this country, is
satisfactorily linked up, all mains users
will be supplied with 50 cycle A.C. This
somewhat perfunctory dismissal of the
matter, however, is open to serious question.
While it is admitted that supply authorities
will buy their A.C. in bulk from the high-
powered generators, it does not follow that
it will be distributed to individual con-
sumers as A.C. Those authorities who have
a local distribution network of D.C. .will
be more inclined (from reasons of expense
primarily) to rectify the A.C., say, through
the medium of mercury arc rectifiers, and
maintain their present D.C. distribution
at least for some time.

Supply Undertaking Figures
In fairness to D.C. mains users, therefore,

I decided to carry out some tests on their
behalf, so as to be in a position
to pass on any useful informa-
tion through the medium of
these columns. It was only the
other day that some
figures came into my

Fig. 2. -T h e
(prior to wiring
panel) for a
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components assembled
up and adding the
D.C. mains set.

ObV
goBLEMS

By H. J. BARTON CHAPPLE, Wh.Sch.,
B.Sc.(Hons.), A.C.G.I., D.I.C., A.M.I.E.E,

hands which gave some illuminating
facts as a result of the census of the 662
supply undertakings in this country. They
were contained in a report issued by the
Electricity Commissioners, and showed that
253 of these supply undertakings distribute
alternating current only, 288 both alter-
nating and direct current, and 121 direct
current only.

The D.C. mains market cannot, therefore,
be ignored, and while D.0 mains sets as
a general rule are far more difficult to
design so that they achieve a measure of
success comparable with an A.C. mains -fed
set using the same number of valves, it is
to be hoped that the information I have
prepared for readers will
prove of assistance to
them. Figs. 1 and 2 show
photographs of two
sets in course of
construction, both
of which were made
up and employed
in some of the tests 
I ma*, and com-
plete data dealing
with a three -valve
D.C. mains receiver
which I shall pre-
sent to readers is
now in course of
preparation.

Nature of D.C.
Every user of alternating current realizes

that his supply must be rectified (that is,
made uni-directional) before he can use
it to supply power to his wireless receiver,

and concurrently with this we
find the man with D.C. often
imagining that he has merely

to connect his set to the
mains in lieu of batteries
for satisfactory function.
ing. Unfortunately, this
is far from being the case.

Certainly the volt-
age and current
supply is unidirec-
tional, but invari-
ably it is far from
being, a steady
source of power.

This
is due very largely to
the " ripple " brought

about in the normal course
of events by commutation
at the generating station.
In effect, the supply voltage
resembles somewhat that th
shown m Fig. 3, where we
have a supply voltage of
certain value together with
a superimposed ripple

variation of magnitude unknown. The
variation takes place at a relatively high
frequency when judged from " heavy "
electrical engineering standards, it being,
as a rule, anything from 200 to 500 per
second.

Filters
If the supply was used direct to feed

the anodes of the receiver
valves, therefore, a most

objectionable

Fig. I.-One of the D.C.
mains experimental receivers
in course of construction.

hum would result and it is hence necessary
to smooth the supply through the medium of
a suitable filter before it can be employed.
The circuit for such an arrangement is indica-
ted in Fig. 4, and follows orthodox lines
except that there is no reservoir condenser
included on the supply side of the unit.
Any scheme for storing up energy is entirely
unnecessary with D.C., for up to the limit of
the fuses in the home installation there is
ample energy available for most radio pur-
poses. This is one marked difference when
we compare with the case of A.C. which
demands the reservoir condenser.

Another point meriting attention arises
from the fact that it is not possible to rsisu.
the voltage of a D.C. supply by the s'
means used with A.C. Recourse

(Continued overleaf.)

Rtpple

Fig. 3-A D.C. sat
superimpose'



324 PRACTICAL WIRELESS May 20th, 1933

C Mains
/ np tit

be a dead short across his mains, and the
fuses would blow immediately.

It is a golden rule with D.C. radio re-
ceiver working, therefore, never to con-
nect the apparatus directly to earth. A

Smoothed Output condenser of at least 2 mid. capacityFt Set. must be joined between the earth
terminal of the set and the negative
electric main. Naturally, this 2 mfd. fixed
condenser must be correctly rated so
as to withstand the direct current volt-
age which is applied across it, that is,)-

Fig. 4-A simple smoothing circuit for D.C. mains.

D.C. MAINS PROBLEMS
(Continued from previous page.)

made to rotating machinery, such as that
illustrated in Fig. 5, when high voltages are
required by the user, and unless this
is done the voltage available for
ordinary wireless purposes is some-
what less than the rated supply,
the drop in voltage being brought
about by the smoothing or filter
apparatus. However, as the bulk
of the D.C. supplies has a voltage of
between 200 and 240, this value
is adequate for most general radio
receiver purposes, so we will not
at this juncture deal with the
question of rotating machinery.

A Three -wire System
Speaking of supply voltages

brings me to an important point
in connection with the use of direct
current mains which arises from the
method of distribution. As it is
found more economical to generate
the electricity at a relative high
voltage, most of the supply stations
commute their current at the source at a
voltage varying from 400 to 500 volts. For
power purposes, this is quite satisfactory,
but when it comes to lighting and general
domestic electrical appliances a voltage of
half this figure is desired. The authorities
meet this request in a very ingenious
manner, which has come to be known x
as the three -wire system- of distribu-
tion. The scheme was designed in-
dependently by both Edison and
Hopkinson.

A centre tapped arrangement is pro-
vided at the generating station, and
the main positive and negative leads (X
and Y of Fig. 6), are called the
" outers " while the third lead Z, is
known as the middle or " neutral "
wire. Readers will see for themselves 1..
that the neutral wire is only called l
upon to carry the " out of balance " current
of the double distribution system XZ and
ZY, and the scheme is most satisfactory,
especially when care is taken to" balance
the load " between XZ and ZY as far as
is possible.

A Safety Measure
reasons of safety, the centre or
wire is earthed at the generating
) that we have two supplies of

volts (according to generated
id the greatest difference of
love or below earth (zero)

-,nly the 200 or 250 volts.
the radio man's point of

the fact that whereas
'he negative main is

ie ZY supply the
It is normal
-th the coin -

T.-, but
re would

the full mains voltage with earthed
positive main users, and as a safeguard

the condenser should have been tested at
a voltage of between twice and three times
that which it is required to withstand.
Furthermore, the quality of the condenser
must be above suspicion, and where pos-

Fig. 5.-Re-
course must be made to
rotating machinery in

order to "step-up the voltage of a D.C. supply. Wireless Comparisons
sible readers should use one of the non- A LARGE motor -car agency have hit
inductive type, for cases sometimes arise upon a novel plan for selling new
where set instability has been traced to cars. They invite prospective customers

to bring their old car along to a nearby
test track and go through a series of hill -
climbing, stopping, and acceleration tests
in conjunction with a new car driven by
the salesman. Naturally enough the new
car generally shows up well in comparison
with the performance of the customer's
old car, and many sales are made in this
way. This should be a good tip for radio
dealers and fans. Next time you hear an
atrocious set working take along your
latest PRACTICAL WIRELESS model and let
the owner of the old set hear what REAL
wireless sounds like. You may, in
this way, persuade him to buy or build
a modern receiver.

degrees of importance, so let us now turn to
the receiver itself so as to ascertain where
lie the main differences when compared
with the battery or alternating current
mains counterparts.

Before the introduction of special
indirectly -heated mains valves for D.C.
use, valves of the two, four, or six volt
variety were employed with filament current
of 0.1 ampere. These were wired in series
together with a high resistance, also in
series with the filaments, the object of the
latter being to reduce the filament current
to the correct value. The fall of voltage
across this resistance was then utilized
to apply the correct anode voltages to the
various valves, somewhat in the manner
shown by the skeleton diagram of Fig. 7.

Wiring valve filaments in series is, of
course, the opposite to battery or A.C.
mains practice, where the filaments are
in parallel. As, however, the D.C. mains
voltage cannot be " stepped down " it
would be most uneconomical from the
current consumption point of view not to
adopt this series working. Furthermore,
there is a measure of safety inasmuch that
if a valve filament should fail accidentally,
the circuit is rendered inoperative auto-
matically and no current flows. Sets
built up in this manner in the earlier days

of mains working, gave extremely
good results, but as most of the
D.C. mains valves now used employ
filaments of the indirectly heated
variety, we will not spend time in
discussing the older methods of
reception. The working technique
has really been greatly simplified by
these newer valves, and I shall
have more to say on the points
that arise in my next article.

(To be continued.)

6-How the three -wire D.C. system is arranged.
the use of a condenser which has not con-
formed to the non -inductive rating.

D.C. Receiver Considerations
There are several other points which

must be watched in connection with sets
worked from D.C. mains, and in dealing
with these in v
turn it must
not be
thought that
I have chosen
any order of
" merit " (or
"demerit ").
Different sit-
uations or
conditions of
environment
lend empha-
sis to one or
more of them
in differing Fig.7-One method of subaluing H.T. and L.T. voltages in a D.C. receiver. kir
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les
A Novel Short-wave Choke

THE illustration shows a novel use for
old valve bases. First empty the

base, breaking out the glass, etc., then
pull out the contact pins. Enlarge the
plate and grid holes to 4 B.A. size and drill

TERMINALS FASTENED
IN VALVE -PIN HOLES.

WINDING

INVERTED
VALVE BASE

(UT AWAY VIEW SHOWS
ENDS OF WINDING SOLDERED
TO TAGS INSIDE VALVE -EASE.

Using an old valve base as a choke former.

a hole in the centre of the base. Make a
small hole at the top and bottom
of the base, and anchor some 40 -
gauge enamelled wire close to one of
the holes. Wind on between 75 and
130 turns of this wire, and take
the ends through the small holes.
Solder each end to a tag or thicker
wire and attach each to a 4 B.A. bolt
which is pushed up through the holes
already drilled. Fix a locknut and
terminal and you have a cheap and
efficient short-wave choke which can
be fastened to the baseboard by a
screw through the centre hole. A
spot of compound or glue will keep
the wire from slipping.-A. JONES
(Merthyr Tydfil).
Connecting a Loud -speaker

THE accompanying sketch shows a
quick and effective method of tem-

porarily connecting a speaker which is
fitted with a plug, to a set having L.S.
terminals instead of a jack. Connect two
crocodile clips to terminals by short pieces
of stiff wire and the plug can then be held
firmly in the jaws of the clips. If output filter
is not used, care should be taken to see that
positive and negative terminals are correctly
connected.-J. B. H. ROBERTS (Coulsdon).

WIND, NG
SWURED
WAX WHERE
PASSED
THROUGH
HOLES IN
FORMER

lo.04.11=.0.1=0.0413.0.1.M.041i041.0.1/411111101M004M1,0.111041NI

1dodge which would interest other readers.
Why not pass it on to us? We pay 41-10-0 1for the best wrinkle submitted, and for every
other item published on this page we will pay i

I account by sending it in to us addressed
half -a -guinea. Turn that idea of yours to

I
to the Editor, `PRACTICAL WIRELESS."
George Newnes, Ltd., 8-11, Southampton 1Street, Strand, W.C.2. Put your name and
address on every item. Please note that every Inotion sent in must be original. Mark
envelopes " Radio Wrinkles." Do NOT Ienclose Queries with your Wrinkle.

to I I 0 .1 11 ( 0 0.1

A Simple Moving-eoil Voltmeter
AMOVING -COIL voltmeter may be con-

structed quite simply from a horse-
shoe magnet, a cork, and an old 1,000 -
ohm earphone bobbin. Let us assume
that the horseshoe magnet has a dis-
tance of 3 inches between pole pieces.
A block of soft iron 3 inches long and
of the same thickness as the magnet
must be obtained, and as large a hole
as possible drilled in the centre. The
block is then cut carefully in half with

Ia hacksaw, and the two pieces fixed one to
each pole of the magnet, as shown in the
diagram. A cork is then obtained that will

p

STIFF %NAZE
SUPPORT

COQJ WITH
COIL OF N.N.NIZE
WOUND IN
0a0OVE.

SOFT //LON
POLE
PIECES

A quick method of
connecting the plug
end of a speaker cord
to the L.S. termi-

nals.

THAT DODGE OF YOURS !
Every reader of " PRACTICAL WIRE-

LESS" must have originated some little

/RENO OF
CO/L FIXED
BY SEALING

frt

CONNECTING 1042.E TO CO/C
ACTING AS SUSPENSION

IVIAGIVETOE a set.-W, CRICHTON (Glasgow).
The Care of Valves

APOINT to bear in mind concerning
valves is that they should not

be repeatedly withdrawn and re-
inserted in the holders. Not only does
this causes additional strain on the
holders ; it also causes a certain
amount of shock to the filaments,
especially if the valves are pulled out

Easily -made of their holders while the filaments
moving -coil are cooling.-A. J. B. (Harrow).

voltmeter. A Screwdriver Accessory
THE accompanying sketches show a

handy adapter I have devised for
use with a screwdriver to drive home wood -
screws, etc. The construction of this
simple gadget will be clear from the
illustration, and I may say that I have
found it extremely useful in construction
work. It is cheap, strong, and easy to
make.-H. W. JEANES (Pateham).

(Continued overleaf)
ENDVIEW

lc--t4" -114 OFD OFgjat)
M

THIS SLOT FILED OUT
OSETUVET&J4TBEEtE.LOW

%-)000
BLOCK

fit freely into the hole between the two pole
pieces. A groove about tin. wide and A -in.
deep is cut in the cork, and as much wire
as possible is wound into the groove from
the earphone bobbin, leaving about bins.
free at each end for connection purposes.
One of the ends is fixed to a support situated

centrally over the hole between the
pole pieces so that the cork hangs
in such a way that it is free to turn 'iT;
in either direction. The other lead

is allowed to remain slack, but is fixed to

reading fractions of volts. The meter may be
calibrated by comparing it with a standard
instrument. By connecting a good 1 -ohm
resistance across its terminals the readings
given are then equal to the current flowing
through the resistance. The instrument is
only suitable for D.C.-J. Hickmorr
(West Kensington).

1

H.T.

I  I

111011 Sr)

tr)o - C.B.

A neat method of mounting R.C. components.
A Compact R.C. Unit

THE parts required for this neat little
unit are : one 100,000 ohm spaghetti

resistance ; one .01 mfd. coupling con-
denser (mica); one 1 meg. grid leak, and
the bakelite case of a burnt -out trans-
former. Carefully remove the core and
windings and connect the B.C. com-
ponents as shown in sketch. This

method keeps them tidily together
and is much easier to wire into

the baseboard with sealing -wax
for convenience. Both leads are
then connected to terminals
mounted on the baseboard, and
the construction is finished. The
range of the instrument depends a
great deal on the care taken in the
construction. It should be capable of

SAWCUT

SLOT
WIDE

atIrcv4 I
,VIEW SHOW ING
SCREW. DRIVER AND

SCREW IN POSITION.

iTZ`Vi

SCREW DRIVEATOBE
SHAPED AS ABOVE

-! STEEL.

A useful addition
to a screwdriver.
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(Continued from previous page.)
BRAOsETA SE,C2U,,I7010 INSIDE

*BLILGiN.
liona. LAW

BRACK

eO -,PANIFoa.ect
OR BATTERY

0 0

ALL WIPING UNDER
MOTOR BOARD. THE
DOTTED LINES INDICATE

CONNECTION4

109 p,p-,lialrg4gAtillS

Automatic switching for a radio -gram. light.

A Radiogram Light
ASIMPLE light, with automatic switch-

ing, for a radiogram can be easily
arranged as shown in the accompanying
sketches. Only three parts are required, and
these consist of pieces of hard -drawn strip
brass or phosphor bronze,connected as shown
in the top sketch. When the lid is lowered
the brack.et A depresses strip C, thus break-
ing contact with bracket B and switching
off the lamp. On lifting the lid to change a
record, or fit a new needle, contact is auto-
matically made again and the lamp lighted.
The slot in the signal lamp allows the light
to be concentrated on the needle.-E. W.
FUEtBANK (Leeds).

A Pick-up Suspension Dodge
HERE is a little dodge that will be of use

to those readers who possess a pick-up
having a rubber suspension. After being in
use for some time, the rubber suspension
weakens and allows the armature too much
movement between the pole pieces, with
consequent chatter and loss of volume. It
can be very often: cured by reversing the
rubber, and it will then be found the slot in
rubber holds armature tighter. The base -
plate holding armature must -be taken out
by removing the two screws. Care must be
used in putting it back to see that the

armature i s
dead central
between pole
pieces. T h e
writer has
tried this and
it has cer-
tainly i m -
proved the
performa n c e
of the pick-
up.-S. P.
BAYLY

(Leigh -on -
Sea).

SCREWS

1316SE PLATE

SLOT HOLDING ARMATURE.

RUBBER SUSPENSION.

A useful pick-
up dodge.
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Improving a Linen Diaphragm
Speaker

THE accompanying sketch
and suggestions should

be useful to those readers
who wish to improve both the
range and sensitivity of a
linen diaphragm speaker. 1.

used a single fabric cone,, or
diaphragm, stretched on a
twelve -sided frame of lin.
square section, doped with
Collodion Meth, which is not
quite so brittle as the usual
celluloid dopes. Through the
centre of the fabric is fixed a
4B.A. brass stud 21in. long,
with a nut and large diameter To
washer on either side. This -I-

stud passes through a tin. diameter hole in
the bracket bridging the frame at the back,
thence through a block of soft springy
rubber about tin. diameter by lin. thick,
and finally a brass washer 4BA by sin.
diameter. A 4BA wing nut is now threaded
on and tightened up to a safe tension for the
fabric, probably leaving about an inch of
the stud protruding.

The unit I use is about three years old,
and in the alterations to this part of the

APPROXIMATE DIST...WE
FROM BACK OF FRAME

Making improve-
ments to a ;linen
diaphragm loud-

speaker.

A. - LARGE DIA 48.A WASHER.
B. -4. B.A. NUT
C. - 4. B.A. STUD
D. - RUBBER BLOCK
E. - OUTSIDE DIA WASHER
F. - 4 BA. WING NUT
C.. - TO BESOLDERED UP
H. - SPACING PIECES
K. - BRACKET, BRIDGENL WOOD

FRAMEWORH.

speaker lies the secret of the improved
performance. The armature is held sus-
pended between the four poles by a brass
spring and adjuster, and this, together with
the fixing and adjusting screws, coil, and
spring must be removed, leaving the reed
sweated to the armature bridge. The
armature will then be found to cling to one
pair of poles, it does not matter which.

Suitable spacing pieces must now
be obtained (I used brass tubing) to
space the unit from the bracket and
rubber assembly, and the reed and
4BA brass stud must be
suitably shortened so that,
when all is screwed up,
there is about -Ain. gap
between the ends. A spot
of solder will join these
together, after which the
wing nut should be adjusted
so that the tension of the
fabric forces the armature
off the pole - pieces and
restores it to its original position midway
between the four poles. The advantage

a.
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A method of fitting coloured dial lights.

have dispensed with a force which was
powerful enough to hold the armature off
the pole -pieces. The accompanying sketch
should make the alterations quite clear.-
B. E. CLEGG (Rochdale).

Coloured Dial Lights
HERE is a novel way of telling at a

glance which waveband you are
receiving. A single pole rotary switch
is required, also two bulbs and holders
fitted with spring clips. One bulb can be
left clear, but the other one must be
coloured. Fix the bulbs in their holders
and clip them behind the dial. If you
have a tuning coil with the wave -change
switch incorporated, the rotary switch can
be screwed on the end of the rod with the
extension piece (used for ganging another
coil), and held in position by a small
bracket. The connections are made as
shown in the illustration. When the wiring
is finished the dial light will change colour,
as you alter the waveband from long to
short.-A. C. DAY (Redcar).

Rectifier Valve Economy
NO doubt many readers have more than

one rectifier valve which has had its
day and has been put on one side as useless.
Why throw these away ? A simple and
effective method of using these valves is to
wire up another valve holder, as in the
accompanying diagram, when a useful life
can again be obtained from them.

A sceptical reader might say, " Oh ! there
will be a lot of extra hum." I have not found
this so in practice owing to the character-
istics of the valves being fairly constant.
The load on each valve is, of course, halved,
as the anodes are in parallel, hence the rise
in output volts to normal.-" PRACTICUS "
(Bradford).

is that we now have the original state A method of prolonging the useful life of a
of affairs in a speaker of this type, but rectifying valve.

HI+
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A Practical Article

HAVEN'T you often
wondered w h y
your set oscil-

lates more easily as you reduce the capacity
of the tuning condenser ? Or what is the
purpose of the H.F. choke connected in the
anode circuit of a detector valve ? Or
why the " tone " of the set is altered by
connecting a condenser across the primary
winding of a low -frequency transformer ?
Or why the loud -speaker works best when
it is properly " matched " to the output
valve ?

No doubt you have frequently asked your-
self the above questions without being able
to supply a really satisfactory answer. As
a matter of fact all these little problems,
and many more, can easily be solved if one
has a passing acquaintance with the meaning
of a word which is used very often in
wireless circles and yet of which many
people seem to be " seared." I refer to
the word " impedance." Perhaps it does
sound rather technical, but it is quite
harmless and extremely useful.
Resistance and Impedance

You know what resistance is ; it is the
opposition which certain materials offer
to the passage of electrical current. Impe-
dance has a similar meaning, but is applied,
not to direct current, such as one may ob-
tain from a battery, but to alternating
or high -frequency current of the kind which
is used in a wireless set to produce sounds in
the loud -speaker. It is measured, like
resistance, in ohms.
Impedance of Condensers

Perhaps the simplest way to observe the
difference between resistance and impedance
is to consider for a moment an ordinary
fixed condenser of the kind connected
across the high tension supply. It usually
has a capacity of about 2 microfarads. The
condenser has an infinite resistance to
direct current-else it would short-circuit,
or take current out of, the battery. But
the purpose of that condenser is to allow
unwanted alternating or speech frequencies
to leak away. It must therefore present a
low resistance-more correctly, impedance
-to them. It does, because its impedance
to frequencies of about 250 cycles per
second (that of the average female speaking
voice) is only about 300 ohms. At a fre-
quency of 4,000 cycles per second (rather
higher than that of the top note of a
piano), it has an impedance of only 20 ohms.
If the same condenser were inserted in
series with the aerial lead-in, where the
frequency of the alternating currents which
would flow through it might be anything
from 100,000 cycles upwards, its impedance
would be practically zero.
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Explaining How Numerous Problems can Easily be Solved if One has
a Knowledge of the Meaning of

Impedance.

By RADIO ENGINEER
In considering the latter points we have

observed one simple but important fact ;
namely, that the impedance of a condenser
varies with the frequency of the alternating
currents passed through it-as the fre-

quency is increased the impedance
becomes less. Suppose we now
think in terms of a " smaller" con-
denser, say one having a capacity
of .0002 mfd. or 10,000 times
less than that previously referred
to. Its impedance at 250 cycles is
approximately 3 million ohms ; at

4,000 cycles it is
200,000 ohms and
at 100,000 cycles it
is still over 5,000
ohms. But at
1,000,000 cycles per
second (correspond-
ing to a wavelength
of 300 m.), the same
condenser offers an
impedance of rather
more than 700
ohms.

It can be now
seen that the im-
pedance of a con-
denser varies with
its capacity, and

with the frequency of the current passing
through it. As a matter of fact the impe-
dance is actually proportional to the product
of the capacity and frequency and, given
the values of the two latter factors, we can
easily calculate the impedance of any con-
denser from the formula :-Impedance (in
ohms)=1,000,000, where n is 3.14, f is the

2nxfx C
frequency and C the capacity in
microfarads. However, we need
not worry ourselves with math-
ematics for the present, but the
formula is given just to consolii-
date, as it were, our deductions.

Fig. L -A
typical tuning
circuit. As

the capacity of C is
reduced a smaller "load "
is placed on L, so that
the impedance between
points A and B becomes

greater.

if it is wound into a coil of say 220 turns
diameter-this would actually be a

tuning coil for the long waveband-it would
offer an impedance of 5 ohms to currents at
100 cycles per second or of 4,000 ohms at
200,000 cycles (corresponding to the wave-
length of Moscow RV1). Now suppose we
were to fit an iron core into the coil, its
impedance would go up to over 100 ohms at
100 cycles. And so we could go on snaking
comparisons, but there is no need for this,
since we have found that the impedance cf
a coil increases with a rise in frequency-
just the opposite to that of a condenser.
We can also see why an iron core is used in
coils which have to deal with low fre-
quencies, smoothing and L.F. chokes for
example ; it is to secure the necessary
impedance at low frequencies. Moreover,
the principal advantage of the new Ferro -
cart coils is made evident ; by using an
iron core the required impedance is obtained
by the use of fewer turns of wire.

Question Number One
Having arrived at these conclusions, some

of the questions stated in the opening
paragraph are easily answered. Starting
with the first one : the aerial tuning circuit
consists of a coil and condenser connected
in parallel as shown in Fig. 1. To tune to a
lower wavelength (higher frequency) the
capacity of C is reduced. What does this
involve ? Well, in the first place the
impedance of C is increased, which is equiva-
lent to reducing the " load " on the coil L,
and besides this, the impedance of L
increases due to the higher frequency. As
a result the impedance between the points A
and E becomes higher, so that the signal
voltages between these two points are made
greater. Expressed differently, the " effi-
ciency " of the tuning circuit is enhanced,
and because of this the valve oscillates more
readily.

AUDIO FREQUENCIES

H.F.C.

Impedance of Coils and -4-11 C
Chokes

And now suppose we
DET.

I
13.-

1consider the impedance H ICH
of different kinds of coils. FREQUENCIES
A piece of 24 gauge wire
43yds. long has a resist-
ance (to D.C.)1 of 3 ohms i
and its impedance to A.C.
is not greatly different, Fig. 2.-The anode circuit of a detector valve where higl and lou
provided the wire is kept frequencies have to be separated. The H.F. choke passes the low
in one straight line. But frequencies and condenser C the high frequencies.

LET.

H:T.+

L

H.T.-
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VARIABLE
RESISTANCE

Fig. 3.-A simple tone control circuit. If the impedance of the
series condenser and resis ance is made less than that of the trans-
former primary at any frequency, all sounds at that .frequency

will be reduced in intensity

Why Use An H.F. Choke ?
Let us look at the second question :

" What is the purpose of the H.F. choke
connected in the anode circuit of a detector
valve ? " (See Fig. 2). The choke has to
do three things. It has to present an easy
path for the direct current flowing from the
H.T. battery to the anode of the valves;
to allow low frequency (or audio frequency)
current to pass from the detector to the L.F.
valve, and to prevent high (or signal) fre-
quencies from getting into the L.F. ampli-
fier. The first two tasks are easy and could
be performed by a straight piece of wire,
but the third tends to complicate matters.
Let us think for a moment. We saw that
a coil of wire-and that is all a choke reall
is-has less impedance to low than to high
frequencies. Well then, if a suitable size of
coil is chosen it will have a fairly low
impedance to audio frequencies below
6,000 cycles or so, and a comparatively
high one to signal frequencies ranging from
100,000 cycles upwards.

My desire to enter into mathematics at
this point is no greater than yours, so I
will merely state the results of calculations
in respect to a choke of average ready-
made type having a specified inductance
(which we can take as being a measure of
the number and diameter of turns) of
100,000 microhenries. The impedance of
such a choke to frequencies of the order of
6,000 cycles is about 4,000 ohms, whilst
its impedance at 600,000 cycles (500
metres) is very nearly 400,000 ohms.
Speaking comparatively, then, the choke
will pass the lower frequency a hundred
times more easily than the higher one and,
therefore, it will satisfactorily fulfil its
required purpose. As regards the choke's
resistance to direct current, this can be
ignored as it will only amount to some-
thing like 200 ohms. In addition to the
choke, a condenser is sometimes, used to
assist in the separation of high and low
frequencies and is connected in the position
marked C in Figure 2. In so far as H.F.
is concerned the choke acts as a " rejector,"
but the condenser is an " acceptor." The
meaning of these terms is almost too
obvious to require explanation since it is
clear that the condenser is to allow the
high frequencies to leak away to earth,
whilst the choke prevents their passage
through it.

We can appreciate that the object of
the condenser is just the reverse of that of
the choke ; it must have a low impedance
to high frequencies and a high impedance
to low frequencies. Again, however, the
impedance in each case must be considered
on a comparative basis, but since we
established a " standard " of impedance

for the choke we can
work on the same
figures. We must not
consider the choke
alone, though, because
this is only a part of
the detector anode
circuit and the L.F.
currents have to pass
through b o t h this
component and the
primary winding of
the low frequency
transformer. The
latter will probably
have an impedance of
100,000 ohms at 6,000
cycles, so this must
be added to that of
the choke. In other
words the total im-

pedance to L.F. currents is 104,000 ohms.
It is evident, then, that tlie condenser

must have an impedance of not less than
104,000 ohms at 6,000 cycles or else it
will " draw off " some of the L.F. as well
as the H.F. Using the formula previously
given it is an easy matter to find that a
.0003 mfd. condenser has an impedance of
round about 100,000 ohms at 6,000 cycles,
and so we know that this is the highest
capacity that should be used under nor-
mal circumstances. As its impedance at
600,000 cycles is less than 100 ohms it will
provide an easy path for currents of such
a frequency.

Tone Control
What would haYmen if the capacity of

this condenser were increased ? As we
have seen it would " rob " the transformer
and hence the L.F. amplifier, of some of
its audio currents. The actual amount of
current it would take would naturally
depend upon its exact capacity and upon
the frequency. For example, if the con-
denser had a capacity of, say, .01 mfd.
its impedance at 6,000 cycles would be
only about 2,500 ohms so it would take
away nearly all the audio current at such
a. frequency. But at 300 cycles its im-
pedance would be about 50,000 ohms
whilst that of the transformer would
probably be a good deal less, so that
practically the whole of the current would
pass through the transformer. From this
explanation it will be seen that the con-
denser could be used as a tone control to
give a cut-off to the higher notes, and by
properly choosing its capacity any desired
amount of high -note attenuation could be
obtained. It will readily be appreciated
that the condenser may be connected in
the position shown in Figure 2 or directly
across the transformer -Primary winding-
its function would be precisely the same
in either case.

If it were desired to obtain a gradual
variation in tone whilst the set were in use,
it would be necessary to have a means of
varying the impedance of the condenser.
Obviously a variable condenser would
serve the purpose,tbut one having a capacity
so high as that required would be both
cumbersome and expensive. A much easier
solution then is to Connect the condenser
in series with a variable resistance as shown
in Figure 3. By altering the setting of the
latter component the impedance between
points and B could be adjusted to any
required figure, since a variation in resistance
is equivalent to a change in capacity. In
practice, a tone control of the type just
referred to is not generally used in the
position shown. but is connected across the
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speaker terminals as indicated in Figure 4.
Its purpose is to counteract emphasis given
to the higher notes by a pentode valve.

In an arrangement such as this, the most
suitable capacity for the condenser must
be based on the loud -speaker impedance,
with which it is in parallel. Thus if the
speaker were of 15,000 ohms at 6,500
cycles the most convenient impedance
would probably be about one third as
much at the same frequency. A suitable
capacity would be .005 mfd. and if it were
used in conjunction with a 10,000 ohms
variable resistance a variation of from
5,000 to 15,000 ohms- would be possible.
It is obvious that the proper values for the
condenser and resistance we have just
considered would be quite different if the
loud -speaker impedance were, say, 20,000
ohms. In the same way, if a moving -coil
speaker of only 5 ohms impedance (an
average value) were fed through an- output
transformer, the condenser -resistance combi-
nation would have no effect if it were
connected directly across the speaker
terminals. The values must be chosen in
respect to the circuit in which they are to be
used. As a matter of fact a condenser cf
75 mfd. would be required to be connected
between the actual loud -speaker terminals
to produce the same effect as the .005 mfd.
component across the primary of the output
transformer.

Matching Impedances
So far we have considered the impedances

of condensers and inductances in a com-
parative way, so now we can study the
question of matching " impedances. In
any receiver the most important points
where matching must be attended to aro
the output and input circuits of the valves.
The anode circuit impedance must be
matched to the- impedance between the
filament and anode of the preceding valve,
and to the impedance between filament and
grid of the following one.
Output, and Input Impedances

To obtain the maximum output from
any valve the impedance in its anode
circuit must be at least equal to that be-
tween its filament and anode (stated on the
Instruction Sheet as " Anode Impedance ").
In practice it is found best to make the
former equal to twice the latter at average
frequencies. I say " average " fre-
quencies because, as we have seen, the
impedance of a coil or transformer
varies enormously with the frequency of
currents passing
through it. We H T+
are now able to
see why a cheap
transformer
does not do
justice to low

s ; due to
e small
ount of iron

used in the core
and the coin- PENTODE
paratively few
turns on its
primary wind-
ing the trans-
former's imped-
ance becomes N.T.-
much too small
at low audio
frequencies, be -
1 o w, say, 500
cycles.

L.5

(Continued ON page
341.)

Fig. 4.-The arrangement
used to counteract the high
note emphasis given by a
pentode. The impedance
of C and R must be less
than that ofa the speaker of

higher audio frequencies.



May 20th, 1933 PRACTICAL WIRELESS

KINGS Of
THE AIR

"... congratulate you on ifs

EFFICIENCY ... I get 48
EUROPEAN STATIONS &

10 AMERICANS on my

"It is the only set I have
ever had, also I know
nothing about wireless "-
continues the writer of this
striking tribute to the re-
markable performance of the
Cossor Melody Maker.

Available for Battery or All -
Electric operation this
remarkable Receiver incor-
porates every advanced
feature of design, including
many found only in more
costly Sets. It is definitely
Britain's greatest value in
Screened Grid Radio. Send
the coupon for a full size
Constructional Chart.

To A. C. COSSOR LTD., Melody Dept., Highbury Grove, London, N.5
Please send me free of charge a full size Constructional Chart that tells
me how to build the Cossor *All ElectricMelody Maker.

*Battery
(*Strike out type not required).

My usual
Retailer

Name is

Address

PR AC. 20/5/3B.

Address

32)

COSSOR

BATTERY

MELODY MAKER

MODEL 335
With SelfContained Loud Speaker
Kit of Parts includes 3 Cossor Valves
(220 V.S.G. Variable -Mu Meta llised
Screened Grid, 210 H.L. Meta llised
Detector and 220 P. Output) ; Individu-
ally Shielded Coils. All -metal Chassis and
all parts for assembling the Receiver as
illustrated ; handsome cabinet 184 in. x
131 in. x lilt in. and 10 in. Balanced -
Armature Loud Speaker. Provision is
made for fitting Gramophone Pick-up
Socket and Plug. £6.17.6Price

Hire Purchase Terms : 17/6 deposit
and 9 monthly payments of 15 -

BATTERY MODEL 334
Kit of Parts, similar to Model 335
except that no loud speaker is supplied.
Handsome cabinet Es
91 in. x 131 in. x
101 in. Price

Hire Purchase Terms : 151- deposit
and 9 monthly payments of 12/6

BATTERY MODEL 333
Kit of Parts, complete with Valves for
building Cossor Melody M akerChassis for
fitting to your own cabinet. Specification
as Model 335 but EA
without loud speaker
or cabinet. Price

Hire Purchase Terms: x51- deposit
and 9 monthly payments of 10;6

ALL -ELECTRIC MODEL 337
With Self -Contained Loud Speaker
Kit of Parts for All -Electric Melody
Maker Model 337. similar to Model 335
(as illustrated) but for all -electric opera-
tion, including Cossor Valves, hand-
somely finished Cabinet, 18i in. x 174' in.
x 104 in., Loud Speaker and all parts.
For A.C. Mains only 100-125 or 200-250
volts (adjustable), E8
43-100 cycles. Price

. 15.0

.19.6

. 10.0
Hire Purchase Terms 20/- deposit
and 9 monthly payments of 1816

ALL -ELECTRIC MODEL 336
Kit of Parts, similarto All -Electric Model
337 except that no loud speaker is sup-
plied. Handsome
cabinet 101- in. x 17} £7.10.0in. x 101 in. Price

Hire Purchase Terms: at/ -deposit
and 9 monthly payments of r6: -

ALL -ELECTRIC MODEL 338
Kit of Parts for All -Electric Melody
Maker Model 338 Chassis. Identical with
Model 336 except that no cabinet is
supplied. Escutcheon and template for
drilling your own E6
cabinet is included.

Price
Hire Purchase Terms : 28/6 deposit
and 6 monthly payments of 20/ -

Models 336 and 338 are available for use
on A.C. Mains only, 200 to 25) volts
(adjustable), 40-100 cycles.

Prices do not apply in I.P.S.
3857

. 15.0
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THE most serviceable typo of receiver
for general use, without doubt,
to -day is the modern three -valve

all -mains set. If it is enjoying a well -
deserved popularity, it is entirely due to the
fact that in this type makers are able to
supply at a moderate price an instrument
which, although perhaps not possessing all
the selective qualities of a superhet., is still
sufficiently selective to cut out unwanted
transmissions and sensitive enough to enable
its owner to secure a large number of foreign
programmes, whilst providing him with a
reproduction in both speech and music of
a quality likely to give general satisfaction.

In a long list of receivers of this class
which fulfil such conditions in varying
degree, the British General Double Band -
Pass Model may be said to hold its own. In
fact, compared with other sets sold at an
equal price, it stands well to the fore. In
the circuit full use has been made of the
advantages of a variable -mu screen -grid
valve which, in conjunction with the bene-
fits derived from double' band-pass filters
and adequate screening, ensures a degree
of selectivity surpassed only by much more
expensive instruments. Here we find a
mixed input filter to the high -frequency
(Cossor MVSG ) stage (the band-pass filters
are with bottom and capacity coupling and
negative inductive coupling) coupled to a
904V. Mullard detector valve and hence by
a parallel -fed 7.1 transformer to a Mazda
A.C. (pen.) output which, in its turn is
matched to a built-in permanent magnet,
moving -coil loud-spenker, by a transformer
of generous dimensions. (In the British
General radiogram model, dual compensated
speakers are supplied.) The measured,
undistorted output was found to be between
2.3 and 2.5 watts, which is very high for this
class of receiver. The model under review
operates from 200-250 volts, 40-50 cycles,
A.C. mains, the voltage to suit the in-
dividual being made variable by the inser-
tion of- two screws with insulated heads
into their corresponding sockets at the top
of the mains transformer-a very simple
operation. Full wave rectification of the
current is obtained by means of an Osram
U10 valve rectifier. The chassis, complete
with loud -speaker, is housed in a walnut
table -cabinet of attractive appearance ;
the side -pieces with hand grips being
matched in wood of a darker colour. The
front of the cabinet is of simple design,
showing only the speaker grid, a recessed
metal escutcheon revealing an illuminated
condenser dial bearing at its base the
selector control (tuning knob), and beneath
it a lever wave -range and gramophone
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VIEWS ON
CEIVEIRS

.ori
BRITISH GENERAL DOUBLE
BAND-PASS THREE VALVE

(A.C. MAINS) O

switch of a novel design. Apart from the
tuner, there are only two knobs, namely,
the combined volume control and mains
switch (left) and intensifier or reaction
control (right). The lever wave -switch is
slotted for three positions : left, " short,"
i.e., medium wave -length range (200-540
m.); middle, for reproduction of gramo-
phone records ; and, right, for the reception
of transmissions on channels above 1,000
metres. The illuminate& dial is actually
calibrated in wave -length (with 10 -metre
divisions on the lower range), and gives

The British General Double Band -Pass
Three Valve A.C. Model

sufficient latitude, although apparently
limited to 540 metres, to tune in Budapest ;
on the higher wave -lengths, Leningrad on
857 metres can be received below the
1,000 -metre starting point ; the range, in
this instance, reaches fully 2,000 metres,
thus permitting the logging of Kaunas.
The receiver incorporates a very useful
contrivance in the shape of an aerial trimmer
which, if carefully adjusted to local con-
ditions (length of outside aerial, etc.),
greatly assists in operating the set at its
maximum efficiency. The trimming con-
denser knob is at the back of the receiver
and must be adjusted on a weak signal,
in most cases, say, a distant broadcast on
a wave -length below 300 metres. When
finally the correct position has been found,
it need not he altered unless the set is
connected to another aerial. Both the
volume and reaction controls work very

smoothly and timing, consequently, is
very simple. The length of the aerial,
to some extent, is immaterial, but
it should not exceed 60 or 70 feet, in-
cluding _lead-in; if interference from
electric trams or trains is experienced it
may be found advisable to, reduce it.
The best possible earth system should be
adopted.

In this instrument particular care has
been taken in regard to the smoothing
arrangements ; the receiver is very quiet.
Even with a D.C.-A.C. converter, the mains
hum was barely noticeable, and then only
where excessive reaction was applied. For
the reception of programmes from the
local station the mains aerial provided was
found, quite efficient. On test, the British
General Double Band -Pass Three proved its
good qualities on both wave -bands. On
the longer wave -lengths the first station to
be tuned in at full loud -speaker strength
was Leningrad on 857 metres (below the
dial readings), and in succession Kiev,
Moscow, Scheveningen Haven, Oslo, Kal-
undborg, Luxembourg, Reykjavik, Moscow
(T.U.), Motala, Warsaw, Eiffel Tower,
Daventry and Huizen were well heard.
Selectivity was undoubtedly good and no
difficulty was experienced in getting
KOnigs Wusterhausen clearly separated
from its neighbours.

On the lower band, a large number of
stations was quickly logged, and clear
reception was obtained of all B.B.C.
Regional and National stations, also from
such broadcasters as Fecamp, Niirnberg,
Trieste, Rennes PTT, Turin, Heilsberg,
and from Breslau, Poste-Parisien, Radio
Toulouse, Lwow, Sottens, Paris PIT, and
so on. The strength at which most of the
transmissions was heard was of entertain-
ment value. Excellent electrical reproduc-
tion of gramophone records can be ob-
tained if a pick-up is connected to the two
sockets on the terminal panel at the back
of the cabinet. Volume must be controlled
by an external potentiometer, and the
lever switch on the receiver set to the
gramophone position. Provision has also
been made for the connection of an extra
external loud -speaker by the insertion of a
plug in the socket at the back of the
cabinet. The quality of reproduction was,
if anything, superior to that usually
expected from the average type of three-
valver. Bass notes were clean, with no
bo'ominess, and balance of frequencies over
the entire scale was well preserved. Speech
was clear, of pleasant tone and quite
natural in character. The British General
Double Band -Pass Three is essentially one
of the best of its class ; it is made by the
British General Manufacturing Co., Ltd.,
of Brockley, London, S.E.4. Its price is
18 guineas, and we have no hesitation in
recommending it to the attention of
readers.
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THE closing note last week was to
remind you to rotate the Feather-
weight Portable so as to obtain

the maximum signal strength from the
station it was desired to receive. In
order to make this quite clear, it should be
stated that the receiver should be stood
in such a position that, when standing on
one side of the receiver, you would look
along the handle in the direction of the
station to be received. In this position
maximum signal strength will be obtained.
There may be cases, however, when the
station it is desired to listen to is in a direct
line with some nearer and higher powered
station. In this case, of course, inter-
ference would be experienced, and the
procedure is therefore as follows. Place
the receiver in its correct position first of
all, and tune in the desired station, ignoring
the interference. Then slowly turn the
receiver round, using the reaction control
to bring back the strength of the station..
It will be found that, provided the tuning
positions of the stations are sufficiently
wide apart, the interference may be removed
by this method. Naturally, a receiver
of this description is not intended to receive
hundreds of stations from all parts of the
world on its self-contained aerial ; it has
been designed for a specific purpose, namely,
to provide entertainment when out in the
open, and in the majority of cases only one
or two stations will be required, and then
the receiver fulfils its purpose.

Adjusting the Voltages
No trouble can be experienced with the

accumulator, which is of the 2 -volt type, and
is simply connected to the two L.T. leads.
The capacity is sufficient to enable the
receiver to be used practically all through
the summer, provided, of course, the receiver
is only brought into use occasionally when
out on picnics, etc. The H.T.
battery provides the voltage for
all the valves, the required
breaking -down being carried
out by the various resistances
in the receiver itself. Thus
there :is only need to insert the
positive and negative leads in
the two end sockets on the
battery and- all valves become
automatically supplied. The
grid bias battery, however, may
be employed in different ways.
When economy of upkeep is the
prime consideration, the bias
applied to the driver valve
should be the full 9 volts. In
this condition the anode current

Two Utility Bakelite Condensers, .0005 Type.
W. 297.

 One Wcarite B.F. Choke, Type H.F.P.A.
One Lissen Dual Range Shielded Coil.
One Graham Farish Litlos Condenser, .0003.
One Graham Farish Ohmite Spaghetti Resist-

ance, 10,000 ohms.
One Graham Parish Ohmite Spaghetti Resist-

ance, 50,000 ohms.
One Graham Parish Ohmite Spaghetti Resist -

ones, 100,000 ohms.
Three Clix 4 -pin Chassis Type Valve -holders.
One Clix 7 -pin Chassis Type Valve -holder.

p One /Wein On Off Switch, Type S. 38.
i One Bulgin Wave -Change Switch, Type S. N.

Four Bulgin Frame Aerial Spacers, Type 1.12.
One Bulgin Senator Transformer, Type L.F. 12.
One Lissen Class B Driver Transformer.
One 2-megohm Grid Leak. wish wire ends,

I Lissen,
One T.C.C. .01 mfd. Fixed Condenser. Type M
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our
F.J.CAMM

Operating and Adjusting This Remarkable Portable,
Which Carries My Personal Guarantee

of the driver valve is kept down, but the
volume will be slightly less. As the bias
on the driver valve is re-
duced, so the anode current
increases and the power
output from the Class B
valve in-
creases. It is
best, there-
fore, to adjust
the bias at
some point be-
tween 4.5 and
9 volts, bearing
in mind the
above factors,
and a choice can
thus be made
between econ-
omy of upkeep
and power out-
put.

Panel Controls
The panel controls

are of the normal type.
namely, a frame aerial
tuning condenser (the knob
on the left) ; the secondary
tuning condenser (that on the
right), and the reaction control
which is the 'central knob. No
dials are provided on the original
receiver, as it was intended prim-
arily for the reception of the local
stations, and the tuning point for these
is easily found as the signals are so powerful.
The arrow which is engraved on the knob
gives some indication of the setting for
future occasions, and this is all that is
necessary. Both circuits must be in tune,
so that the left-hand knob should be
rotated slowly, whilst the right-hand
control is swung from one side to another

SPECIFICATION OF FEATHERWEIGHT PORTABLE
One T.C.C. .0002 mfd. Fixed Condenser, Type 16. ,
One T.C.C. .002 mfd. Fixed Condenser, Type M. 1
One T.C.C. .1 Intl. Fixed Condenser. Type 50.
One T.C.C. 1 mfd. Fixel Condenser, Type 50. 0

One T.C.C. .001 mfd. Fixed Condenser, Type M. i
One Cossor 220 S.G. (Metallised) Valve.
One Cossor 210 N.F. (Metallised) Valve.
One Cossor 215 P. Valve. -
One Cossor 240 B. Valve.
One Rola Loud -speaker, Type F.5 -PM -14- i

Class B.
ozs. 24 D.C.C. wire and 2 ozs. 34 D.S.C. wire

for frame.
One Ediswan 120 -volt H.T. Battery, ret. 69706.
One Ediswan 9 -volt Grid Bias Battery ref. (19807. I
One Ediswan 2 -volt accumulator, E.L.M.2.
Four Wander Plugs (H.T.+, G.B.+

and 0.13.-).
Two Spades (L.T.4- and L.T.-).
One coil Glagite, dex, screws, wood for case

carrying handle, etc.

of the setting taken up by the first control.
Station searching is thus simplified and it
will not be found difficult to pick up any
desired station. If the signal strength,
even after rotating the receiver, is not

sufficient, the central control should be
adjusted to bring the signals to the desired

strength. As I pointed out last
week, should any adjustments
be necessary, the swing hook is
simply released and the front
of the cabinet lowered when all
parts are immediately brought
within your reach, and there is
no part which is inaccessible.

Just a final note: If you
require to have one of the
Featherweight Portable Fours
assembled for you from the
specified components appearing
to the left, write to one of our Kit
advertisers, such as Peto-Scott or
Burne-Jones, either of whom will
undertake to erect the receiver
exactly as described by me.
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WITH the approach of the summer
months many of us will be
taking week -end trips into the

country and to the sea. The majority
will also have a week or fortnight's holiday
at some time or other. If the weather
is kind there is no doubt that during most
of the period we shall be too fully occupied
with sports and pastimes to bother about
wireless. But even so there are bound to
be certain times such as during a break
for a picnic lunch, or in the cool of
the evening, on the river, or by camp-
fire, when a little music will be very
welcome. In the event of indifferent
weather the wireless
may prove to be a real
boon.

A Good Idea
Naturally, the idea

of taking a set away
with them occurs to
most people, but very
few get any further
than that. They find
all sorts of snags,
such as the weight,
bulk, and fragility
of the receiver, to
prevent them stowing
it in the car or popping
it into the luggage -van
of the train. Again, if
they haven't a genuine
portable they are worried about how to
carry the set, how to fix up a temporary
aerial, and so on.

Fig. I-
A portable set may be stowed
in a side -car locker if packed round with

blankets or coats.

PRACTICAL WIRELESS

An Instructive Article on Radio i
While Travelling, with Hints on
the Building of an Inexpensive

Lightweight Portable.       
Well, let us look into the matter and

see if the difficulties are really as great as
they imagine, and if there is not seine easy

Fig. 2.- Using a wire fence as a
aerial.

"1/AbIll
NO, I

temporary

resilient material such as

way of overcoming them.
The problem of wireless away

home naturally divides itself
into two parts.
Firstly, there
is the question
of transporta-
tion, and
secondly, that
of operation.That the
average " por-
table " is still
rather heavy
and cum-
bersome
there is no
doubt. In

act, the majority of such
sets seem to measure
about 15in. x 15in. x 9in.,
and to weigh something
like 301bs. However, there is no
reason why the home constructor
with a little ingenuity could not
build a three -valve portable for

I'hh,,.
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himself of about half this size, and little
more than half the weight. Particulars of
how such a set can be constructed will be
given later on. Obviously, with a receiver
of this description, most of the terrors of
transport disappear. In the meantime, let
us consider the best way of carrying any
type of receiver.
How to Avoid Jolting

When travelling by car, the best position
for the set is on one of the seats, where it
will be comparatively free from vibration,
but if there is no room here it should be
stood on the floor, as near the centre of the
car as possible.

With a small sports car or a motor -cycle
combination where space is limited, and
the set has to be stowed in a locker, it is a
good plan to stand it on something resilient
such as an old inner -tube, an air -cushion,
a large rubber hot water bottle, or a folded
mackintosh, and to pack round it blankets,
an old coat, or anything which will keep
it from chafing against other articles or
the sides of the locker. If the lid of the
locker shuts down rather close to the set,
another coat should be placed on top of it
to prevent it from bouncing up and hitting
the lid when travelling over bumpy roads.
Carrying the Valves.

If the roads are likely to be very bad then
it is safest to remove the valves-if this
can be done easily-and to pack them
separately. They could be tucked between
articles of clothing in a suit -case, for
example.

HIRE SEWN ro uNDERSVE

/0

Fig. 3.-How a capacity earth can be arranged by
sewing a length of wire to the underside of a car mat.

OF MAT

CONNECTION
To RECEIVER
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Fig. 4.-Details of the frame
receiver described

Wireless Afloat
On the river there is

obviously no jolting as there
is with a car or motor -cycle.
Perhaps the only precaution
it is necessary to take is to
avoid getting the set wet by
splashing from oars or pad-
dles. Wireless sets do not
like wet or damp ! In the
case of a set kept in the
cabin of a yacht or motor-
boat, it should be stood on
a shelf or on a bunk rather
than on the floor, where
damp may rise from the
bilges and cause corrosion
and other troubles.

In a Moving Car
Now let us consider the

operation of the receiver
under various conditions.
First of all, while actually
travelling. This is more
difficult with a car than
with a boat. In America
the problem of car radio
seems to have been tackled
very successfully b y
several makers, by fitting
receivers as part of the
standard equipment. In
England, however, we
have not yet reached this
stage (although I believe
American cars so equipped
are available in this country), and so have
to content ourselves with ordinary receivers
if we wish to listen while on the move. Of
course, there is one drawback with a set
built in the car, and that is that it cannot
be removed for use elsewhere.

If an ordinary set is switched on inside
a moving car, the first thing that will be
noticed is the interference caused by the
ignition system. This takes the form of
loud and regular crackling noises. The
fitting of a 100,000 ohm resistance in the'
lead to each sparking plug will improve
matters considerably, without affecting
the running of the engine. Special resist-
ances are made for the purpose by Messrs.
Dubilier, Ltd., and Lodge Plugs, Ltd.
Earthing the set by connecting the earth
terminal, or in the case of a portable,
the negative terminal of the L.T. battery,
to any part of the metal chassis of the
car will be a further step towards a cure.

If the car is a metal -bodied saloon,

and case of the portable
in the text.

difficulty may be found in
providing an effective aerial,
owing to the screening of the
metal. It is rather hard to find
any solution which does not
involve the erection of unsightly
wires above the roof or some-
where outside the body. With
a portable with a self-contained
aerial, the pick-up will be cut
down for this very reason, while
naturally, the erection of a
supplementary aerial inside the
car will not help matters very
much. With a fabric body, on
the other hand, a very effective
aerial can be made by zig-
zagging insulated wire along the
underside of the roof, and
securing it in position with
little pieces of sticking -plaster
tinted to match the interior
colouring, or it may be held by

METAL
BRACKET

N. T
aliTrERY
C.A. BRTTERY
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will make an even neater job, and probably
is quite as effective.

A Water " Earth "
The successful operation of a set on a

moving boat is usually much more certain
than in a car. Here the water itself
provides the best possible earth, while
an effective aerial can usually be rigged up
by running a couple of wires under the
awning in the case of a punt, or from the
mast, in the case of a yacht. Motor -boats
with cabins may have an aerial inside the
roof of the cabin, after the manner of the
roof aerial in the saloon car. With a,
portable, aerial and earth will, of course,
be unnecessary, unless extra range is
desired. In any case, reception on the
water is usually exceptionally good.

Regarding the water earth connection
a good plan is to solder a piece of sheet
zinc two or three inches square to the end
of the earth wire and to let it trail over the

side of the boat just below
the surface of the water. With

- a motor -boat, it is simpler to

LIMOILLAILtail

--

attach the earth wire to one
of the engine -nuts. The en-
gine, of course, makes contact
with the water through the
propellor. Here, however, the
problem of electrical interfer-

,,y^ ence again crops up, and it will
/L'2 require similar methods to

those adopted in a car to cut
out the cracklings from the
magneto. In extreme cases,
both in car or boat, it may be
necessary to shield the set by
lining it with copper foil, and
earthing the foil.
the foil should preferably be
soldered, and obviously it
should not touch any of the
non -earthed terminals or bare
wires in the set. In the case
of a portable, shielding in this
way will cause the built-in
aerial to become inoperative,
therefore, an outside aerial
should be attached by means

Fig. 5.-Sectional drawings showing
the interior arrangements.

Fig. 6. --The completed receiver.

small hooks driven into the framework. A
suitably -tinted Pix aerial, stuck round the
inside of the roof just above the windows,

NT -H

MEL)

of the sockets or terminals
provided for the purpose.
Improvized Aerials

Undoubtedly most use will
be made of the set while
stationary, and a few hints on
temporary aerials and earths
will not be out of place here.
When out in the country many
miles from the nearest broad-

casting station it is often necessary to rig up
some sort of aerial and earth to supplement

(Continued on page 334)
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Fig. 7.-The circuit of the lightweight portable described in this article.
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SEEKS YOUR
AERIAL !
PROTECT IT

PERMANENTLY
WITH A

GRAHAM FARISH

11_1111B11-1111111MG
IRIRIESTIE IR

No need to worry, no need
to switch oft-once fitted
to your aerial a GARD
will give you permanent
protection. Get one
to -day, it's worth
while.

1100
GUARANTEE

with every
GARD

P3
Sold by all

Radio Dealers.

GRAHAM FARISH LTD., BROMLEY, KENT.

Exclusively
Specified

for the

RADIOPAX B.4.

4 -Pin (Standard type)
3 required

7 -Pin (Floating type)
1 requ:red

8d.

11 -

Chassis mounting
VALVEHOLDERS

Tamed Resilient Sockets guaran-
tee full -surface contact with any
valympin-solid or otherwise.
Sockets move laterally and align
with valve -pins making easy
insertion and withdrawal.

CLIX ' MASTER ' PLUGS
Variable and non -collapsible prongs.
Firm grip and full con tact with ANY
battery socket. Curved ends for
easy insertion. Clearly en- -I 1qgraved. Price- 
CLIX PANEL TERMINALS
Completely insulated, non -removable
bead. Hexagonal shoulder ImMitates
mounting. Provision for solderless
connection, clear markings, 4d.easily read. Price - - -
Type A,without hexagonal shoulder,21d.

elE/41:1'4:40/..V4.V.I.VfileNDHHITO

CLIX
Folder N/20

sent on
request.

E CIRO LINX LTD., 79a. Rochester Row. S.W. I
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(Continued from page 333.)

the frame in the set. In the case of
an ordinary set without a frame (and very
often such a receiver is more compact
and suitable for transport than the
orthodox portable), a small aerial will be
essential. If it is used anywhere near
trees the easiest way to arrange this is to
tie a weight to the end of a length of single
flex, and to sling it over one of the branches.
Even bare wire will answer, quite well as
the necessity for insulation with such an
arrangement is not so great as is generally
imagined. A wire fence may also be used
as an improvised aerial as in Fig. 2.

The best earth connection is obtained
when there is a river or stream handy. It
is then only necessary to attach a tin or
some small metal object to the bared end
of the earth wire and to sink it just below
the surface of the water. Even a knife
stuck into damp ground will be better than
nothing. Where the earth is dry the best
arrangement is some form of capacity
earth such as a length of wire trailed along
the ground under the aerial. When travel-
ling by car quite a good capacity earth
can be made by sewing a length of wire
zig-zag fashion to the underside of one
of the car mats as in Fig. 3, and using the
mat as an earth. Of course the mat is
prepared beforehand so that the wire is
more or less a' permanent attachment. If
the wire is stitched on underneath, as shown,
it will not in any way interfere with the
normal use of the mat.

A Home -constructed Portable
Now let us have a look at the little set

illustrated in Figs. 4 and 15. It is a self-
contained three-valver of particularly light
and compact design. It measures approxi-
mately 13in. by 12iin. by 6in. and weighs
about 18 lbs. The cabinet may consist of an
ordinary speaker case, but the inside
measurements must not be less than
12iin. by 12in. by Sin. The method of
construction will be fairly clear from the
illustrations, but the following details may
be helpful. A wooden framework as in
Fig. 4 is made to slide inside the case.
It is of lin. ply throughout while the front
is fretted as shown to take an Ormond
No. 3 speaker unit. As the adjusting knob
is rather large it makes a neater job to saw
off the spindle so that it comes flush with
the front of the frame. A hole about

diameter, drilled in the centre bar
on which the unit is mounted, will allow the
access of a pair of pliers to the sawn-off
end for adjustment if necessary. The cone,
which is edged in the usual way with a
narrow ring of fabric, must be as small as
possible without touching the unit other-
wise it may foul the H.T. battery or the
shelf on which the components are mounted.
The size is approximately 2iin. deep by
Skin. diameter or about 9iin., including the
fabric ring. The tuning and reaction con-
densers, of Polar " Compax " type, and the
on -off and wave -change switches are
mounted on the front of the frame. Clear-
ance holes are cut in the front of the case
to allow these to protrude when the frame
is inserted. The aerial is wound with
19 turns of 24 gauge D.C.C. wire for the
!medium waves and 55 to 60 turns of
128 gauge for the long waves. The medium -
wave windings are spaced a twelfth of an
inch apart by means of fine saw cuts in
the cross pieces as in the inset, Fig. 4. The
long -wave windings are put on close to-
gether. The number of reaction turns is
'best found by experiment as it varies
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somewhat according to the components
used. With most valves eight turns are
sufficient. Five should be wound on the
outside of the long -wave windings and the
other three next to the short-wave ones,
that is, between the two sets of windings.

How the Components are Arranged
The frame itself, by the way, measures

1 liin. by 1 lin. by Min. from the outside,
while the aerial supporting pieces at the
corners are Min. by kin, by kin. The shelf
inside the frame is shown in plan in Fig. 5,
and is shaped to fit closely round the cone
without actually touching it. There is
also a piece cut from one end to allow the
top of the L.T. accumulator to come above.
This is necessary with the accumulator
specified, as it is 7in. high. The shelf is
mounted a little higher than midway
between the top and bottom of the frame.
In this position there will be just room to
remove the valves without taking out the 
shelf, that is, when using chassis mounting
valve -holders and a short S.G. valve such
as a CoSsor.

On the shelf are mounted the rest of the
components. This again is shown in Fig. 5.
As space is obviously very limited small
components should be chosen. To prevent
unwanted couplings the H.E. choke should
be of the screened pattern, and the S.G.
valve metallized. For the same reason
the decoupling condenser for the screen
of the valve should not be omitted.

Underneath the shelf there is just room
for a 99 volt H.T. battery (Ever Ready
Winner Model) to stand on its side with a
C.A.V. 2A-5 type accumulator occupying
the space at one end. As mentioned before,
the top of the accumulator passes up
through the shelf on which the compo-
nents are mounted. The grid bias battery
is accommodated behind the H.T. battery.
Wooden stops are screwed to the base of
the frame to prevent these batteries from
sliding to the front and striking against
the cone. It will be noticed that the
H.T. battery is inserted face inwards so
that the wander plugs must be connected
up before the battery is put in place.

The Circuit and Wiring
Wiring up is not particularly easy owing

to the restricted space. The best way is
to mount all the components on the shelf
and wire them up as far as possible before
inserting it in the frame. If at the same
time the wires leading to the controls are
placed in position, then when the shelf is
inserted they can be slipped over the
terminals on the variable condensers and
switches and the terminals can then be
tightened up. Naturally, complete wiring
diagrams and instructions cannot be in-
cluded in this short article, but the expe-
rienced constructor will find no difficulty
in ?working out the wiring from the circuit
diagram in Fig. 7.

THE MOTOR -CYCLISTS' REFERENCE
YEAR BOOK, 1932-1933. i

The Motor -Cyclists' Encyclopedia.
Edited by F. J. CAMM (Editor of " Practical

Wireless ").
The Only Year Book relating to Motor -Cycles

(Fourth Year of Issue).
Complete and comprehensive information
relating to Machines, details, facts, and figures
regarding records, legal matters, overhauling.

Classified Buyers' Guide, etc., etc.
128 pages, 1/- net or 1/2 by post from

George Newnes, Ltd., 8-11, Southampton Street,
Strand, London, W.C.2.
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DO NOT
MISS
THIS

To obtain your " Practical
Wireless" Data Sheets

Binder and set of Nineteen
Data Sheets.-First, if you are

not a regular reader, place an
order with your Newsagent to

deliver or reserve a copy of
" Practical Wireless every week

for the next thirteen weeks. Then
fill in and post the Order Form to-

gether with a Postal Order for 2s. 3d.
to "Practical Wireless"

Special Offer, 8-11, South-
ampton Street, Strand, London,

W.C.2.
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&NERO'S llFFER headers
THE P.W. Data Sheets

Binder value is. 6d.
CONTAINING

The Set of 19 DATA
SHEETS value 4s. 9d.

FOR

2s.3d.
ONLY

THE " Practical Wireless " Data Sheets Loose -
Leaf Binder as illustrated here has a stout

linen covered stiff board cover, specially made to
stand hard wear, having a special
flap with cloth hinges and enamelled
press -button fitting for speedy inser-
tion (and removal) of the Data
Sheets which are specially" holed " to
fit. Also there is an invaluable man-
illa gusset -pocket for holding loose
sheets, newspaper clippings, notes,
and other odds and ends. These
most useful Loose -Leaf Binders
for preserving the Data Sheets
have been expressly made for the
purpose and will prove most accept-
able and helpful to Radio con-
structors.

The only way now to secure your
" Practical Wireless " Data Sheets
Binder and set of 19 Data Sheets
at the special reduced price is to

fill in and post the Order Form
to -day together with a Postal Order
for 2s. 3d. Although we are
despatching your Binder and
Data Sheets by return, we
are asking you to order " Practical
Wireless " for at least thirteen
weeks and trust you to continue
to take " Practical Wireless "
for that period at least.

THE DATA SHEETS
These complete and com-
prehensive Data Sheets
have been specially pre-
pared by F. J. Camm
(Editor of " Practical
Wireless ") to fill a gap
in the literature of wire-
less construction. They
have been designed with
the needs of the amateur
well in mind; they are
printed on a special
brand of hard-wearing
manilla board to stand
up to constant use. The
series will provide you
with a means of rapidly
surveying the field of wire-
less construction, opera-
tion and adjustment, and
enable you by a mere flick
of thefinger to consult that
fact, figure or formula
which formerly you have
not easily been able to find.
The nineteen Data Sheets deal
with the following subjects:
No. 1-Accumulator

Charging
No. 2-Coils & Coil Winding
No. 3-Resistances
No. 4-Mains Transformers
No. 5-Wire & Wire Gauges
No. 6-Chokes, H.F. & L.F.
No. 7-Condensers
No. 8-Battery Eliminators
No. 9-Screws & Screw

Threads
No. 10-Battery Operated

Valves
No. 11-Mains Valves
No. 12-Handy Formula
No. 13-Terminals, Plugs &

Fuses
No. 14-Loud-speakers
No. 15-European Broad-

casting Stations
No. 16-European Broad-

casting Stations
No. 17-Handy Tables
No. 18-Gramophone Pick-

ups
No. 19-World Time -Table

ORDER FORM FOR P.W. DATA SHEETS
BINDER AND SET OF 19 DATA SHEETS

In accordance with the conditions of your special offer, please send
me one "Practical Wireless" DATA SHEETS BINDER and the set
of NINETEEN DATA SHEETS.

Reader's Name

Full Address

I have instructed my Newsagent to deliver "Practical Wireless"
to me each week for thirteen weeks.

Newsagent's Name

Address

Reader's Signature
Postai Order No. for 2s. 3d. enclosed. Post to " Practical
Wireless" Special Offer, 8-11, Southampton Street, Strand,

London, W.C.2.
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AERIALS
NO LONGER
NECESSARY

Amazing new radio instrument
eliminates indoor and outdoor aerials.
No alterations to Set-lust plug in
to Aerial and Earth Socket. Fixed in
a moment. No sticky tape. Increases
selectivity and range. Reduces mains
hum and statics and obviates all
lightning risk.
Your dealer stocks the VEGA Aerial
Eliminator, or send direct to-
CRAFT'S (Pr. W. 3.), LTD.,
7, DUKE STREET, ADELPHS,

LONDON, W.C.2.
Telephone : Temple Bar 1693.

AERIAL ELIMINATO
far.
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JUST FIGURE IT OUT !
Without mathematics the Wireless
Amateur-and especially the Home
Constructor-wallows in a morass
of doubt and uncertainty. This
brilliant book will enable you
quickly to grasp the essentials of
Mathematics as applied to Radio.
You'd hardly believe it, but it hasn't
a dull page! The author knows his
subject and how to make it interest-
ing even to the absolute beginner.
You need this book.

The MATHEMATICS
of WIRELESS

By RALPH STRANGER
5, -

Obtainable at all Booksellers, or by post 513 from Geo.
Newnes, Ltd., 8-11, Southampton St., Strand, London, W.C.2

Exclusively Specified
for the Radiopax B.4.

Tested, proved and
recommended as the
ideal batteries for the
Radiopax 8.4-built for
long life and sustained
output. Next time,
use " Anodex "-t h e y
improve the per-
formance of any set.

`ANODEX'
120 v. Class "B" H.T. Battery & Grid Bias

SMITH'S
2 V. 40 amp.

ACCUMULATOR
described on

page 322
Chosen for its proved
efficiency, Smith's
Accumulator will help
you to secure the best
possible results from
the Radiopax B.4.
A special t e 11-ta I e
charging device and
numerous additional
features are included
in the design.

S. SMITH & SONS (Mot -Or Accessories) LTD., CRICKLEWOOD. LONDON, N.W.2
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BEGINNER'S SUPPLEMENT Conducted by F. J. CAMM

!THAT the intelligent
use of smooth,
well-balanced re-

action will do marvels
in the way of increas-
ing the power and range
of a set there is no ques-

1 tion. It is small won-
$ der, therefore, that it is

used in almost every set
in existence. It is true

I many commercial re-
ceivers are ostensibly

I without it, but if most
of these are carefully
examined it will be

1 found that they either
employ it in the usual manner under the
label of " volume control," or else are
designed so that there is always a certain

I amount of back coupling present between
the various circuits. This means that the
reaction effect, although not so marked,
is, nevertheless, present.

However, it is not so much with the
commercial set that we are concerned as

Ithe home -constructed one. You will
i notice that I say " smooth, well-balanced"

reaction. Well, it's just because sets so
very often fall short of this standard that
I am writing this article. I want to give
you a few notes on the various methods of
employing reaction, together with some
hints on improving its control on your
own set.

Fig. 4.-Shielding reaction control to
prevent hand -capacity effect.

Inductive Method
Although not often seen nowadays, the

usual form of reaction coupling at one
time consisted of a separate reaction coil
inductively coupled to the aerial or anode
coil. Control was effected by varying the
relative positions of the two coils, either
by swinging the coils near to, or away
from, one another, as in Fig. 1, or by
using a rotor, as in Fig. 2. These methods
certainly had the merit of simplicity and
always seemed to provide plenty of
" punch." However, they suffered from
one drawback, namely, that each time the
reaction was varied the tuning had to be

Simpk Fads -A1 out
REACTION
The author explains how you can obtain full benefit from the use

of one of the most important controls on your Receiver

337

appears on each side,
stop the swinging of the
dial exactly on the wave -
length of the station.
You will then have
reached the most sensi-
tive point. If you in-
crease the reaction any
more you will only cause
distortion and, finally,
definite howling will
occur, with the like-
lihood of disturbance to
neighbouring sets.

The idea of swinging
the tuning dial back-
wards and forwards is

so that you can be sure of the exact
tuning point of the station with each in-
crease of reaction. If you simply set it
right when the reaction is at a minimum,
and then bring up the reaction you will
not get full signal strength, because the

set will not still be in tune. Not
getting a very great increase in signal
strength you may be tempted to in-

crease the reaction still fur-
ther, and since the station is
off tune you may go well past

the oscillation point with-
\out getting a definite
whistle or howl. How-
ever, if you readjust the
tuning dial you will soon
realize by the accompany -

Fig. 1.-Reaction
control by varying
relative position of

two coils.

slightly readjusted. Nevertheless,
as there are still one or two tuning
units on the market which employ
the rotor method, and as there
must also be scores of old sets in
use which use either that or the
swinging -coil arrangement, a word
or two on the method of opera-
tion will not be out of place.

How to Use It
The procedure I find best to

bring up a weak station is to
" swing " the tuning dial slowly
backwards and forwards, passing
a degree or two on either side of
the required station, at the same

time slowly
increasing the
reaction. As
t h e reaction

increases
so the sta-
tion will
sou n d
louder
each time

you pass
it. When
it has
reached its
Maximum
strength,
just before
the faint
suggestion
of a whistle

IPERCTIOIV

COIL

Fig. 3. ---Circuit
of method used in

Figs.! and 2.
1411r, NEM 114111111 l'eaM,11. 14=1.

ROTOR

Fig.2.-Rotor
method of re-
action control.

ing squeals that the reaction is too far
advanced. This state of affairs could not,
of course, occur by the swinging method,
as ample warning is given by the increase
in signal strength, accompanied by a
rushing noise each time the station is
passed and before any howl develops.
Hand -Capacity Effects

A trouble often experienced with old
sets is the well-known hand -capacity
effect. It is due to the proximity of the
hand to the coilS inside the set. You may
tune in very carefully and have the re-
action just right, and then as soon as you
take your hands, from the controls the
music disappears. It returns with full
vigour as soon as you touch the knobs
again. This is due as you know to your
hand, which is snore or less at earth

14MOINNED4 1141.11.M.41111.11NZONMEW
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Fig. 7 . -
Moder n re-
action circuit
and screened

coil.
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j

MEDI Uhl
WAVES

iREACTI ION

a

a

I
I
I

REACT.
COIL

potential,
LONG acting as

WAVES a conden-
ser in con-
junction
with the
wire of
the coils,

your hand forming one plate and the coils
the other. A similar effect may also occur
between your hand and the tuning con-
denser, especially if the latter is of an old
pattern in which the fixed vanes instead
of the moving ones are connected to the
end plates.
A Cure

A cure can usually be effected by
placing a sheet of thin metal (preferably
not iron or tin plate) at the back of the
panel so as to shield the tuning condenser
and coils. This plate should be joined
to the nearest earthed point. It must not
touch the reaction -control spindle or the
high potential side of the tuning con-
denser. To avoid this, drill a hole for the
reaction spindle to pass through, as in
Fig. 4, but with the condenser : the pro-
cedure depends on the type of the in-
strument. If it is a
modern one with moving
vanes joined to the end

WASHER

METAL. SHIELD
ERRTHED TO
SPINDLE

Fig. 5.-Shielding a condenser with ebonite
end plates.

plates, it will
probably n o t
need shielding,
but make sure
that it is con-
nected up cor-
rectly. T h e
moving vanes
must be earthed
and the fixed
ones joined to
the grid
end of
the tun-

ing coil, not vice versa.
If it has ebonite end

plates, then the moving
vanes should still be
earthed, but make sure
that the heads of any

bolts passing through the end
plates do not touch the shield.
Keep them Meer of the shield by
means of washers, as in Fig. 5.

BY- rz`zi-.:3
PASS t,
COMDR.:

Capacitative Reaction Control
The most common form of

reaction control in use to -day is
the capacitative. Here, the in-
ductive coupling between the
reaction coil and the tuning coil
is fixed, but the amount of current
passing through the reaction coil
is varied by means of a variable
condenser. The reaction coil may
either be a tapped portion of the
tuning coil itself, as in Fig. 6, or a
separate coil, as in Fig. 7. If the
latter, it may be
wound on the same
former or arranged
in some other way,
so as to be in
close proximity to

NDIFFEREN7-64L
REACT. CoNDsp

REACTION
CONDENSER'

Fig. 6.-Reinartz
circuit showing
capacitative re-
action control and
details of short-

wave coil.

advantage over the
former in that the
capacity between plate
and filament remains
constant, whatever the
setting of the con-
dense r, therefore,
there is no chance of
attenuation of the
high it notes with in-
crease of reaction. In
practice, however,
there is really nothing
between the two ar-
rangements as with
that shown in Fig. 7.
the reaction condenser

rarely needs to be larger than .0003
mfd. This, in conjunction with a
.0002 mfd. by-pass condenser is not
excessive.

" Ploppy " Reaction
Capacitative control is without doubt

an advance on the inductive method in
that it does not upset the tuning, but,
nevertheless, it has one weak point. This
is a tendency towards fierceness or
" ploppiness." Of course, ploppiness is
not confined to this form of control alone,
but in the absence of other faults, is,
perhaps, the more marked. Everyone

POTENTIOMETER

a

a

I
a

Fig. 9.-Potentiometer control of detector
bias ensures smooth reaction.

1.11111.1111111.1411.0.0.11WPM..111.141110411111.10104111.1.N.11../1i01141110.,,...........M.1

Fig. 8.-Circuit using differential control,
also a typical differential condenser.

the tuning coil. An H. F.
choke is usually placed in
the plate circuit as a bar-
rier to H.F. currents in
that direction, and it is also
advisable to include a by-
pass condenser as shown by
the dotted lines in Fig. a.
This is to provide an al-
ternative path when the
reaction condenser is set to
i t s minimum
position. A
suitable v a 1 ue
is .0002 mfd.
Another idea is
to use a differ
ential conden-
ser as in Fig. 8.
Theoretically,
this has an
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i knows the symptoms. Instead of a such as low input damping, but is inclined mended if the H.T. battery is not tapped i
gradual passing into oscillation with just to give ploppy reaction. In this case, at frequent intervals.

! a slight rushing noise to indicate the potentiometer control of grid -bias is not Selectivity and Tone
1 transition, the set suddenly breaks into always effective as a cure, but an arrange- One of the chief characteristics of I
i oscillation with a " plop." At its worst, ment which usually gives good results reaction is its effect on selectivity.

this makes the set very difficult to handle, is shown in Fig. 10. Here the reaction Besides the increase in signal strength,
as no degree between moderate volume and there is always a marked improvement in

i actual howling seems possible. TO H.T.+I
re

selectivity as the reaction control is
Fortunately, there is an easy medy advanced, and for this reason it often

which is almost infallible. It is the fitting pays to make full use of it on your own I
1 of a potentiometer to control the detector

grid -bias. It is arranged as in Fig. 9.
receiver. Often interference from another I
station can be eliminated by increasing

1 The potentiometer should have a resist- COIL the reaction. If the station to which I
1 ante of at least 400 ohms, otherwise it you are tuned is then too loud the volume

will consume an appreciable amount of should be reduced by one of the other
I current. A tapped potentiometer will forms of volume, control fitted, such as by I

very often do quite well-suitable tap- lessening the capacity of the small con -
pings being +, 4, and i. The two ends are denser usually fitted in series with the
connected across the filament as shown in aerial or by increasing the bias on the I
Fig. 9, and the grid -leak return taken to variable -mu valve, if one is used. Any i
the best tapping. q tendency to side -band cut-off, due to the

I Obviously, ploppy reaction may be increased selectivity is best compensated 1
aggravated by such things as too high a for by use of an intervalve tone control, 1
plate voltage on the detector valve, or by reducing the tone compensation

I unsuitable grid -leak, and condenser values, Fig. 10.-Reaction from screening provided in the case of pentode ouput.
or an unsuitable valve. It is, therefore, grid of S.G. detector valve A variable control is always preferable I
just as well to test these points first. It . because the same degree of reaction will

I may save you the trouble, and expense is taken from the screening -grid instead not always be used. Of course, approxi- 1
of fitting the potentiometer. of the anode. Its success depends on mate compensation can be obtained for

..: getting the right voltage on the screening- circuits using very selective tuning coils -
I Reaction and the Screen -Grid Detector grid, and if this is done the control of with considerable reaction by employing (I
i The use of a screen -grid valve as the reaction becomes delightfully smooth. an intervalve transformer with a rising I
! detector has recently come to the fore. The best voltage is usually about 30, and characteristic, or by using uncompensated
I It has certain advantages over the triode the use of a potentiometer is to be reconi- pentode output. _
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CMOS ECM SETTING HANDS
u-snAPEO BAR

Works off small battery
be plugged into O.A.
tion. Uses practically
.Min. dia. in any
fix-noE8S16/ Serowe required.

sintED
III

To
BAT

battery
no

panel

to

NO FIT THIS
ELECTRIC
CLOCK
TO YOUR SET!
NO MAINS NEEDED!

Iy KEEPS CORRECT TIME!
v NO WINDING I

lasting 12 months, or can
without affecting rc000

current. Fits into hole
up to iin. thick. Easy to

Only
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WONDERFUL OFFERUNIQUE SPEAKER BARGAIN
GENUINE 1933

LINCOLN-STEWART
P.M. M.C. SPEAKER
, 'omplete fidelity of reprodue-

I
io

Lincoln-Stewart P.M. Moving
n is assured with the

Coil Speaker. Includes uni-
versa] transformer fur all
types of output valves. Will
handle immense output with-
out distortion and is guaran-
tee hi every way. List Price
.39s. Iiii. Special offer to
PRACTICAL WixEL 1 1
1 carless .., ...
Dia.. of cone S., depth 41.,,jpt

Cash or C.O.D.
Deery Smalo, PEARL & PEARLfully guaranteed.

190, Bishopsgate, London,
jE.C.2.

LAmpLuGH 34/-

7I-
DOWN

and 6 monlIalv Pay -
marts of 2/6.

NO REFERENCES
REQUIRED.

D.C. Moving Coil
LOUDSPEAKERS

(chit, roll.. when otderlog)
al;o

A.C. Model, using
po t as choke.

DIAMETER Slins.
On. from front of panel back
oi Cage. SWigg movement. Hands
set from front. Nickel . plated
bezel. Useful addition to any
set. PEARL & PEARL,190,Bishopsgate,E.C.2

1, Liverpool Street, E.C.2, 100, Houndsditch, E.C.2,
Pentonville Road, King's Cress.

RIVERSIDE MFG. Co., Ltd.,
Dept. 21, crisp Road, COMPLETE WITH BATTERY

Hammersmith, W.B. ®276,
Telephone: Riverside 6392. POSTAGE 6E3

0 01:THERN RADIO Wireless Bargains ; Ready

4-1-1'1EASY' conbtructors' kits; 303 3 -valve battery kit, less a.
19/6, with 3 Mallard] valves (P.M.ILF., P.M.2D.X.,P.M.2).3II/ -
e3acmh.(111.krta70,,,alMe(tpeokir.1122.14 p6 -31721v ex. kit, less valves, 26/, With

D P.M.2), 49/- each dial
05/7/6); Meteor 3 -valve "'A " kit, including cabinet, Celestiot
0.0. P.M.speaker, and kit of parts, less valves,£3/7/(1, with 3 valve,
as above, Z4/12/6 (list £8/17/6); Mallard Radio for Million 3 -valve
A.C. kits, complete, with 3 Milliard valves (P.E.N. 4v., 354v.,
fl4v.), 13/12/6 (list £6/10). All kits advertised are brand new,
and contained in original sealed cartons; valves advertised art,
the manufacturers' specified 1 sires;

CELF.STION P.M. Sounder Speakers, brand new, 16/- each
Net 27/8; D.C. Speakers, Silver Ghost, all voltages, 11/.

Cyhion 3 -gang eundensers, 0.0005, shrouded and trimmers, H/9
each (list 32/-): genuine Amplion loud -speaker units, 2/9 each
(list 12/6) ; screened chokes (H.M.V), I/. each; condensers: 4 odd.
2/6 each; 2 mid., 1/9; 1 mid., 11- each, all 760 volt test; blocks
12 mid- (2+2+2+2+2+1+1), 0/9 each; 10 mfd.(2-1-2+
2+2}1+1), 6/3 each; all 1,500 volt teat; mains trns-
formers, all capacities, in stock, andspecials quoted for; all goodsformers,
guaranteed. Carriage paid. -Southern Radio, 323 Euston Rd..

N.W.I (near Warren St. Tube). 'Phone: Museum 6324.
(2412

------------- - - -----
TERMS

Everything Wireless supplied on lowest terms. Prompt
Delivery Guaranteed. Price list Free on request.

NEW BLUE SPOT 99 P.M. MOVING COIL With order
UNIT. IfPrIce 02/10/6 5/_
A.1.1 11 monthly paynwIrd s of 5.6

BLUE SPOT PERMANENT - MAGNET
MOVING -COIL SPEAKER 29 P.N. With With order
Mput t mipJoritier Cash Puce EL12/
And 6 monthly paYments of 6/2 ' '9. 5/-

12 BEIDE W.A. NIGH TENSION ACCUM17- With order
LATORS (120 volts, 5,000 M.A.). Cash Price 7/_
9315!-, And 11 monthly payments of V,

ATLAS ELIMINATOR A.C. 249. Three H.T. With order
tappings. 20 litiA output. Cash price 52/19/6. 5/,.
And 11 monthly payments of 5/6.

ALL CARRIAGE PAID. QUOTATIONS BY RETURN.
To geoid delay mill sostoomrs kindly scud first payment ird0

order.

The LONDON RADIO SUPPLY CO.
Dept. PR. Esfohl shed 10'25.

11, OAT LANE, NOBLE STREET, LONDON, E.C.2.
Won. . .V AT 10 .V :I L 1977.....-- - ............,

UNIQUE PORTABLE BARGAIN

1 111

' Ill Il

I Idfl'il'orNEWtli vii i -
,,,,,

IIII

, i.

1

1

.1 ,i

i)II ill ia---0--L-t t y 1'1, l'",
'

T,

PEARL & PEARL
190, BISHOPSGATE,

I- ISSEN 2v.
Pentode

TRANSPORTABLE
This f amous Lissen
2 -valve Pentode port-
able is complete with
Lissen I20v. MT. Bat-
te..7, Li.'" 9., O.B.
Battery, Lissen 2v. Ac-
cumulator and Lissen
valves; incorporates ba-
lanced armature speaker.
Ideal Portable for lion-
days, in the car, or on
picnic. Special pm-
1: base enables us to offer
them at this remarkable
price. Stocks limited
get yours to -flay.

Carr£2 -19 - 6 paid.
LONDON, E.C.2
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Absolutely Constant
Voltage Regulation!
CLASS ' B' MAINS UNIT
Heayberd are the first mains unit manu-
facturers to market special Class " B "
Mains Units incorporating the new Neon
Stabiliser Tube produced by Messrs. Cossor.
Thus making it possible to get really constant
voltage regulation irrespective of the current
taken from the unit, between 5 and 50 ma.
Two units are available, one for D.C. mains
which is absolutely complete, with the
exception of the neon tube. the other for
A.C. is supplied in unassembled Kit form.
Both units provide an output of 120-130 v.
at 5-50 ma. with two intermediate tappings.
COMPLETE UNIT FOR D.C. MAINS
Supplied in neat crystalline finish black metal case with bakelite
panel carrying the controls. Exceptional smoothing 55/.
circuit. Flex and adapter.

UNASSEMBLED KIT FOR A.C. MAINS
This Unit is supplied in kit form for those who prefer to build it
into an existing cabinet. Sterling Heayberd components and
Westinghouse Rectifier. Full instructions and wiring OG
diagram. Price 00/
The Cossor Peon Stabiliser Tube is not included ineither of
the above units; this should be obtailied front Messrs. Cossor
-lope 5.130 at 70.

Post coupon below for
FREE folder No. 971

F. C. HEAYBERD & CO.,
10, FINSBURY ST.,

LONDON, E.C.2.
211iiitite front A foorgutc Stn.

'POST COUPON NOW
Please send ens FREE fully -descriptive folder
No. 971 dealing with Heayberd Class B Mains
Units.

Mr.

Address

Prue.

Famous Maker's Odere I RA ItactioGram 12K/
CABINET for WY "

SEVEN DAYS' FREE TRIAL
(OR 101- MONTHLY)

Polished Oak I and Piano built I
The acoustic Tone brings a fine
thrill. Makers to Radio -Press,

1333.C., 3,000 clientele.
MODELS PROM 35/. to £15.

1 \ Photographs and List FREE.
"D" PICKETTS Cabno-Tinets

o,Piane
16-15-0 (P.R.), Albion Road. Berleyheath

FOR DE -LUXE RADIO-
GRAMS

PICKETTS CABINETS
Recommended for Best Results !

FAROS 2 magnet bal. arm. speaker unite, large
4 pole type. List price, 21/-, to clear 6/-
AMPLION cone speaker unit in Walnut domed -
top cabinet, 7/6 complete.
R.I. mains transformers. Prim. (Input),
200/220/240 v. A.O. 40/100 cycles. See. (output),
300v. -0-300v., 60 m la.. 2v. -0-2v., 4 amps.,
2v. -0-2v., 1 amp., each 10!-.
ERICSSON 2-1 (suit 3-1) L.P. Transformers.
Listed 17/6; each, 3/3.
AMPLION speaker units. Over 75 per cent.
redact. Each, 2/3.
All new and guaranteed and sent carriage free U.K.PIONEER RADIO NNPTG. CO., LTD.,
COPTIC STREET, W.C.1. Museum 9607,

'UM

Fig. 2.-The completed desk
with the set in position.

UNLESS a battery -operated set is
entirely self-contained, with the
necessary batteries, etc., housed

inside the cabinet, it is difficult to keep the

A Useful Radio DeskI
A Neat Arrangement for Accommodating

Batteries and Radio Books

Fig. 1.-The superstructure with compartments fo batteries
and books.

installation neat and tidy, and at the same
time to have all the items readily accessible.
A very useful wireless desk or table that
solves the problem in a novel way is shown
i n tffi e accompanying
illustrations. The con-
struction of this handy
piece of radio furniture
is well within the cap-
abilities of any amateur.

Th6 desk consists of a
plain table surmounted
by a superstructure which
accommodates the set
and batteries, and also
affords convenient shelf -
room for reference books
on radio matters. It is
not necessary to make the
table 'especially for the
purpose unless you prefer
to do so, as almost any
plain table of suitable
dimensions can be con-
verted into this radio desk
by adding the fitting
shown in Fig. 1.

Details of Superstructure
This superstructure is

a simple box -like arrange-
ment with a longitudinal
partition fixed vertically
near the centre. The
space behind this parti-
tion forms the battery

By W. OLIV
NEM NEIMP.411MSFAM4 HRH 14111

compartment, which should be roomy
enough to accommodate the H.T. battery
and accumulator (as shown in Figs. 3 and 4),
while that in front of the partition can be
used as a bookshelf for radio books (as
shown in Fig. 2).

The parts are assembled with glue and
nails, the heads of the latter being punched
beneath the surface and concealed with
plastic wood. When completed the super-
structure can be stained and polished to
match the table, and screwed down on to
the top of the latter in the position shown
in Fig. 4. When the set is in position on
the upper shelf, it is at a convenient eye -
level for accurate dial -reading, and one's
elbows can be rested comfortably on the
table while manipulating the tuning con-
trols  these details make a material differ-
ence to the comfort or otherwise of spending
an evening " searching " for distant
stations.

The table or desk is intended to be
placed against a wall ; the batteries and
leads are then out of sight, and the resulting

effect is quite neat. This
arrangement is actual 1
better than the usual self-
contained Cabinet, in that it
affords free ventilation for
the batteries, thus helping
to keep the H.T. battery
cool and dry, and prevent-
ing any corrosive fumes from
the accumulator reaching
the interior of the set.

That Circuit you require is in 25 Tested Wireless
Circuits by F. J. Camm 1!-, or 1/2 by post from
Geo. Newnes, Ltd., 8/11, Southampton Street,

Strand, London, W.C.2.

Fig. 4.-A side view
of the completed ar-

rangement.

FiI. 3.-Showing how
the batteries are ac-

commodated.
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. BRITISH MADE

The quality of the per-
formance is positively
thrilling. What complete
mastery of all frequencies!
How rich and pure every
note and word! What .11
delight to listen to pro.
grammes so faithfully and
perfectly reproduced !

Write for Catalogue No. P.R. 15. S.

A FEW OF THE SPECIAL FEATURES
High quality output transformer with special
plugs and sockets for easy valve matching in
place of troublesome solder tags  Suitable for
all ordinary Output stages and Class B. Q.P.P.
Pentode Model 2/6 extra  Specially designed
Magnet fitted with side plates to exclude dust
and magnetic particles from the air gap 
Specially designed moisture proof cone and
speech coil-no warping or fouling in the
gap  Extremely fine response throughout the
musical scale.

In luxurious cabinet of Mahogany or Walnut
162 P.M. 6716,1 P. ices do not ably In I.F.S.

THE BRITISH BLUE SPOT COMPANY LTD.
94/96 Rosoman St., Rose-
bery Ave., London, E.C.1
Distributors for N. Eng-
land, Scotland and Wales:
II. C. RAWSON (Sheffield
and London), Ltd., too
London Road, Sheffield.

`
,r5\

\ 

r.-1411MMIIIII.M111.114111141111.041011.11.0.111.11.10.104,...111
SOLVING YOUR RADIO PROBLEMS!

(Continued from page 328)
i..0.....o...oemon....o.10111011,1=1.1141.11MM., AMP I.MMol 14Ni

As to the input (grid -filament) impedance
of a valve, this is always high in a low -
frequency valve which is not passing grid
current. Consequently, if we are properly
to match this to the anode circuit impedance
of the preceding valve a step-up B.F.
transformer is employed. For best results
the ratio between secondary and primary
should be the same as the proportion be-
tween the grid circuit, and preceding anode
circuit, impedances. In the case of a
Class " B " valve, the conditions are
exactly reversed. Since this valve passes
grid current, its grid -filament impedance
is lower than the anode impedance of the
" driver " valve ; hence a step-down trans-
former must be employed.

You know that a 1 : 1 ratio coupling
(a tuned -grid circuit) is generally used
between an S.G. and detector valve. The
reason is now fairly obvious ; an S.G.
valve has a high anode impedance, and
the detector has a (comparatively) low
grid impedance since it passes a small
amount of grid current. In practice
the two impedances are just about equal
and, therefore, neither a step-up nor step-
down effect is required between them.
Matching the Aerial Circuit

We now come to a point which is very
frequently neglected-the matching of the
aerial tuning circuit to the grid circuit
impedance of the first valve. You know
that the ordinary aerial -earth system is
actually a condenser, and its capacity may

from .0001 mfd. to .001 mfd.
We, have also seen that a condenser has
impedance, so that if a large capacity
were joined between the ends of the aerial
tuning coil it would have the same effect
as a resistance connected between the same
points. Thus, no matter how " good "
the coil was, its efficiency would seriously
be impaired and it would not match the
grid -filament impedance of the valve it fed.

The Series Aerial Condenser
You can see now why selectivity may be

improved by connecting a condenser in
series with the aerial lead-in. It acts as a
series impedance, you can consider it as a
resistance if you like-and so increases
the resistance in parallel with the coil.
Suppose we take an actual example and
assume that our aerial has a capacity
of .0003 mfd. Its impedance at 300 metres
(1,000,000 cycles) will be 500 ohms, and this
" load " would actually be placed " across "
the tuning coil if no series condenser were
used. But if the aerial were connected to
the coil through a .0001 mfd. condenser
(impedance about 1,500 ohms), the aerial
" load " would only amount to 2,000
ohms. The net result would be not only a
gain in selectivity but also in efficiency.
We can see from this that a series aerial
condenser, although it increases selectivity,
does not always reduce the set's sensitivity
-it all depends upon the relative capacities
of the condenser and the aerial. There
are many other wireless problems that can
be solved by applying the principles of
impedance, but I will leave them for
you to think out yourself.

SERVICE !
WE REPLY TO EVERY QUERY

FREE OF CHARGE !

2/6
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Featherweight Portable
Krr"A"

pAaurtths,o r' Kit voafivfierss,t s:ainfieetd,

basebpanel, ar
CASH or C.O.D. Carriage Paid, 63/1o ;3d

and speaker,

Delivered, Carriage Paid on first payment of 5/8
Balance in 11 monthly payments of 5,8.

Set of specified valves, £21613. or add 4/3 to
each of 12 monthly payments.

FURY FOUR
BATTERY Model r-A.C. MODEL ---1

KIT ,w, Author I !'sKit of 1
KIT 11A5, Autthor's i

Ki of I
specified parts, including i I specified parts, including I
ready drilled pawl. but less : I ready drilled panel, but less
Valves and Cabinet. De- I . Valves, Cabinet, Motor, Pick- 1

livered Carriage Paid, on I 1 up and Speaker. CASH or I

First Payment of 4 el ; 1 I C.O.D. Carriage Paid . i
i zi6/ ** : I /1007/6. Delivered, Cat- 1

Balance in 11 monthly pay- I , riage Paid, on first gi pi. i
meets of 12/, I 1 payment of - - I ,a,

CASH or C.O.D. Carriage I I Balance in 11 monthly pay- I

Paid, £6/10/9.
.1 I

merits of 19', -I
For full details see our previous advertisements.

BRITAIN'S FINEST WALNUT
RADIOGRAM CABINET

ari in. high,
22 in. wide,
151 in. deep.
Speaker com-
partment 17
in. by 19 in. by
14 in.

As illustrated. Cash
or C.O.D.
Carriage 2/6 extra. I°
Or 8/3 Deposit and 11 modhly
payments of 5/9. (mrriogis
paid.)
IN OAK OR MAHOGANY

NO EXTRA.

1933 ADAPTAGRAM
Direct from Factory. NO
MIDDLEMAN'S PROFITS.
Built by master -craftsmen o
the Piano Trade. Real Inlaid
Walnut, mortised, tenoned
French polished. With motor
board ready to take you
Set, Speaker and Power
Equipment. Plain front o
vignetted panels, 14 In. by
7 in., 16 in. by 7 in., 18 in.
by 8 in. Baffle Board, 3/6
extra. SEND FOR LISTS

PETO-SCOTT P.M. MOVING -
COIL CLASS "B" SPEAKER

SEND Just pay a further 216 on delivery. Balance
in 5 monthly payments of 5/6
A permanent -magnet moving -coil unit.
Extremely sensitive. Perfect quality. (Cash

ONLY or C.O.D., Carriage Paid, 29,6.)

HALF PRICE
CASH OFFER

Pete -Scott Ciass " B " Driver Trans- Yours for
former ... (10/6)

Full Sire Class " B " Conversion Blue -
(96.)

3 Pilot Constructional Envelopes (3/-)
(Containing 3 Full Size Blueprints of 5 -valve
Super -Het, 3 -valve A.C., 3 -valve 8.0. Battery
Set.)

Peto-Scott Short -Wave Book (10
(How to Build 4 Short -Wave Sets with Full
Sire Blueprint.)

Post 6d.
Extra.

PETO-SCOTT CO., Ltd., 77, City Road, London, E.C.1
'Telephone Clmkenwell 9406-7.

West End Showrooms : 62, High Holborn, London, W.C.2.
'Phone : Holborn 3248.

Deal Sirs Please send me CASH/C.O.D./1LP

o, which I enclose £ d CASII/H.P.....

NAME

.kDDRESS

Pr. W. 20/5/33.
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Micro -Wave Apparatus
THE Exhibition arranged by the Physical

Society at the Imperial College of
Science and Technology, South Kensington,
was of particular interest to radio fans,
and a large proportion of the exhibits was
devoted to radio and electrical apparatus.
The Marconi Co. showed a micro -wave
transmitting and receiving installation,
which demonstrated the generating and
propagation of waves of about 50 centi-
metres in length. Micro -wave communi-
cation is getting a lot of attention these
days, and readers will remember my
description in these columns of the
apparatus in course of erection for cross -
Channel communication between French
and English aerostations. Most of these
transin itters on micro -waves utilise a
parabolic reflector to focus the trans-
mission into a narrow beam. A similar
system is used in the light beam apparatus
shown by Marconi, in which radio
signals are imposed on a beam of light.
In this case a sodium discharge tube is
placed in the focus of a parabolic mirror
and is modulated by a small power
valve across the grid and filament of
which is applied the speech current.
Class B and the L.T.

APOINT which must be borne in
mind when converting a receiver

to the Class B principle, is that the
latter type of valve requires a filament
current of .4 amps. As the Driver valve
should also be of the small power type
and requires .2 amps. in place of
the .1 taken by a small L.F. valve, the
accumulator will not last so long, and a
larger cell should be chosen.
Fox " Synero-Dynamic " Radio

TE difficult problem of arriving
at the correct balance of quality

and selectivity has been very seriously
tackled in the design of the Fox
chassis, and the result of the researches
in this direction has been to retain all
the possible constituents of the former,
without detriment to the advantages of
the latter. It was, therefore, necessary
to evolve a highly efficient band-pass
circuit that would give a high degree
of selectivity without rendering the
receiver less sensitive to broadcast signals.
This has been accomplished by using
extremely high -efficiency coils in the
aerial filter, and high -gain inter -stage
inductances in the H.F. amplifiers. The
matching of the four tuned circuits has
been calculated with a mathematical
degree of accuracy which has resulted in an
extremely high overall sensitivity charac-
teristic, consistent with an average peak
separation of about 9 kc/s. Greater H.F.
efficiency has been obtained by using normal
A.C. screened -grid valves in preference
to variable -mu types, where the utmost
possible efficiency is in many cases unob-
tainable. Effective volume control is pro-
vided by a potentiometer in the H.F.

bias -circuit, which is also arranged to
close the aerial inductance circuit on a
reduced setting. The effect is to provide
practically linear control from silence to
full volume. The detector is of the power
grid type, using a 354 V. with normal
values, and has a high -frequency " stopper "
choke in its anode circuits. Much atten-
tion has been paid to the de -coupling
in all H.T. and grid -bias circuits, ensuring
the complete stability of the receiver and

One of the Columbia Receivers retrieved from the
recent explosion at Mitcham. Although badly
damaged, each set was found to be in working order

after being excavated from the debris.

a surprising absence of mains hum. The
low -frequency stages have been designed
to combine capacity coupling with a
minimum of high -note loss, and no attempt
has been made to obtain a high magnifi-
cation of audio frequencies with its normal
accompaniment of distortion due to over-
load. The pentode output valve, an
indirectly -heated Pen4V, provides an un-
distorted output of approximately 21 watts.
A tonal modulator is incorporated in the
intermediate L.F. amplifier, which pro-
vides a regulation of the passage of high
notes, if desired. The mains transformer
is provided with a range of primary taps
to cover principal voltages from 100 to
250 at 40 to 60 cycles. A D.W. 2 full -wave
rectifier is used. The chassis is constructed
of 22 gauge steel, and is sprayed with a
silver -colour finish.

Buy British
HERE are two instances that go to

prove that it is better to buy
British. Firstly, a few weeks ago there was

May 20th, 1933

a disastrous explosion about which I am
sure you all read in the newspapers. In one
of the houses that were blown up was a
British -made wireless set of a well-known
commercial make. The set was blown sky
high, and was later retrieved from a pile of
debris two streets away. The cabinet was
terribly battered and it looked as if its life's
work was over. Not a bit of it, however !
On being switched on it worked perfectly,
the whole of the chassis, batteries, and
valves having withstood the tremendous
shock successfully. When you think of it,
however, the modern set, with its extensive
use of metal and chassis method of fabrica-
tion, is a much more sound engineering job
than hitherto.

Secondly, a few weeks ago many British
valve firms altered the design of the cath-
odes of their A.C. valves considerably, in
such a way as to give a much longer service
life to the valves. The emission was found
to have been improved, and the filament
was specially held so that sagging and
distortion was impossible. This was not
announced publicly in any way, and the

advantages of this improvement were
handed on without any fuss whatsoever.

Neon Lighting for a Radiogram
RESEARCH electrical engineers are

trying to produce a cheap and
safe form of neon lighting for domestic
use, whereby the danger of shocks will
be minimised by stepping up the
frequency of the mains to such an
extent that shocks will not matter so
much. I tried this form of lighting for
some time to give a soft lighting effect to
a large Kadiograni I was using at the
time, as I am a firm believer in the
advantages of listening to special broad-
casts in dim or half lights, and I found
the soft glow of a neon tube to be
especially soothing. All went well for a -
few months until the set developed a
most annoying and powerful hum. I
tried all the usual remedies without
success until I somehow or other tried
out the set with the neon tube out of
circuit. The hum immediately stopped,
but I never found out the real cause
of the trouble, or rather the solution of
it, for I was never troubled with the
complaint as long as the neon tube
was inoperative. Anyway, the light
nights came along and I did not bother
with it again, but even now I sometimes
ponder over it.

Paper Condensers
DAMP, humid conditions of the atmo-

sphere, and of the soil, are good for
wireless reception, and I read an item
the other day that started me pondering
as to whether a damp set would give
better results than a dry one. An amazing
line of thought admittedly, and one that
I hope will not induce you to pour a bucket
of, water over your set as a new line of
experiment. Anyhow, you may or may
not know that the capacity of a condenser
is directly proportional to its state of

dryness " or " dampness," and in the
manufacture of the paper used in certain
types of condensers, and in cables and other
electrical apparatus, great precautions
are, taken to ensure that the paper is
perfectly dry. To ensure that the paper
used in highly accurate paper condensers
is always of the correct hygroscopic value,
that is, in plain English, of the same
wetness, a novel instrument has been
devised. This takes the form of a large
condenser with two silver plates the
capacity of which can be varied.
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S IECIRION
CONDITIONS generally have been

fairly good all round, and with
the exception of earthquake periods,

most days have permitted a fair reception
of a number of broadcasts on short -waves.
Atmospherics, on some nights, and in
particular on the 40 metre band, were such
that listening on headphones was no
pleasant pastime and their intermittent
crashes on certain occasions almost wiped
out telephony transmissions.

Moscow 50 in. is on the air nightly
and you may hear talks from this station
in various languages, including English, at
8.0 p.m. From the announcements I find
that this transmitter no longer relays the
Trades' Unions station on 1,304 m., but
Moscow Old Koinintern on 1,000 m. On
the other hand, the T.U. programme
appears to be taken by a powerful Russian
station on 46.6 m. (6,438 kc/s) Somewhat
below this on 6,611 ke/s (45.38 m.) you
may hear from time to time an operatic
performance from Moscow or Leningrad.
or even a relay from Bakou, Kiev or
Samara ; from a French announcement
picked up some little time ago, I
gathered that the station was one operated
by the Club Central de l'Arntde Rouge
(The Central Club of the Red Army).
Whilst on the subject of Moscow, you may
now and again faintly hear a B.B.C. pro-
gramme on almost the same reading as
that logged for the Vatican station (50.26m.)
it is the sixth harmonic of North National.
Again, slightly above HVJ, you will pick
up a somewhat distorted version of Bor-
deaux-Lafayette's broadcasts, namely, on
50.7 in.) Just at present, the 50 metre band
suggests a good field for investigation as
there have been a certain number of altera-
tions made in wavelengths, and conse-
quently, in this section you will find new-
comers, if not interlopers.
On the 48 Metre Band

On 48.2 m., 2R0, Rome frequently carries
out test transmissions, although according
to my log, with but few exceptions, the
broadcasts are still regularly made on
25.4 m. W8XK relaying KDKA, on
48.86 m. is a very poiverful signal on almost
every night from 9.0 p.m. G.M.T. onwards,
and a slight twirl of the condenser at a later
hour (between 12.30 and 1.0 a.m.) may
bring you a whisper from YVIIBMO,
Maracaibo, on 48.95 m. (6,127 kc/s) which
frequently relays YVIBC, Caracas. In the
call, Aqui Broadcasting Caracas will be
mentioned. A direct relay of the main
station is also carried out on 49.1 m. Its
identity may be confirmed by the interval
signal consisting of strokes on a gong, i.e.,
two beats G and two beats F.

W3XAL, Boundbrook, which relays
WJZ, of the N.B.C. system, I do not appear
to have heard for some days, but on the
other hand reception of W2XE, Wayne
(N.J.) on 49.02 m., taking the WABC, New
York (Columbia) programme has been
particularly good. You might try for
VE9GW, Bowmanville (Ont.) on 49.22 m.
(6,095 kc/s) which acts as the short-wave
relay of CKCW, Toronto ; it has resumed

its broadcasts and has already been heard by
listeners in the British Isles.
Denmark, Vienna and U.S.A.

During the past three weeks or so the
signals of OXY, Skamlebaek (Denmark)
on 49.4 m. (6,073 ke(s) have been very
powerful ; in fact, the Copenhagen wireless
entertainments heard through this channel
have been better than via Kalundborg
(1,153.8 m.). I slo not know whether OXY
has definitely abandoned 31.51 m., but if
results are to be considered it will be
difficult to induce the Danes to revert to the
lower wavelength. It may be due to this
unexpected invasion that UOR2, Vienna,
has been compelled to move to 49.6 in.
(6,048 kc/s) a position now shared with
VQ7LO, Nairobi. Vienna, fortunately, does
not work every night and should not often
interfere with the Kenya station which
appears to be at its best between 6.0 and
7.0 p.m. G.M.T. On 49.67 m. (6,040 kc s)
WIXAI: relaying WEEI, Boston, of the
N.B.C. red network, has been logged very
regularly lately. It radiates the same
programme as 1VGY, Schenectady, WEAF,
New York and WTIC, Hartford. So far as
I know, W4XB, Miami Beach (Flo.), still
shares this channel, but I do not find it in
my log over the last two months.

Just a degree or so above, on 49.83 m.,
DJC, Konigs Wusterhausen, should give
you a full loud -speaker signal. For the
past ten days it has been on the air every
night with political speeches, official talks
and extracts from the Berlin or other Ger-
man programmes. This station, which was
formerly used for the relay of entertainments
to the United States, will now provide
special broadcasts after midnight of interest
to German residents in North and South
America.
Above 50 Metres

Casually working up above 50 in.. which is
an excellent landmark, as you will soon
find, you should hear on about 55.5 in. or so
the quarter harmonic of Radio Normandie
(Fecamp). Make a note of it, as in its
immediate neighbourhood, occasionally, a
Berlin broadcast may be picked up. It is
DTG, Konigs Wusterhausen (56.9 m.),
acting as one of the channels for the relay
of a German entertainment to the U.S.A.
You will find it sandwiched between the
Neatly whisper and the fifth harmonic
of the National relays on 57.66 m. Again,
slightly above on 58.31 in., on Tuesdays or
Fridays between G.M.T. 19.30 and 21.30,
the Prague Experimental station OKIMPT
may possibly be logged. Announcements
are habitually made in several languages
and thus you may recognize the call.
Here again, on 59.4 in., you should stumble
across the sixth harmonic of London
Regional. If you care to jot down their
corresponding dial readings, these har-
monics are very helpful for calibration
purposes. Others further up the scale and
equally useful are : 65.6 m. (fifth harmonic
of Poste Parisien) ; 72 m. (fourth harmonic
of National relays) ; 75 in. (Radio Nor-
mandie) ; and on about 109 m. (third
Poste Parisien.)-J. Coors.
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A. F. BULGIN & CO., LTD., ABBEY RD., BARKING.
Showrooms . 9/io/ii, CURSITOR ST., E.C.4

IF YOUR RECEPTION
IS INDIFFERENT

WHICH mAD BROADCASTING
DOpti,--7ZNE

ELECTRON'S SUPER AERIAL altir

WI LL MAKE IT BETTER
because it definitely in-
creases signal strength,
and cuts out interference.
The most selective aerial,
protected by the heavy
rubber insulation, which
abolishes masts, insula-
tors and separate leads -
in. The first and only
efficient invisible or in-
door aerial. Lightning
proof -you can get your
£100 Free Insurance tom
day from any dealer.

100 Ft 3'6 75 Ft 2'6 50 Ft l'9 25 Ft 14
OlE NEW LONDON ELECTRON WORKS LT -2.6 EAST HAM LONDON E.6.

LOUD SPEAKERS REPAIRED
(Blue Spot a Specialft/i. 51-)

Transformers 4/, all repairs magnetised free. Elimin-
ator Repairs quoted for. 24 Hours Service. Discount
for Trade. Clerlernwell 9069.
E. C. MASON, 44, EAST ROAD, LONDON, N.1.

TRANSFORMER AND
CHOKE STAMPINGS,
INSTRUMENT AND
RESISTANCE WIRES

Lists Free.

LUMEN ELECTRIC COMPANY,
9, SCARISBRICK AVE., LITHERLAND, LIVERPOOL. 21.
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BY THE PRACTICAL WIRELESS TECHNICAL STAFF
MANIC INDIGRAPH DIALS
SHORT Wave Receivers, experimental oscillators,

and several other pieces of apparatus used by
the keen radio amateur often call for exceedingly fine
adjustments of the tuned circuit. For this purpose
one can rely upon a small value of condenser and a
very steady hand, but obviously much more satis-
factory results aro obtained when a tuning control
capable of small adjustments is employed. In the
illustration below may be seen two of the Igranie
devices which have been produced for this purpose.
On the left is the standard dia!, which is of the friction
drive type and has a reduction ratio of 10 to 1. This
is obtained by clamping a large ivorine disc (the
rotatable portion seen through the window) between

!panic Indigraph dials with mic

two metal discs which are kept pressed together by a
spring. 'This gives a smooth even movement, free
from backlash, and is to be preferred to any form of
toothed gearing. A transparent window is fitted to
the upper part of the casing and a portion of the
celluloid forming this window is cut away below the
dial markings to enable records of stations, wave-
lengths, etc., to be marked direct on the ivorine dial.
If these markings are made in pencil they may easily
be removed when desired by an ordinary pencil rubber.
Fixing is very simple and the dial will be found to
function exceedingly well. The dial on the right is
similar in its main construction but has the additional
advantage of a micrometer vernier which gives a
reduction of 500 to 1. This is carried out by a worm
adjustment working on the rear of the large hand -
tuning kuob at the bottom of the dial, and the small
knob which projects at the side may be disengaged by
a simple movement to enable the.eoarse adjustment-
approximately 10 to 1-to be employed for preliminary
adjustment. For special apparatus this will be found
a most useful device and may be used with every
confidence. The prices of the dials are 5s. & 9s. 6d.

ORMOND TRANSFORMERS
SAMPLES of two Ormond L.F. transformers have

been received for test and are illustrated at the
foot of this column. The particular model is R.531

Ormond R.531 L.F. transformer.,
and is of the nickel Iron type having very small
dimensions. It is made in two patterns, one of which
is provided with, a centre -tapped secondary for use
with Q.P.-P. output stages. The ordinary model has
a ratio of 5.5 to 1 and the Primary has a D.C. resistance
of approximately 1.000 ohms. The ratio of the

centre -tapped model is 8 to 1 so that it may be
used to fully load two pentodes when used in the
Q.P.-P. principle. Both transformers may be used
with the customary anode connection, but as is
usual with these nickel -iron transformers, better
results are obtained with the parallel -fed method.
On test they gave very good reproduction and
no undue resonances were noticed. The volume
handled was, ample and they may be used with
any normal circuit with splendid results. The
prices are 7s. 6d. each.

NEW G.E.C. SOLDERING IRONS
AS a result of the practical advantages which

are being obtained from the use of elements
in which the element wire is
embedded in refractory, the
General Electric Co., Ltd.,
has now perfected the design
of a new type of soldering
iron in which this type of
element is employed. The
new patterns are being in-
trolueed forthwith to replace
the standard patterns of this
useful tool, and are approximate-
ly of the same weight and loading,
namely, 300 watts, as the, old.
They are suitable (1) for medium
to heavy duty, such as general
repairs in a workshop and con-
tinuous; soldering under factory
conlitions where the material to
be soldered is not too heavy, (2)
for heavier work and soldering
seams in regular factory produc-
tion. The practical tests which
have been carried out on these new
types have proved in the highest

ro-vernier. degree satisfactory, and it can be
confidently

normal use these new irons will give a Very much longer
life than has been possible with irons manufactured on
any of the present standard linea. To prevent overheat-
ing the same precaution should be observed with regard
to switching them oft, when not actually in use, but
it has been found that this new type of iron will
withstand even this common form of abuse provided
it is not too prolonged or too frequent, whereas irons
with mica wound elements undoubtedly fail very speed-
ily under such treatment. Another feature of this new
iron is the improved method of fixing the handle to
the body of the iron whereby heat conduction to
the handle is reduced to a minimum and an
excessive temperature after prolonged operation is
avoided.

The price of the new iron shows an appreciable
reduction on that of the older pattern, the medium
type (11.0. 5,966) being 36s., and the heavy 40s. as
against 40s. and 44s. respectively.
BLUE SPOT 29 P.M. SPEAKER

ONE of the most useful loud -speakers manufactured
by the British Blue Spot Co., Ltd., is Model

29P.M. This is of the permanent magnet type,
requiring a 7in. diameter hole in the baffle.
It is of the simple claw -magnet type having
two arms, and is fitted with an input trans-
former. This may he obtained for Power,
Super Power or Pentode valves, and the
different ratios are obtained by means of three
terminals. For Q.P.-P. receivers a special model
of this speaker has been produced, and this has
a suitable transformer fitted. The sensitivity
is of a high order, and it can handle a power
up to 3 watts, which is more than is re-
quired for normal domestic use. Where it is
not desired to make up a cabinet, this speaker
may be obtained already fitted into an
attractive oak cabinet, and this is illustrated
on the right. The reference number in
tide case is 22 P.M., although the same
speaker is fitted. The tone is particularly
pleasing, giving a good balance throughout the
normal frequency band. Speech is  clear
and crisp, and transients seem to be
handled well. As is usual with all of
the products of this firm, a twelve months'
guarantee is given against faults or failure,
and it may thus be purchased with
confidence. Model 29 P.M. costs 32s. 6d.,
and Model 22 P.M. Is 45s.

LINEN I.F. TRANSFORMERS
WITH the increasing popularity of the Super-

heterodyne receiver, a number of new
components are appearing on the market which
have been specially designed for this particular
circuit. Messrs. "Assert have introduced some very
efficient I.E. transformers, one of which is illustrated
herewith. This is of very small dimensions (ap-
proximately three inches high) and is completely
screened. As may be seen in the illustration, the
coil is wound on a small double bobbin and the two
halves are spaced apart by a piece of paxolin tub-
ing. This enables the coupling , to be exactly the
same for each coil, and provides uniformity. Holes
drilled through the paxolin ends of the formers
enable an almost air -spaced coil to be obtained,
and the efficiency is thus quite high. A metal

s disc is fitted to the base of the coil, and a spindle is
attached to this. When the metal screening cover
is placed over the spindle and the locking nut
affixed the coil is totally screened and if used with

a metal chassis the screening is automatically earthed.
When used on a wooden baseboard it is necessary, of
course, to connect a separate earthing lead to the toe
of the screening can. The transformer is adjusted for

Listen intermediate frequency band pass transformers.

126 kc/s which is now the generally accepted standard
for intermediate frequency transformers, and in its
simplest form the curve obtained will be quite flat for
approximately plus or minus 3.5 kels, but, will cut off
to less than one hundredth uf the peak at 9 kc/s off
resonance. A stage Magnification of the order of 100
can be obtained with care when using a suitable A.C.
screen grid valve. The price of this component is
7s. 6d.

DUBILIER SPARKING PLUG RESISTANCES
Complete satisfaction and purity of reception with

portable radio receivers, etc., operating in motor
cars or with vans fitted with public address amplifiers,
talkie equipment and the like can only be obtained
when all sources of noise originating from the motor
car engine are eliminated. By far the greatest
amount of noise caused by the ignition system of the
car is produced at the sparking plugs and the
distributors, and to eliminate effectively all such
noises, the Dubiller Condenser Co. (1925) Ltd., have
produced a range of " Sparking Plug Resistances "
for the suppression of this form of interference. All
the advantages and patented constructional methods
of the standard Dubilier Metallized Resistance have
been incorporated in these resistances to ensure that
they are 100% efficient, the design being such that
they will withstand severe mechanical shock and
vibration and are unaffected by moisture or tempera-
ture (the latter being an important factor when it is
considered that the resistances are fitted in close
proximity to the hot engine). Further, they must
be able to suppress ultra short waves such as are
generated by the spark, otherwise all noise will not be
eliminated. Attention in manufacture to these
points has been given careful consideration and we
have received samples of these resistances for test.
We hope to give further infprmation concerning them
in a later issue.

(Continued on page 346.)

Blue Spot 22 P.M. cabinet
loud -speaker.
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Practic ere
from

Readers.
The Editor does not necessarily agree with opinions

expressed by his correspondents.

What is a Portable Set ?
SIR,-In reference to your article in the

April 29th issue of PRACTICAL WIRELESS,
on " Solving the Portable Problem," it may
interest you to know what is the weight of
my home-made portable set. It is a three -
valve set-o-v-2 with no coils and is quite
effective.

Case weighs 51b. 15oz.
G.B., 60v., and

66 H.T. 91b. 15oz.
Accumulator 41b. Ooz.
L -speaker 0 10oz. (Listen unit)
Set 51b. 6oz.

Total (say) 261b. Ooz.
I cannot conceive that it is correct to

say that the average commercial portable
cabinet weighs 10 to 121bs.-R. W. ROMANIS
(Rochester).

" Pigtail Connections "
SIR,-As the author of the article to

which Mr. Faulkner refers in your issue for
May 6th, may I be allowed to reply?

Mr. Faulkner questions the effectiveness
of the pigtail connection on the grounds
that its inductance is appreciable and,
naturally, varies with the position of the
condenser vanes. I do not think, however,
that this assumes any importance on a
normal short-wave receiver ; the average
short -waver employs a tuning condenser of
about .0001 mfd. capacity, which is more
than sufficient to swamp the effect of the
very minute inductance occasioned by the
pigtail ; furthermore, the shunt capacity
incidental to the metal bushes and end-
plates is also bound to minimize the induc-
tive influence. I have illustrated my point in
the accompanying diagram, where LI repro -
sents the pigtail inductance. Admittedly, on
ultra -short -waves the point is worth study -

Diagram illustrating Mr Eric Johnson's letter.

ing, but in any case noses can hardly arise
if the pigtail consists of rubber -covered flex.

With regard to potentiometer noises,
Mr. Faulkner is extremely fortunate in
being able to dispense with this component.
One does occasionally strike a detector
valve which behaves well without one on
short waves, but I am afraid it is a rarity.

The fitting of an untuned S.G. stage for
the elimination of noise caused by inter-
mittent stay -wire earthing, etc, is an
expedient I strongly endorse. Stage gain
is practically negligible, but is offset by the
advantage mentioned, to say nothing of the

removal of blind spots in the tuning. For
those who cannot afford the necessary
expenditure, however, the tip concerning
the breaking up of stay -wires into odd
lengths is worth remembering.-Elbe JOHN-
SON.

" Push-pull " Detector Circuit
SIR,-I have thoroughly tested out the

new Push-pull detector circuit, described in
the March 4 issue, and must say the signals
on powerful stations are very strong indeed
and of splendid quality-generally remind-
ing one, from all points of view, of " anode
bend " results.

Rather better than the home-made coil
with variometer I found a three-way coil
holder with swinging reaction (using a
centre -tapped reaction coil) gave more
selective results. However, on long waves
I could not obtain a very favourable
result, but the circuit is well worth ex-
perimenting on, and I shall be glad to
know if you intend carrying out tests with
a view to incorporating a dual wave coil.
Wishing your splendid paper the success
it deserves.-G. LEACH (Hampstead).

Of Great Value
SIR,-I have to thank you for my copy

of the " Wireless Constructor's Encyclo-
(Continued on page 346)

CUT THIS OUT EACH WEEK

DO YOU KNOW?
-THAT when using an anode -bend detector a
milliammeter in the anode circuit will show a
decrease when a station is tuned in.
-THAT if a detector valve works on the leaky
grid principle a meter will show an increased
reading under the same circumstances.
-THAT provided a receiver is adequately
decoupled there is no reason why a partially
discharged H.T. battery should not be used
in series with a now one.
-THAT a non -inductive resistance inserted
in series with a reaction coil will often enable
better reaction control to be obtained.
-THAT the coupling condenser in an R.C.C.
stage can introduce frequency distortion and
so must be chosen with care where high -
quality is desired.
-THAT a high-class L.F. transformer will
give better quality reproduction than an or-
dinary R.C.C. stage.

i -THAT the heaters of indirectly -heated D.C.
valves are joined in series.

NOTICE
The Editor will be pleased to consider articles of a

practical nature suitable for publication in PRACTICAL
WIRELESS. Such articles should be written on one side
of the paper only. and should contain the name and
address of the sender. Whilst the Editor does not hold
himself responsible for manuscripts, every effort will be
nude to return them if a stamped addressed envelope
is enclosed. _411 correspondence intended for the Editor
should be addressed : The Editor, PRACTICAL WIRELESS,
Ceo. :Venues, Ltd., 8-11, Southampton Street, Strand,
W. C.2.

Owing to the rapid progress in the design of wireless
apparatus and to our efforts to keep our readers in toueh
with the latest developments, we give no warranty that
apparatus described in our columns is not the subject of
letters patent.
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AND CET THE WORLD'S
MOST EFFICIENT EARTH.

GRAHAM FARISH, LTD., BROMLEY, KENT.

A TRULY PORTABLE
PORTABLE AT LAST!

The

"FEATHERWEIGHT
PORTABLE FOUR

5,

Designed by Mr. F. J. Comm, and described in this issue.
Class "B'' Amplification Moving Coil Speaker.
Weight only 12 lbs. complete. Packing and carriage free.

Cash with order.
Order now and become the
owner of one of the lightest
and most up . to - date
portables yet evolved.

OMNORA, LTD.,
Radio Specialists.

61, BOROUGH RD., LONDON, S.E.1
Telephone : Hcp 6257;3.

Complete and ready

use £8 .10 . 0
Complete Kit (except
Cabinet) £7.0.0
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to men who
want careers

in ADIO

011°11..1111

In the sign language
of the

Broadcasting Room
this symbol means
"Announcement."

The I.C.S. Radio Courses cover every phase
of radio work, from the requirements of the
youth who wishes to make wireless engineering
his career to the man who wants to construct
and maintain a broadcasting set for his home.

The Radio industry is progressing with
amazing rapidity. Only by knowing thoroughly
the basic principles can pace be kept with it.
Our instruction includes American broadcasting
as well as British wireless practice. It is a
modern education, covering every department
of the industry.

OUR COURSES
Included in the I.C.S. range are Courses

foaling with the Installing of radio sets and,
in particular, with their Servicing, which to -day
intimately concerns every wireless dealer and
his employees. The Operating Course is vital
to mastery of operating and transmitting.

There is also a Course for the Wireless
Salesman. This, in addition to inculcating the
art of salesmanship, provides that knowledge
which enables the salesman to hold his own
with the most technical of his customers.

We will be pleased to send you details of
any or all of these subjects. Just fill in, and
post the coupon, or write in any other way.
stating which branch of Wireless interests you
-the information you require will be forwarded
at once.

International Correspondence Schools, Ltd.,
Dept. 94, International Buildings,

Kingsway, London, W.C.2.

Without cost, or obligation, please send me full
information about the Courses I have marked x

):1 THE I.C.S. WIRELESS COURSES
j THE I.C.S. RADIO COURSES

'amt Age

ddress

PRACTICAL WIRELESS

(Continued from page 345)

paedia." That, and PRACTICAL WIRELESS,
are the finest value on the market. Both
the Encyclopaedia and the weekly paper
have been of great valise to me, and to my
wireless friends ! I can assure you each
issue is eagerly awaited and read from cover
to cover. As a tribute to the clearness of
your articles, it may be of interest to you
to know that my wife, through the medium
of PRACTICAL WIRELESS, is rapidly becom-
ing quite an expert, assisting me in wiring
up experimental sets. - L. B. BAKER
(Maidstone).

Short-wave Tuning Circuit
SIR,-I have often asked friends whether

they ever, listen to the amateurs
working on the 160 -metre band, and
almost without exception am told they
would only be too glad to, but their
sets will not go down so low. The
modern dual -range coil is not designed
to operate below about 200 metres, and
another coil is essential. Where six -pin
coils are used, the remedy is obvious.

The wiring scheme shown in the ac-
' companying diagram has been used with
great success. There is no break-
through, and in the case in point was
installed on a set using a commercial
dual -range coil. The diagram is decep-
tive, in so far as the practical result is
not half so complicated. A second re-
action condenser (.0003) will be required
because, in the case of the coil used, the
reaction condenser is inserted at a point
above earth potential, which would render
tuning (owing to hand -capacity effect)
almost impossible on the lower band. The
remaining material are some 24 D.C.C.
wire, a 3in. length of 2in. cardboard former,
a .0001 fixed condenser and a 3 -pole double -
throw switch. The aerial winding should be
solenoid, but the reaction coil may be pile
wound. The two windings in the same
direction, but absolutely separate, spaced
at about fin. I would add that after a little
trial and error, it is possible to tune from

May 20th, 1933

80 metres or so, bringing in the R.A.F.
stations, through the amateur band, and
on to Radio-Normandie. thus having a con-
tinuous range from 80 to 2,000 metres. I
can vouch for these results.-ERNEST
A. SAUNDERS (Beddington).
From a Satisfied Reader

SIR,-It is with the greatest pleasure I
acknowledge the receipt of my " Wireless
Encyclopaedia." I certainly think it is one
of the finest books I have seen dealing with
wireless subjects, from both a practical and
technical point of view-. I can definitely
say it has far exceeded my expectations,
and I think it will assist greatly, used in
conjunction with PRACTICAL WIRELESS.-
A. McLEANTY (Barking).

.3 Pole
Doable Throw

511,ech

diC-&t7.$
 cm,/ Of a' HP Chafe

Eiroadcas
Ban a7r. Rea c &on

Conte..

Diagram illustrating Mr. A. Saunders's letter.
Another Reader's Appreciation

would like to express my apprecia-
tion of your wonderful weekly, PRACTICAL
WIRELESS. All my wireless friends have
placed orders with their newsagents for a
copy every week. I also wish to thank
you for the " Wireless Constructor' s
Encyclopaedia " which I have just received.
I am surprised at the quality and quantity
of its contents, and am looking forward to
many hours of useful andinteresting reading.
Wishing you every success.-A. K. KING
(Folkestone).

FACTS AND FIGURES.
(Continued from page 344)

S

SMITH'S ANODEX H.T. BATTERIES

MESSRS.
S. SMITH 8: SONS (MOTOR ACCES-

SORIES), LTD., of London, have produced some
very efficient types of dry battery, and we have, as will

have been seen elsewhere in this issue,
decided to use one of these batteries for the
latest PRACTICAL WIRELESS receiver. A
patented method of construction is employed
in these batteries, and such points as the
connecting wires between adjacent cells, the
method of packing the active elements into
the cells, etc., have received very close
attention. The result is a  battery which
stands up to a large amount of bad treat-
ment, and which retains its activity for a
longer period than most, and which delivers
a very high current supply for a long period
without distress. The zinc containers for the
cells are electrically welded, and when the
active element is in its place, they are

hermetically sealed. This eliminates " local action "
and ensures that the cell will have an exceptionally
long " shelf life," or, in other words, it will not
deteriorate through standing idle, but will remain
active for long periods and may be expected to
deliver its full voltage over a very long time. A
special type is made for Class B operation, and
this delivers the large current which is periodically
required on peaks when a receiver using this principle
is being used. The batteries are not expensive, a
120 -volt battery costing only lls., and a 99 -volt battery
9s. This is the standard Anodex, but an extra power
and a triple power is also manufactured, and the latter
is the most expensive. In this range, the 120 -volt
battery costs 24s., and in the extra power range the
120 volt costs 15s. 8d. A special Anodex !for Q.p..p.)

costs 15s. for 150 colts, and
may also be obtained in 12(1
volts for Ils. 6d.

On the left are two of the ac-
cumulators made by Messrs. S.
Smith (M.A.), Ltd., the 2RGN7
and the 2RAN. The lower photo
shows the Class B battery, the 9
volt Grid Bias battery. and the
16.4 volt Grid Bias battery. The
H.T. and 16t volt Grid batteries are
those which are specified for th-
ltadiopax Class B Four receive

announced
this issue.
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SPECIAL NOTE
We wish to draw the reader's attention to the 1i fact that the Queries Service is intended only -

, for the solution of problems or difficulties
i arising from the construction of receivers
I described in our pages, from articles appearing
i in our pages. or on general wireless matters.
I We regret that we cannot, for obvious reasons-

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

1
(2) Suggest alterations or modifications of

receivers described in our contem -

I
poraries.

(3) Suggest alterations or modifications to

i
commercial receivers.

(1) Answer queries over the telephone.
IPlease note also that all sketches and drawings
which are sent to us should bear the name
and address of the sender.

- I 1.11111 /411101...114MPI1011.101 'AM. .1.11.4.1.0.111.0.M114=04

LOUD -SPEAKER REPLACEMENT CHOKE
" On looking through some advertisements recently

I came across the term loud -speaker replacement
choke.' What does this mean ? It seems to refer to
a choke to take the place of a loud -speaker, and as I
am new to wireless I should like to know the type of
reproduction this gives."-(T. E., Newcastle.)

Although the choke does take the place of the loud-
speaker, it does not do so in the manner you imagine.
The type of speaker it refers to is the mains -energized
field moving -coil speaker, and in these the field winding
usually has a D.C. resistance of 2,500 ohms. and is
included in the mains part of a receiver in place of the
customary smoothing choke. In this way the field
is excited without any extra apparatus, and the only
cost is a reduction in the H.T. obtained from the
rectifier. To avoid inefficiency due to this drop, it is
customary to arrange for the rectifier to deliver 350
volts, and this leaves approximately 250 volts for the
satisfactory operation of the valves. When carrying
out the construction of a receiver which specifies this
method of field excitation, and if you are desirous
of using a P.M. speaker, a special choke will be required
having a D.C. resistance of 2,500 ohms. This ts the
choke referred to in the advertisement, and its purpose,
therefore, is to take the place of the speaker field in
order to obtain the equivalent voltage drop.

UNCONTROLLABLE REACTION
" I have made up a three -valve set, using a coil of

more or less my own design and I cannot get the reaction
right. When I switched on it oscillated all the time,
and when I disconnect the leads from the reaction
winding it still whistles. How can I stop this? There
are only a few turns far the winding, and it is spaced
away from the grid coil. I should like your assistance."
-(F. J., Worthing.)

The fault may not be due to the reaction winding at
all. Assuming that there are only sufficient turns
of wire to give normal reaction results, interaction
between the H.F. and Detector stages would vault
in a whistle, and the output valve may also oscillate
and produce a similar sound. You. must, therefore,
first assure yourself that it is the reaction which is at
fault. If you disconnect all reaction leads and the
noise persists, it is definitely not the reaction coil,
and you would have to look elsewhere for the instability.
Cutting out the L.F. stage will decide whether or not
the output valve is at fault, and eliminating the
H.F. stage will enable you to find, just where the
trouble arises. Remember to keep grid and plate
wiring separate and well spaced, and nse metallized
valves for H.F. and Detector stages, or separate the
complete stages by a metal screen.

EARTH TYPES
" I have just moved to a new district and I find that

the sub -soil is very chalky and gritty, and 1 have come
from a place where it was all clay. I found that
this gave a very good earth, and I am dubious about the
new material. Does the quality of the soil affect
results? Is it worth while getting some clay from

LET OUR TECHNICAL STAFF SOLVE
YOUR PROBLEMS

Thecoupon
page

to.must
b a ot tna cht

his

U every query

11 a postal reply is
desired, a stamped ad-
dressed envelope must
be enclosed. Every
query and drawing
which is sent must bear
the name and address of the sender. Send
your queries to the Editor, PRACTICAL
WIRELESS. Geo. Newnes. Ltd.. 8-11.
Southampton St., Strand, London, W.C.2.

somewhere to put round the earth pot ? I do not
want a chemical earth because of the flowers."-
(V. E. T., Watford.)

The nature of the soil enters into the effectiveness
of the earth only in so far as it enables the earth
to remain in a damp condition. A low resistance is
essential (as has been pointed out on numerous
occasions in our pages), and clay retains the moisture
and so enables the ideal condition to be maintained.
Chalk and gravel, owing to the good drainage qualities
they possess, will not enable a low resistance earth
to be obtained, and you should, therefore, either
surround the earth tube with some more suitable
material, or obtain a chemical earth which is guaran-
teed not to have deleterious effects on dowers, etc.
The majority of the proprietary earths employ metal
in a very fine form, and this gives a better conducting
medium when combined wills ordinary soil or clay.

DATA SHEET No. 35

Cut this out each week and paste it in a
Note -book.

INDEX TO DATA SHEETS ALREADY
PUBLISHED.

No.
t I -Drill sizes.
e 2-Copper Wire data.

3-Xopper Wire data (contd.).
a 4-Letter Drill Sizes.
; 5-Tuning Coil Data.
t 0-Tuning Coil Data (Long Waves).
I 7-Impedance Matching Chart.

8 --Frequency Bands.
9.-Short Wave Tuning Coils.

10-Dielectric Constants
11-Capacity of Air Condensers.

7 12-Dielectric Strengths.
13-Litzendraht Wire.
14-Acid dilution for accumulators.
15-Eureka Resistance Wire

I 16-German Silver Resistance Wire.
17-Resistance of Metals and Alloys.
18-Percentage Errors Permissible in Electrical

Testing Instruments.
19-Accumulator Solutions.
20-Frame Aerial Windings.
21-Morse Drill Sizes.

1 22-Resistance Colour Code.
: 23-Fixed Condenser Values.
t 24-Reactance.

25-Handy Formulte.
26-Handy Formulae (contd.)
27-Conversion Table.

j 28-Metric Conversion Table.
t 29-Weights of Materials.
7 30-Fractions of an inch and decimal and nictre

equivalents.
; 31-Units and their equivalents.

32 -Fuse Colour Code.
t 33-Optimum load for Pentodes.

34 -7 -pin Valveholder connections.

COLD VALVE PROBLEM
" Alter reading the descriptions of the new cold

valve, it seems that this would have a very good appli-
cation in an ordinary simple crystal set. Would you
advise it in place of a crystal detector ? The connections
would be the same, would they not ?"-(S. T., Welling.)

Whilst the cold valve is a rectifier, it is not recom-
mended in a simple crystal receiver. It would work,
of course, if a sufficiently strong signal was passed
to it, and it could take its place, for instance, after
two H.F. stages. It might prove of advantage
in a receiver designed to give high quality reproduction
for television purposes, provided sufficient H.F.
input was employed. For the simple crystal set,
however, it Is not desirable.

TELEVISION DISC PROBLEM
" I have started to make the Televisor described

in your wonderful little book, Twenty-five Tested Wire-

NQUIRIES
by Our Technical Staff

less Circuits. I canaot at the moment decide how to
make the disc with the graduated holes, as I am not sure
what degree the larger holes should be increased.
Is there a definite relation between the larger holes
and the ordinary ones --I refer, of course, to square
holes? Can a suitable punch be obtained com-
mercially ? "-(W. L. K., Willesden.)

The graduated disc is not now necessary. The
transmitter used by the B.B.C. is of the mirror drum
type, and there is no graduation on this. Therefore,
if you use a graduated disc, the outside parts of your
received image will be slightly distorted. You
should therefore cut your disc with equal sized holes.
We do not think a suitable punch can be obtained
commercially, but the method described in the book
may be successfully employed for obtaining a really
square hole. Constructional articles on television
receivers will shortly commence in these pages.

CHARGING AN ACCUMULATOR
" Could you please give me some practical and cheap

method of getting low-tension from the Mains? I

have two good accumulators, and I.am tired of spending
money getting them charged, or rather boosted. My
current is D.C."-(G. A., Glasgow.)

As you are on D.C.. no actual apparatus Is required
for charging an accumulator, the only point being
that the voltage must be sufficiently reduced. This
may be carried out by inserting some apparatus
such as a lamp, fire, etc., in one mains lead, and con-
necting the accumulator from the other mains lead to
the remaining side of the apparatus. As, however,
you are only requiring a few volts for the accumulator,
the difference betweft' your voltage and the required
voltage must be wasted; and on D.C. mains this has
to be paid for. If, however, you can arrange to
connect the accumulator only in the evening, when
a table lamp, etc., is required, use can be made of
the lamp or fire and expense saved in this way. See
the article on accumulator charging from D.C. mains
on page 611 of PRACTICAL WIRELFS dated Decem-
ber 10th, 11)32.
HIGH NOTE LOSS

" I am afraid that some of the high notes are being
lost in my set, which gives beautiful reproduction of
the bass. Is there any way in which I can replace
the top, which I am afraid is due to the particular
H.F. circuit I am using ? "-(S. C., Highbury.)

It is, of course, impossible to put back anything
which Is once lost in the wireless apparatus. It is
possible, however, to arrange matters so that certain
frequencies are boosted, and so a balance obtained.
In the case of the high -frequencies, this may be carried
out by arranging resonant circuits so that additional
amplification is carried out, and the effect of better
top note reproduction obtained, or the bass may be
suppressed and the balance obtained in this manner.
An article dealing with this question is already in
preparation and will appear shortly.

PENTODE SAFEGUARDS
" I have been trying out some different types of loud-

speaker with my set, which has a pentode valve. I

have only tried out two, but it seems to have spoilt
my valve as it is only half as loud now as it was at
first. I have had the speakers tested and they do not
short, so I wonder if I can have damaged the valve
by using the wrong speaker. Could you tell me ? "-
(G. Y. B., Caerphilly.)

No doubt the manner in which you carried out the
test has resulted in the damage, and not the particular
type of loud -speaker which you used. We would
imagine that you simply connected the speakers
in the anode circuit, one after the other, without
first switching off. A pentode valve should never
be switched 0/1 without a load in the anode circuit,
as it suffers damage by so doing. The grid -bias plug,
also, should not be removed without first switching
off. You have undoubtedly damaged the valve
and must obtain a new one. i

FREE ADVICE BUREAU

tj This coupon is available until May 27th, 1033,
and must be attached to all letters con-

taining queries.
PRACTICAL WIRELESS 20/5/33.  ......00,

COUPON
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To save readers trouble, we undertake to seal on catalogues
of any of our advertisers. Merely state, on a postcard, the.
names of the firms from whom you require catalogues, and
address it to " Catalogue," PRACTICAL WHIELFISS, Geo.
Newnes, Ltd., 8.11, Southampton St., Strand, London, W.C.2

NEW CLIX WALL PLUG
A SOLUTION to the troublesome problem of faulty

plugs is to be found in the new Clix Wall Plug,
full particulars of which are given in a leaflet issued
recently by Lectrolinx, Ltd. The plugs are non -collap-
sible, and will return to their setting after they have been
inserted, any number of times, in the smallest possible
socket. The wire grip is specially arranged to elimi-
nate all strain at the contact point, and the lead wires
are firmly gripped in a vice -like contact, dispensing
with the usual screw contact -grip. The range of
Clix wall plugs Include vertical, side entry, and earthing -
pin models in all B.E.S.A. amp. ratings. ' A copy of
the leaflet can be obtained from Lectrolinx, Ltd.,
79a, Rochester Row, Westminster, London, S,W 1

FERRANTI CONSTRUCTORS' RECEIVER CHARTS
WE have just received copies of the seventh edition

of the Ferranti Battery Band -Pass Screened -
Grid Three and the A.C. Mains Band -Pass Screened -
Grid Three receiver charts, recently issued by this
firm. A special feature of this receiver, which has
enjoyed considerable popularity, is that the band-pass
tuning arrangements are supplied already trimmed
and ganged, so that the band width is accurately
arranged beforehand, a procedure which is extremely
difficult on the part of the average constructor. Certain
small modifications have been included In the battery
set chart since it was first issued, and in the now A.C.
mains band-pass chart, mains transformers are included
with terminal panels, thus simplifying the connections.
Readers requiring one of these charts should write to
Ferranti, Ltd., llollinwood, Lancashire.

WB SPEAKERS
PARTICULAItS of a useful range of their well-

known moving -coil speakers are given in a new
folder issued -by Whiteley Electrical Radio Co. Ltd.
The excellent results obtained from these speakers is
largely due to the unique-'" Mansfield magnetic
system, developed by Messrs. Whiteley, which results
in greater power from a smaller magnet. A popular
model (P.M.5), which is priced at 27s. 6d., complete
with tapped output transformer, will work from a
small set, yet will handle volume more than enough
for a large room. Two other permanent magnet
models listed, the P.M.! and P.M.2, priced respectively
at £6 and £4 5s., complete with tapped output trans-
formers, embody all the essentials of first-class speakers.
A new energized model (E.M.1) is also listed for working
on D.C. supply. Several speakers housed In attractive
cabinets, either of polished oak or walnut, are also
shown. The address is 100, Kingsway, Loudon, W.C.2.

Replies to Broadcast Queries
C. H. NOTHER (Dorset) : OH5NG, Armas Wahlatedt,

Pontuksenkatu 36, Viipuri, Finland ; OR!, Paul
Poulsen, Thorsgrade 54, Odense, Denmark ; SP3Alt,
Jan Ziembicki, Bielowsklego 6, Lwow, Poland.
ALLWAVE (Lipliook) G2RA, regret cannot trace;
write to Radio Society of Great Britain, 53, Victoria
Street, S.W .1. ;  G6VIC, A. E. Brookes, 19, Alexandra
Road; Uplands, Bedminster, Bristol (Glos.) ; XtiPY,
L. W. Parry, 13, Huddersfield Road, Barnsley, York-
shire ; G6CY, A. S. Clacy, " Winwood," Portland
Road, Hove, Sussex ; clit5RD, regret cannot trace,
write to R. S. 0. B. 051JI, J. Es 'Perkls, 67, Arthur
Street, Ryde, Inc or Wight; G5ML, F. W. Miles,
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Tudor Lodge," Gibbet Hill, Kenilworth, Warwick-

shire ; GI5QX, J. N. Smith, 73, Oakland Ave., Bloom-
field, Belfast, Northern Ireland ; OLS, commercial
transmitter in Ongar, Essex, England ; GPY, regret,
cannot trace. SHORTWAVE (Torquay) : VLK, Sydney,
N.S.W. (Australia) on 30.76 in. working with London
Terminal. MORSE (Leeds) : GIK, Oxford ; CKI,
Drummondville (Quebec). P. HOWLETT (Tring)
Do you not mean GBC, Rugby? GSWV is the call sign
of a ship (Tug, Swarthy). LIFE READER (Colchester) :
G2AF Is the call sign of C. Bryant, 5, Creffield Road,
Colchester, Essex ; G5RC is not in published lists ;
advise you to write to Radio Society of Great Britain,
53, Victoria Street, S.W.1. E. C. BEDFORD (Seven
Kings) : G2CD, regret cannot trace ; write to R. S. G. B.;
G6WG is the call sign of A. C. Webb, 10, Aberdour
Road, Goodmayes, Ilford, Essex. D FAN X (S.E.5) :
(1) YVIBC, Caracas (yen.) on 49.08 m. (6,112 kc/s) ;
(2) G2OF is the call sign of P. E. A. Griffiths, 12,
Glencoe Mansions, Chapel Street, Brixton, S.W.9. ;
(3) Cannot. trace WIXAD in any published list ; there
is a WIXAV, Television transmitter on a lower
frequency. SKIPPER (Blackburn): GBR, Rugby ;
GGD, cannot trace ; possibly Coastal station , do not
know wavelength. J. E. FULLER (Middlesbrough) :
(WV is the call sign of T. S. Garrard, 50, Lambeth
Road, Lenthorpe, Middlesbrough -on -Tees. SUPERHET
(Kingston)': This was Algiers; it gave a short concert
 sandwiched " between two broadcasts of dance

music.

OLDHAM MEN'S INSTITUTE WIRELESS SECTION
Will raditi amateurs in Oldham please note that a

class is in progress at Ward Street School ? The
lectures and demonstrations are in the capable hands
of Mr. Baggs. To beginners, and those who wish to
further their interest in wireless, we extend a welcome.
and In Mr. Baggs will be found a most helpful and
interesting lecturer. At present we are taking Class 11
amplification, and if. you are an interested beginner
please write to A. Wolfentlen, 18, Stanley Road,

olli nwood.

ANGLO-AMERICAN RADIO AND TELEVISION
SOCIETY
Readers who have never heard America (and those

who have) are invited to a unique demonstration of
recordings (made by Leslie W. Orton) of the following,
and other, American stations : WCAU, Philadelphia ;
WPG, Atlantic City ; W100, Miami ; WT1C, Hart-
ford ; WCIY, Schenectady ; WJZ, Boundbrook ; WJR,
Detroit, etc. The records will be played over, with
explanations, on. Thursday, June 1st, at 7.30 p.m.
Particulars may be obtained from Mr. Walter Cope,
hon. secretary South London Branch, Anglo-American
Radio and Tclevidon Society, 7, St. Alphonsus Road,
Clapham, London, .S.W.4.

THE CATFORD AND DISTRICT RADIO AND
TELEVISION SOCIETY
Members of this society listened with great interest

to their chairman, Mr. H. S. Ryland, who gave them
an informal talk on " Make -shift Meters " for use in
radio. First of all, he explained exactly what we wanted
to measure and why. Here he stressed the importance
of the meaning of " Rate of Change " in electricity,
and gave one or two very lucid examples of its meaning.
The only meter required was stated to be an 0-100
Milllammeter, and also some electrical standard of
electricity. For this the Daniel cell was recommended
and the speaker explained very fully the construction
of this simple cell. As regards taking actual measure-
ments, the importance of taking average readings was
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dealt with. Various examples of using these home -
constructed devices were given, and these were fol-
lowed by methods of taking A.C. readings. The speaker
also explained a novel method of using a carborunduni
crystal as a rectifier, also a modified form of the
Wheatstone bridge. Hon. Secretary, Mr. H. W. Floyd,
38, Como Road, Forest Hill, S.13.23.

DATA SHEET No. 33 -CORRECTION
Data Sheet No. 33 in PRACTICAL WIRELESS dated

May 6 gave the connections for the new 7 -pin valves.
Some doubt has arisen as to the correct numbering

of the valve pins, and the drawing herewith shows the
valveholder numbering. The drawing on the Data Sheet
in question shows the base of the valve, and, obviously,
the numbering is reversed in this case.

AN INEXPENSIVE VALVE TESTER
(Continued from page 321)

serious experimenter may like to approxi-
mately determine their characteristics.
The most important characteristics are
mutual conductance, internal resistance,
and amplification factor, and these can be
approximately determined in the following
manner. Connect the tester leads to
normal working G.B., L.T., and H.T.
voltages. Increase the G.B. voltage If
above normal and note anode current as
indicated on the meter, and then decrease
the G.B. voltage 1f below normal, and
again note the anode current. The mutual
conductance will be equal to the change in
anode current divided by the change in
G.B. voltage (3 volts). Restore the G.B.
plug to its normal socket, and then increase
the anode voltage 12 volts above normal,
and then reduce it to 12 volts below normal,
and note the anode current registered on
the meter in each case. The internal
resistance will be equal to the change in
anode voltage (24 volts) divided by the
change in anode current. The amplifica-
tion factor may then be calculated by
multiplying the mutual conductance by the
internal resistance and dividing by 1,000.

Components Required
One milliammeter (0-20or 0-50 Bulgin).
One five -pin valve -holder.
One four-way battery cord.
One two-way cord.
Six terminals. One piece of ebonite 5iii.

square.

Valve. H.T. Voltage 120

No bias
H.
H.F.
H.L.
S.G.

With, bias
L.F.
P.
S.P.
Pentode ..
P. Pentode

Milliamps
1-1.5
1.5-2
2-3
2-4

2-4
5-8

10-15
4-6

12-15

Fig. 4.
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A Sensible INVESTMENT for everyone in
the Wireless business.One of the many ca!nable action illustrations in Ibis walk.

Lifting out the Diaphragm and Coil of a Magnavox Speaker.
This enables the speech coil to be examined if short circuited

or broken windings are suspected.

A MODERN REFERENCE WORK
THE progress in wireless practice during the

past few years has been enormous. The
Screened Grid, the Pentode, the Bigrid, and the
Variable -Mu Valves have made their appearance
in rapid succession. Band Pass Tuning, Push -Pull
Amplification, the Stenode, the Autotone, the Dual
Speaker, are other items which were unknown to
the wireless industry a few years ago.

This fully illustrated work is designed to bring
every reader of " P. W." right up-to-date on
the theory, design, and construction.

To feel at home amongst such a variety of electrical
appliances the modern wireless man must have a
thorough grounding in electrical theory. This
point has been kept well in mind in the compilation
of the present work. No effort has been spired
to make the theoretical treatment complete.

Included in this work arc many proved circuits
and designs, together with full details of the methods
of construction and wiring, and many articles devoted
to the servicing of high-class receivers and radio-
grams.

We are convinced that the wealth of information
which has been brought together in this work will
be of real use to the enthusiastic wireless amateur
and absolutely essential to the man to whom
" wireless " is bread and butter.

FREE

NEWNES'

COMPLETE
WIRELESS

This fully illustrated new work deals with the whole
theory of wireless from the very simplest principles
up to the mast advanced stage. It shows you the
most up-to-date practice as exemplified in the fine
commercial sets which have been placed on the
market recently. It shows you the possibilities of
short-wave work, and contains numerous useful designs.

Another splendid illus-
tration showing the
fitting of a New Cord
to the Drum of the
Marconiphone 42

Receiver.

Newnes' Complete Wireless is
bound in 4 serviceable volumes.
If you are interested send post

card to -day for free Illustrated descriptive folder and
details of a convenient easy purchase scheme to :

ler THE HOME
LIBRARY BOOK CO.

(Dept. "Practical Wireless" 20533),
23.24, TAVISTOCK STREET,

COVENT GARDEN, LONDON, W.C.2. Testing the Insulation Resistance between Mains
Input Terminals and Earth.

6Y°. Woe.
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" BANTAM" P.M.M.C.
Reproducer

"Practical Wireless" states
-"high quality at small cost."
The " Bantam " is indeed a
quality reproducer. The
cobalt steel magnet gives a
high flux density. thus ensur-
ing remarkable sensitivity.
Ask your dealer to demon-
strate. and you will appre-
ciate its beauty of tone and
fidelity of reproduction.

27/6
INCLUDING 3 RATIO

TRANSFORMER
The "Bantam

"CHALLENGER" P.M.M.C.
Reproducer

"Practical Wireless" states-
"Sensitivity certainly of a high
order . . .. results excellent . . .

from 30 cycles up to the heterodyne
whistle, response .. . a practically
straight line. Bass full without
boom . . . . speech exceedingly
clean ana natural. We unhesita-
tingly recommend this model."

Take the advice of "Practical
Wireless" and get an R. & A.
Reproducer.

35/ -
INCLUDING 3 RATIO

TRANSFORMER

Ask your dealer to
demonstrate these superb
Reproducers and enjoy reproduction such
as you have never before experienced.

The "Challenger."

But two of the extensive R. 6. A. range are
illustrated above. Send P.C. for illustrated leaflet.

REPRODUCERS & AMPLIFIERS, LTD., WOLVERHAMPTON.

REA
REPRODUCE R5

381

P. W. Gift Stamp No. 34

half DO

Lel

BEGIN your set well by starting with the Radiopak
and your work will be considerably more than
half done.

The Radiopak gives you matched perfection in tuning
-with a degree of accuracy you could never achieve
in any other way.
Every item in the Radiopak works in perfect harmony
and with immense precision. That is why you can
tune in the most difficult stations with ease and hold
them clearly for a minute or a whole evening.
The Radiopak is already a favourite with experienced
set designers because of its e'ficiency and reliability.
When the Radiopak is installed there is no more anxiety
abort tuning. Let Radiopak " matched perfection "
crown your efforts with success. But be sure you
get Radiopak-nothing else will do.

Specified Exclusively for
PRACTICAL WIRELESS

RPB 4
Complete. with screened coils,
ganged condenser with drive, Po-
tentiometer and on -off switch, and
all requisite knobs for front panel
control. 'tuning scale calibrated
in wavelengths. Potentiometer
resistance 50,000 ohms.

PRICE

60f

BRITISH 'RADIOPHONE LTD.,
ALDWYCH HOUSE, ALDWYCH,W.C.2

8/tiliAA, artisPitattg. Phisda.C.4
Printed by NEWNES & PEARSON PRINTING CO., LTD., Exmoor Street, Ladbroke Grove, W.10, and published by GEORGE
NEWNES, LTD., 8-11, Southampton Street, Strand, W.C.2. Sole Agents for Australia and New Zealand : GORDON & GOTCII
LTD. South Africa : CENTRAL NEWS AGENCY, LTD. Practical Wireless can be sent to any part of the world, post free, for

17/4 per annum ; six months, 8/8. Registered at the General Post Office for Transmission by Canadian Magazine Post.
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IF WIRELESS IS STILL A, "MYSTERY"
Better understanding will ensure your getting better receptioh

WIRELESS, THE MODERN MAGIC CARPET

ABOUT STROBOSCOPES

TROUBLES IN BATTERY-FED
AMPLIFIERS '-

NEW IRON CORE COILS-AND
REMOTE TUNING CONTROL

BUILDING THE RADIOPAX' -
CLASS B FOUR, -

Etc., Etc.

to you, the pleasurable study of this book will quickly give
you full mastery of the Subject, both theoretical and practical.

By RALPH
STRANGER

416",.e.ok

OBTAINABLE AT ALL BOOKSELLERS. OR POST FREE 3/9 FROM GEORGE 3/6
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KINGS
OF THE

I was amazed
station after station
rolled in . ,"

Bolton,
Highbury Grove.Lcndam.N year 17 S,

I am using a well-known Set which
is noted for the way it brings in stations. I

recently borrowed a Cossor Metollised
Screened Grid Valve to try. I first tried three
other makes of S.Q. Valves and there was
not much difference between them. Then
I tried the Cossor. I was amazed-
station after station rolled in. I set
the dials to a certain station, took out the
Cossor and tried the other S.Q. Valves,
result-flat nothing-only a whisper. I put
hack the Cossor and without touching the
dials the Set was roaring the place down.
You cannot give a better test than this.

Yours faithfully,
Signed

THE simplest and most economical way to increase

the efficiency of your Receiver is to replace your old
Screened Grid Valves with Cossor. the right type of

Cossor Screened Valve will make your Set like new
again - restore its vigour. Thousands of Wireless Users
are rejuvenating their Sets with Cossor - Britain's most

efficient Screened Grid Valves. You should tco.

re A. C. COSSOR LTD., Melody Department, Highbury Grove, London, N.5.

Please send me, free of charge, a copy of the 40 -page Castor Valve
and Wireless Book 8.17.

lame

AddresY

COSSOR
SCREENED GRID

VALVES
A C. COSSOR LTD., linghtutv Gore, Landon,
N.5. Depots at Et rortmghatn, Be i-ta,Glawene,
Leeds, Live, pool, Manchester, Nret..artle, Sheffield.
Bell an, 'C..rdtff and Dublin.

:2'892
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ROUND the WORLD of WIRELESS
Politics and the Microphone

PRESS and official stenographers in the
Northern Ireland House of Commons

have now seen their task facilitated in
taking down the speeches of the members, as
microphones have been installed in front of
the speakers. The speeches are duly
amplified by the Marconiphone public
address system and broadcast, through
loud -speakers, erected in the Press Gallery.

New -Studios for Leeds
ON account of its very satisfactory

position and nearness to the more
densely populated part of Yorkshire, Leeds
has been chosen by the B.B.C. as the
site for new broadcasting studios, which
were opened a few days ago in Wood-
house Lane. The B.B.C. intends to co-
operate with the various activities
which will take place in Yorkshire
during the months of June and July.
Another interesting fact is that these
studios will serve as a repeating station
between London and the provinces.

Relays via Liners
FOR the relay of a running com-

mentary on the Tripoli (North
Africa) Grand Prix Automobile Race to
the Italian broadcasting stations, the
Rome studio authorities utilized the
services of one of their liners, S.S.
Conte Biacamano. The re -transmission
was 'carried out on short waves and
passed on via Coltano (Pisa) to the
Italian broadcasting net, including
Rome (Prato Smeraldo), operating on
25.4 m.

jI

New German Interval Signals
INSTEAD of the metronome signal listeners

may now hear between items from
Breslau and Gleiwitz a musical signal con-
sisting of the first few bars of a famous
German military march (Hohenfriedberger),
which commemorates the victory. of
Frederick the Great over the Austrians in
Lower Silesia, on June 4th, 1745. Frank-
furt -am -Main and Cassel have also adopted
a short melody as a signature tune, namely,
the first notes of a popular local song :
Zum Rhein, Zum Rhein, Zum Deutschzn
.Rhein.

Louder Signals from Grenoble, PTT.
ON the upper channels of the medium

waveband broadcasts may soon be
picked up at better strength from Grenoble
(PTT) France, as the power of the station
within the next few weeks will be increased
to 15 kilowatts. The transmitter is an old
one, dating back to 1925, when its first
broadcasts were made on 500 watts.

Additional Feeamp Studios
RADIO Normandie, in its endeavour to

provide a broadcasting service for the
North Western districts of France, in
addition to its existing studios at Fecamp

POW IMIM.041=1.0.11=41.MIMMIN1.0.11104=Mp111......0.61M04=1110........,....

REAL AND RELIABLE
READER SERVICE

In this IssUe We Give Advance Details of-
THE HEXODE VALVE

REMOTE TUNING
CATHODE CONTROL

NEW IRON -CORE COILS
We shall give Constructional Details When
Supplies Are Available to the Public-A Further

Example of Our Service to Our Readers l
OUR SERVICE IS YOUR SAFEGUARD !

For the Most Reliable News and Test Reports
of Every Radio Development, in short, for
Real and Reliable Reader Service, Tell Your
Friends to Read the World's Leading Wireless
and Home Constructor's Weekly-

PRACTICAL WIRELESS
NIMINNOMINI.

and The Havre, has also opened others at
Dieppe, Eu, Le Treport, Mers-sur-mer,
Berck-plage and Boulogne, The' Calais
Radio Club is also taking steps to install a
studio to link up with the Fecamp trans-
mitter. Programmes during the summer
months will be drawn from these different
seaside resorts.

Private Microphone Broadcasts
DURING the period of the annual Inter-

national Trade Fair at Budapest, at
specified hours of the day visitors, on pay-
ment of a small fee, will be allowed to broad-
cast messages and greetings through the

studio microphones. These private corn- -
munications will be relayed to the provincial
transmitters.

European Radio Statistics
EXCLUDING Russian stations at the

end of 1929, forty-eight. broadcasting
stations were operating in Europe ; on
January 1st, 1933, the number had in-
creased to 206, for which the Prague Plan
was able to provide 105 exclusive channels
and ten common wavelengths. To -day, if
the full list of transmitters is examined, it
will be found that, including Russia, there
are nearly three hundred stations on the air

every evening. In three years the number
of transmitters erected by the Soviet
Government has increased from forty-
eight to eighty-five !
Vienna's Super Transmitter

AUSTRIA'S new 120 kilowatt station
will be officially launched on the

ether at 12 noon (B.S.T.), on May 28th.
Until that date listeners will hear it
testing daily outside programme hours,
namely, in the early morning and when
the Rosenhiigel transmitter has closed
down for the day. For experimental
purposes, the Vienna entertainments are
also rebroadcast on 1,255 metres with
a power of 3 kilowatts. The new
station will take over its duties with a
series of performances from the Vienna
State Opera House; these include relays
of Wagner's Ring (Rhinegold, Valkyrie,
Siegfried, and The Twilight of the Gods).
Several open-air broadcasts by massed
military bands playing on the Helden-
platz, Vienna, are also contemplated.

The bringing into operation of Austria's
new high -power station will be made to
coincide with an extension and improve-
ment of the wireless programmes.

Tessin's Unfavourable Wavelength
RECENT tests of the new 20 kilowatt

Monte Ceneri (Switzerland) trans-
mitter, on 680 metres, having caused inter-
ference with shipping services in the 600 to
800 metre -band,. further trials are to be
made on 720 metres. The latter channel is
the one at present used by the local low -
power Geneva station, which, during the
period of the tests. will work on 680 metres.
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ROUND WORLD of WIRELESS (Continued)
Ultra -short Waves
IN common with the United States of

America, Germany and Great Britain,
Italy has also decided to study the possi-
bilities of transmissions on ultra -short
waves and to this end has erected a special
technical laboratory and transmitter at
Torre Chiaruccia. Experiments are to be
carried out in broadcasts on channels below
5 metres.

Payments in Kind
IN view of the economic conditions

prevailing in the Argentine Re-
public, where broadcasting stations
are solely maintained by revenue
derived from microphone publicity,
the studios have been hard -put to
secure payments in money from
their advertizers. In an endeavour
to solve the problem, in many in-
stances, the bills have been settled
by payment in goods and some sta-
tions have been compelled to accept
live -stock and food products in lieu
of cheques. A New York paper re-
ports that at Rosario the broad-
casting station was offered a jaguar,
owned by the proprietor of a travel-
ling circus, in settlement of an ac-
count. After sonic negotiation, the
studio agreed to accept domestic
animals to the same value and the
bill was receipted in due course.

Two New U.S.A. Giants
THE 50 kilowatt transmitter, KPO,

erected at San Francisco (Cal.)
is expected to be ready for work this
month ; it operates on 680 kilocycles
(440.9 m.). The cost of the plant is
said to amount to 250 million dollars.
KPO is the key station of the t
Pacific Coast network of the National k...NrstzAir....k:

INTERESTING and TOPICAL
PARAGRAPHS

L114041.0111.1.M011141.01.1.1M.0.0M004141/1414111.0.1101

XEF, at Villa Acuna, has been licensed
by the authorities to use 500 kilowatts on
both 735 kc/s. (407.9 m.) and 665 kc/s.
(450.9 m.) ; XEPN, Piedas Negras, rated

CHARMING THE NIGHTINGALE

at 22 kW., works on 885 kc/s. (338.8 m.).
These are privately owned stations of which
the programmes destined to the border
towns are broadcast in both the Spanish and
English languages.

Jamming Propaganda Broadcasts
LISTENERS may have noticed that dur-

ing the past few weeks all propaganda
broadcasts carried out by Moscow
transmitters in the German language
have been jammed to the extent of
making them partly, if not 'wholly,
incomprehensible. It would appear
that this has been done by the
countries to which these addresses
were destined. Many European
States are taking measures to counter-
act, by special broadcasts, the pos-
sible effect of the Moscow news or
other topical bulletins ; Prague, for
instance, proposed to transmit a
series of lectures for broadcast in the
Russian language. A report from
Nagasaki states that at the cost of
over £100,000 the Japanese Govern-
ment is erecting at Kurume a 100
kilowatt transmitter with the inten-
tion of causing interference to both
the Russian and Chinese stations
which have been putting out anti-
Japanese propaganda. Kurume is a
small town situated at about fifty-
five miles to the north-east of,Naga-
saki.

The Nightingale Again !
WHEN the song of the nightin-

gale was first relayed from
Oxted, home of the musical Harrison
family, nine years ago, the little bird
was put off his note time and time
again by the raucous noise of motor

.vranagsarrAa.04011 horns and exhausts of the curious -
Broadcasting Company of Americo. ; Bluebell Woods at Foyle Riding. Miss Beatri
its previous signals on 5 kilowatts Harrison is seen with her 'cello, which the singi
have been picked up on this side of birds love to acccompany.
the Atlantic. KFI, another 50 -kilo-
watt transmitter, at Los Angeles, also
affiliated with the N.B.C., has now been
working for some time on 640 kilocycles
(468.5 m.).

Development of Canadian Radio
THE Canadian Radio Broadcasting

Commission, which now has more
than one -and -a -half million dollars derived
from licences at its disposal, is projecting a
complete reorganization of the Canadian
broadcast system. It has purchased the
main stations of the CNR chain and will
reconstruct their plant to secure increased
power. In addition, the new plan calls for
the erection of a 50 kilowatt transmitter at
Montreal. The call signs of the old
CNR stations will be altered ; the letters
NR (National Railway) being exchanged
for RB (Radio Broadcasting). CRBO, late
(CNRO) Ottawa will become one of the main
stations of the network.

High -power Stations in Mexico
rN.X. searchers may shortly be given
.L/ good opportunities of tuning in
Mexican broadcasts at good strength for,
according to a report published by the
U.S.A. Department of Commerce, two high -
power transmitters installed in the province
of Coahuila, on the Mexico -United States
border, are now ready to function. XER-

SUM MIS !
PROBLEM No. 36.

Franklin's home-made receiver employed
simple plug-in coils of his own construction.
He found that the wavelength range covered
by the largest coil only just received the
Northern Regional, and he decided that a
further 20 turns could be added to the coil.
He therefore wound a small coil containing
this number of turns and connected it in i
series with the existing coil. Instead of 4

increasing his tuning range, however, matters
were worse. Why ? Three hooks will be
awarded for the first three correct solutions :
opened. Address your solutions to The i
Editor, PRACTICAL WIRELESS, Geo. Newnes,
Ltd.. 3-11, Southampton Street, Strand,
London, W.C.2, and post to; reach here not
later than May 29th.

SOLUTION TO PROBLEM No. 35.
The effect was due to what Is known as " modulation

.hum," and may he cured by connecting a centre -
tapped condenser of suitable value across the secondary
winding of the mains transformer. The centre -tap
is earthed.

The following three readers received books in con-
nection with Problem No. 34.

F. Lawson, 25, Brougham Street, Skipton, Yorke.
A. l21. Bennett, 13, Florence Road, London, N.4.
G. E. Partington, 27, St. Andrew's Road, N.,
St. Armes -on -Sea.

ce
ng

minded who discovered the spot from
which the relays were being attempt-
ed and motored down to Surrey for
no other purpose, presumably, than

to be able to say afterwards: " Did you
hear the nightingale broadcast ? I was
there."

One useful purpose was served by these
intruders. Listeners who stayed at home
and tuned in to 2L0 heard not only the
song of the bird, but the noise of motor-
car engines, and knew that there was no
fake about the B.B.C.'s effort. When,
however, the scene was changed in later
years to the Berkshire woods, rumour
had it that the B.B.C. wasn't really relaying
the song of actual nightingales, but was
using a gramophone record. Even the
striking of midnight by the village clock
and the sturdy song of a reveller wending
his homeward way, which were heard on the
first occasion after the remove, as a back-
ground to the full-throated, joyous song
of the birds, were not sufficient to dis-
courage the rumour.

Two or three years ago, the O.B. Director
crawled through the bushes to the micro-
phone and asked the listening world to
take his word for it that he was actually
speaking from the scene of the relay and
that it was no fake. Listeners may accept
again this year a similar official assurance
that in the third week in May the nightin-
gale's song will come to them, with the
help of the B.B.C. engineers, from Berk-
shire woods.
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The Very Latest Developments
Advance Information regarding Three Interesting Inventions which
have reached the final stage.-The Halford Remote Tuning Control;

The Igranicore Iron -core Tuning Coil, and Cathode Control

IT is quite possible that the reader has
by now become so used to the announce-
ment that something new has been

produced in the radio world that he ceases
to be interested in new developments.
This year has seen the most remarkable
strides that have yet been made in wireless
practice. It is not necessary to recapitulate,
as the reader cannot have forgotten any-
thing so soon. The iron -core tuning coil
has been introduced, and we have already
described a receiver in which a set of these
coils was incorporated. I have had the
privilege, however, of operating a receiver
on the 13 to 80 -metre wave -band in which
the aerial coil was of the iron core type
and was enclosed in a metal can. In ad-
dition, the intermediate frequency trans-
formers were also of this type. Such a thing
was thought almost impossible not so very
long ago. What is more important, the
results obtained by these coils were really
remarkable. Background noises were con-
spicuous by their absence ; tuning was
simplified ; range was increased ; hand -
capacity was removed, and the receiver
was built on the lines of an ordinary broad-
cast set with no elaborate spaced lay -out
or extension spindles for control purposes.
The coils, which are not yet ready for the
market, are of a new type, and require no
air -gap in the core for matching purposes.
They are known as " Igranicore ' coils,
and are manufactured by Igranic, Ltd.
The core is so accurately designed that it
is sufficient to wind on the required number
of turns, and the coils are almost identical.
The removal of one turn or so enables
matching to be accurately carried out,
and this is a great advance on the majority
of methods of iron -core construction.
Furthermore, the method of manufacture
permits of a coil which is very robust and
is unaffected by heat. A receiver is under-
going tests in the PRACTICAL WIRELESS
laboratories which employs these coils,
and it will be released to our readers as
soon as the coils are obtainable by the
man in the street. The coils will be avail-
able in several types

Type A-Simple aerial coil with reaction
and coupling winding covering 210 to
510 metres on one band and 950 to 2,200
on the long wave -band. Any standard
circuit is suitable.

Type H.F.-Similar to Type A, but

intended for coupling H.F. valve to a
detector valve. Types A and H.F. are
accurately matched before leaving the
factory to enable ganging to be effectively
carried out.

A further type consists of a Dual Range
Band -Pass and H.F. Coil Unit, ganged on a
base plate with wave -change switch. To
complete the band-pass circuit an external
.01 coupling condenser is required. The
band width is approximately 8 to 10 kc/s,
and a phdtograph of these three -gang
coils is reproduced below.

Cathode Control
With the ordinary method of automatic

volume control, although the loud -speaker
is only permitted to reproduce a broadcast
station at a certain level, the intervals
between stations become very noisy, and
the operation of a receiver fitted with this
form of control is not pleasant, owing to
this background effect. With the " quiet
automatic volume control," the receiver
is certainly silent in between stations, but
the total anode current consumption of the
receiver remains constant even during
silent periods. The latest development,
which bears the name Cathode Control,

velope (as in the case of the Class B valve),
and we shall have more to say of this
feature in later issues.

Tele-controlled Radio
Whilst a certain well-known wireless

" dreamer " (Why are there so many
high-falutin, non-productive, nondescript,
dead -head nonentities all posing as radio
experts 1-Ed.), was spending his time
visualizing the radio receiver of the
future, and recording his dreams in the
public Press, the wide-awake engineers of
the Raiford Radio Company were spending
sleepless nights developing, for present-day
use, one of the objects of the dreamer. No
longer will it be necessary to disfigure a
room with a large wireless cabinet (for it is
a disfigurement no matter how ornate the
cabinet -work), but to -day the listener may
remove the wireless receiver to the cellar,
the spare -room, or even the attic and forget
all about it. Suitable leads from room to
room, and a simple, small device will enable
the distant receiver to be operated from any
room, and the volume to be controlled
better than the receiver itself can be
operated. This is made possible by the
new development known as Tele-control,
which is a device which enables the tuning

The new triple ganged Igranicore

gives the advantage of Q.A.V.C., plus the
advantage of Q.P.-P., and a little extra
besides. This sounds almost too good to be
true, but it is, nevertheless, a fact. The
output valve-preferably of the pentode
variety, is connected to a driver valve,
which is wired in such a way that unless
a signal is received, the output valve is
" dead." When the signal arrives the
output valve becomes operative, and the
signal which can be handled is very much
in excess of that normally employed by the
valve. The grid current is utilised to make
good the balance, and by suitably arranging
certain resistances, the total undistorted
output becomes a very large percentage of
the actual anode wattage. When two
valves are connected in push-pull on this
method, the output is more than doubled,
and nothing is heard from the speaker
unless a transmission is tuned in. To sim-
plify matters for the amateur it is highly
probable that the output valve and the
driver will be combined in one glass en -

Iron -core Tuning Coil.

condenser of a ganged receiver to be
rotated through the medium of a small
motor, and the gearing is such that it is
possible to find a finer setting than is
possible by hand on the best slow-motion
device. A further and more important
feature is that as soon as the operating
knob is rotated the receiver is " paralysed "
and no sound comes from the loud -speaker
until the condenser has been accurately
tuned to the station selected, when the
valves again become operative and the
signal may be heard to rapidly build up in
the speaker to the volume desired. The
illustration shows the small control panel,
and this is carried from room to room as
desired. The small push button at the
foot of each panel is pressed to bring into
operation short or long waves, and the
pointer is adjusted to the required setting.
A special model is available in Braille for
the blind. The device works very smoothly
and satisfactorily, and may be attached to
any receiver gang -tuned-
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ALTHOUGH all the constructional
and operating notes.: have been
given regarding the Feather-

weight Portable, there are one or two little
details which might be stressed, and some
finer points which might be brought to the
operator's attention in an endeavour to get
the last ounce out of this receiver. First
of all the wiring. Although there is very
little actual wiring in this type
of receiver, there is a tendency
to run those wires close together.
As the circuit consists of an
H.F. and detector circuit, each
of which is tuned, there is a
risk of instability due to un-
wanted couplings between these
two stages. Obviously, it is not
possible to screen the aerial side
of the receiver, but by the use
of a metallized valve and a
screened H.F. coil the inter-
action may be reduced to a
negligible quantity. If, how-
ever, the wiring is badly carried
out the good work which has
been done in the designing of
the circuit, and the experiments
which have been carried out
with regard to the actual lay-
out, etc., will be undone. There -
fore, watch the wires when
making the connections, and see
that those leads which are con-
cerned with the H.F. stage are
kept well separated from those of
the remainder of the circuit.
If you find, when first trying
out the receiver, that the
receiver bursts into oscillation,
even with the reaction con-
denser at zero, you will know
that the wiring is responsible
for it.

The Frame Aerial
The winding of the actual

frame aerial should occasion no
difficulty, and the only point
which requires attention is to
See that sufficient tension is
applied to the wire whilst
winding is in progress, to pre-
vent the turns slipping out of
the grooves in the little bakelite
spacers. A simple way out of
this is to get a friend to help
you and to hold the front of the
cabinet whilst you wind on the
wire. He can keep his fingers
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One or Two important Points Which Must Not be Overlooked
if it is Desired to Get the Best from This Remarkable Little

Receiver, Which Carries My Personal Guarantee!
over the spacers and just remove
them while you insert the wire, and you
may proceed from corner to corner in this
way. It is not difficult to carry out the
winding on your own, however, provided
you keep sufficient tension on the wire.
Afterwards, Chatterton's compound, or
ordinary sealing wax will, prevent any
trouble.

The completed receiver.

, SPECIFICATION OF FEATHERWEIGHT PORTABLE
S Two Utility Bakelite Condensent, .0005 Type, One T.C.C..0002 mid. Fixed Condenser, Type H. e.

W. 297. One T.C.C. .002 mfd. Fixed Condenser, Type M.
One Wearite H.F. Choke, Type H.F.P.A. One T.C.C. .1 mfd. Fixed Condenser, Type 50. A

; One Linen Dual Range Shielded Coil. One T.C.C. 1 mfd. Fixed Condenser, Type 50. i
One Graham Farish Litlos Condenser, .0003. One T.C.C. .001 mid. Fixed Condenser, Type M. 5.

I
One Graham Farish Ohmile Spaghetti Resist- One Cossor 220 9.G. (Metallized) Valve.

ance, 10,000 ohms. One Cossor 210 H.F. (Metallized) Valve.
One Graham Parish Ohmite Spaghetti Resist- One Cossor 215 P. Valve.

 One Graham Parish Ohmite Spaghetti Resist- One Rola Loud -speaker, Type F.5-pyg -H.. 1
r ance, 50,000 ohms. One Cossor 240 B. Valve.

ance, 100,000 ohms. Class B.
..1 Three pia 4 -Pin Chassis Type Valve -holders. 2 cm 24 D.C.C. wire and 2 ozs. 34 D.S.C. wire
, One Clix 7 -Inn Chassis Type Valve -holder, for frame.
i One Bulgin On/Off Switch, Type S. 38. One Ediswan 120 -volt H.T. Battery, ref. 69706.

One Bulgin Wave -Change Switch, Type S. N. One Ediswan 9 -volt Grid Bias Battery, ref. 89807.
Four Bulgin Frame Aerial Spacers, Type 1.12. One Ediswan 2 -volt accumulator, E.L.M.2.

i One Bulgin Senator Transformer. Type L.F. 12. Four Wander Plugs (11.T.4-, H.T.-, G.B. +
: One Linen Class B Driver Transformer. and (1.11.-).
i One 2-megohm Grid Leak, with wire ends, Two Spades (L.T.4-and L.T.-).

Lessen. One coil Glazite, flex, screws, wood for case,
- One T.C.C. .01 mid. Fixed Condenser, Type M. carrying handle, etc.

The Class B Valve
Much has already been written in these

pages regarding the output stage which is
employed in this receiver, and, although
the output is tremendous, you must bear
in mind that the current taken from the
battery will vary in accordance with the
volume at which you permit the receiver
to operate. When the maximum volume
is being handled, the peak voltages taken by
the output stage will quickly discharge the

H.T. battery. If, therefore, the
receiver is required for the
whole of the season, and it is
desired to make one H.T.
battery last, the volume must
be reduced. Where the nearest
station is so close that the
receiver gives out a very large
signal, the cabinet should be
turned so that the strength is
reduced, and this will result in
a saving of battery current.
The maximum grid bias voltage
should also be used for the
same purpose, although in some
cases-tennis dances for
instance-it may be found

desirable to get the very last ounce
out of the receiver. In this case the grid
bias may be reduced and the volume turned
to maximum. Sufficient volume should
then be obtained for outdoor dancing
purposes. The operation of the receiver
calls for no further comment as the straight-
forwardness of the design makes it ex-
tremely simple to keep the two knobs in
step, and the directional properties of the
frame are used to produce the maximum
signal strength, or act as a volume control
in the case of excessive volume. Reaction
is applied in the ordinary way (through the

medium of the centre knob),
and no difficulty at all should be
experienced in this connection.

I would repeat the sugges-
tion made last week with re-
gard to the actual construction
of this receiver. If you feel
unable to carry out this your-
self, you can have the assembly
done for you by either Messrs.
Peto Scott or Messrs. Burne
Jones. It should hardly be
necessary to emphasize that,
if you wish to take advantage
of my guarantee it is essential
that not the slightest departure
be made from the specified
components.
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TOWARDS the end of the last article
I introduced the question of the
wireless receiver as applied to the

man who wishes to derive all the power
for feeding it from the D.C. mains. I
propose now to go a little deeper into the
question.

First of all, what types of valves are
available ? There are really four of them,
the differences arising from the
various filament ratings. Initially,
we have those with filaments
taking 0.5 amp. at 6 or 8 volts ;
secondly, the 0.25 amp. at 16
volts, thirdly, the 20 to 30 volt
filaments consuming 0.1 amp., and,
finally, the full mains voltage
valves.

These last named are of foreign
origin, but have the advantage
that they are of the indirectly
heated type, and can be connected
straight across the mains without
any breakdown resistance in
series. They make circuits pos-
sible which can be used on either
A.C. or D.C. mains at will. The prin-
cipal disadvantage arises from the
fact that the full mains potential lies
between one cnd of the heater and the
cathode, and in consequence, the insulation
must therefore be of the highest quality
to get sufficient length of service out of
the valve. In spite of this, the
valves appear to be capable of produc-
ing really first-class results, and no
doubt more will be heard concerning
this class as the types available in the
range increase, so as to embrace all
requirements.

Consumption
Coming now to the first three sets of

valves mentioned, they are essentially
similar, but naturally those of the, highest
filament current consume the greatest
power. Assuming, for the purposes of
comparison, that the mains are rated at
200 volts, and allowing, of course, for the
anode current, we can. say that with the
half -amp. class the consumption is
about equal to that of two 60 -watt in-
candescent lamps to one 60 -watt lamp
for the 0.25 amp. filament, and to just
under half this value 'when we come to the
0.1 amp. range.

As far as the anode feeds are con-
cerned, the circuits used for D.C. mains
sets follow similar lines to that em-
ployed for A.C. receivers, and a reference to
Fig. 1 will show you where the difference
lies with the filaments. For grid -bias
there are, of course, several alternatives
of the automatic scheme. In the case
shown, the bias to the high -frequency

By H. J. BARTON CHAPPLE, Wh.Sch.,
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valve is obtained by using the fall of
potential across the resistance R1 in the
negative lead. R2 is merely an orthodox
decoupler. With a grid -leak detector, we
have one end of the grid -leak resistance
takell to the cathode, which is earthed,
while for the last valve there is the
usual decoupled automatic bias
scheme.
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Of course, in the feed to the anodes another
choke is necessary, and this should have an
inductance of about 30 henries

It should be apparent to readers that the
use of -indirectly heated filaments mini-
mizes considerably any trouble arising
from mains interference, but districts vary
so considerably and some supplies are so
" raw," that audio -frequency ripples are

introduced into the set, and affect
the grids of the valves. Adequate
filtering generally will overcome
this, for nothing is a more un-
pleasant background than mains
hum, when listening to any
broadcast item.

Overcoming Mains Hum
On the other hand, cases arise

where mains hum is still present
even after filters have been

R 2 incorporated. These demand
special treatment, and one of the

7 Fig. I.-A D.C. circuit showing how the following suggestions usually will
overcome the difficulty. If them
is the slightest doubt as to the

hum being introduced directly through
the mains, it is advisable to add
another filter, to that already present.
This is shown in Fig. 2, two high -frequency
chokes being incorporated for reasons to be
ekplained in a moment.

When an additional filter fails to clear
the trouble, the hum is brought about
by some external source. For example,
direct induction between the receiver
(especially if it has one or more high -
frequency stages) and one or both of the
mains. This ripple often has a high -
frequency component as well, and it is
for this reason that high -frequency
chokes are added. These chokes can be
bought, or alternatively, the old-

fashioned plug-in coils will often be of
service, provided they are wound in such a
manner that their self -capacity it, a mini-
mum, and in addition, the wire is of
sufficiently heavy gauge to carry the mains
current continuously without overheating.

Another Source of Hum
Occasionally it is found that there is

a substantial difference of potential
between the earthed main and the earth
itself, and this can be a fruitful source
of hum. A scheme which has been

-7(
suggested for dealing with this difficulty

2 is _shown in Fig. 3. As will be seen, it
is, in effect, a method of balancing such
as one would use in a " bridge "
circuit. The negative end of the receiver
proper must be adjusted so that its
position from the relative potential point
of view is identical to that of the so-
called earthed main.

(Continued overleaf)

heaters are wired in series.

Filament Smoothing
The valve heaters are wired in series as

stated earlier, with a breaking down resist-
ance to limit the current to the required
value. It is a very sound policy to include
an ammeter in the filament circuit, so that
the resistance can be adjusted to give the

H.F.C.

H.F.C.

Fig. 2.-An elaborate smoothing circuit for a D.
mains supply.

exact current value. In addition, it is
essential to incorporate an iron cored fila-
ment smoothing choke, this component
being wound with wire capable of carrying
continuously the full filament current
without any overheating. A suitable rating
for, say, the half amp. valves is 0.5 henry.

cc

1.12,

cc

00000`-r

III'

Fig. 3.-Balancing out mains hum.7

C.
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ANODE VOLTAGE

Fig. 4-Anode-volts anode -current curve of
two -electrode valve.

(Continued from previous page)

This is effected by having variable
resistances at each end of the filter, and by
adjusting them carefully, it is possible to
arrange matters so that each side of the
" bridge " is similar (if resistance in
negative side is increased, that in positive
side must be decreased, and vice versa) and
the hum, in most cases, will then vanish.

Naturally, every possible precaution
should be taken in the wireless receiver
itself to shield what are commonly termed
vulnerable points. The detector and high -
frequency circuits need special attention.
All coils should be " canned," and the
tuning condensers also, and the leads, if
necessary, run in metal braiding which
must be earthed. Keep the mains leads
passing to the filaments as distinct from
other parts of the circuit as possible, and
as a further tip, remember that it may be
advisable to use twisted or lead -covered
cable for the actual loud -speaker leads,
as they are liable to be victims of hum
due to induction.
Another Smoothing Device

Before finishing this article, I think it will
be of interest to recall to readers a method
for smoothing D.C. mains ripple, which
was suggested some years ago, before mains
valves, of the indirectly heated type, had
come into general use. This idea made use
of the saturation effect produced in a two -
electrode valve, or three -electrode valde
with plate and grid joined together. In
Fig. 4 is shown the usual anode voltage -
anode current characteristic, and it is
seen that after a certain anode voltage is
reached the plate current remains con-
stant at its saturation value.

PRACTICAL WIRELESS

If the plate voltage
is adjusted, say, to
the point Y, then any
voltage fluctuation
YX or YZ will make
no difference to the
current flow. Very
well, then, suppose we
connect a resistance
in series with the
positive main and the
valve anode, as in
Fig. 5. When the
resistance is adjusted
to be less than a
certain value, there
will be a constant
potential across it,
provided the resistance
is then not altered.
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Fig. 6.-A three -valve circuit built on the lines
described in this article.

This will be understood if we take a
simple example. Imagine the lowest satu-
ration voltage for the valve of Fig. 4 is'
80 volts. Then, increasing this value by
the figure of 20, to allow for the most

excessive

D.
raja IL:
sumin g

D C. the cur -
m AI Ns rent flow-

ing from
the valve_ under
these con -

Fig. 5. --The anode resistance in ditions is
circuit. 10 milli-

amperes ,
we have a voltage of 200 minus 100
available across the resistance, when 200
volt D.C. mains are connected. The
resistance value will be 1.00 divided by
10 milliamps, that is, 10,000 ohms.
Provided the " ripple " does not exceed
20 volts, this voltage across the resist-
ance cannot alter, for the valve may be
looked upon as absorbing the fluctuation,
and the current flowing through the valve
and resistance does note alter. Reducing
the resistance value will not alter the
current flow, but, of course, the voltage
available across the extremities of the
resistance becomes less. On the other
hand, if the resistance is increased beyond
a certain limit, the valve saturation con-
dition no longer holds, and the voltage
fluctuations will be noticed.

An Example
The prime objection to the scheme is

the limitation of the voltage and current
available for receiver working, but by
choosing a valve which has a large anode
current saturation value for a relatively
low anode voltage, the scheme can be
made operative, using, in the receiver
proper, directly heated filaments of the
100 milliampere class. As an example,
a simple circuit is shown in Fig. 6. Here
we have a two -valve set with the valve
filaments fed from a two -volt accumulator
(which, incidentally, will be kept in a
charged condition from the D.C. mains,
the charging current being limited by, say,
a lamp resistance). L.T.- is taken to
the negative end of the ." absorbing " valve
anode resistance R, across which is a'
reservoir condenser. The H.T. positive feed
is a tap on this resistance as shown, while
the filament of the valve is fed from the'
mains directly through a voltage break-
down resistance.

Schemes such as this were used on many
occasions in the past, but obviously they
do not find favour now that special mains
valves are available, but it is interesting
to see what ingenious ideas were exploited
at that time to get radio reception at any
cost, and yet make use of the mains where
possible.

1

Having dealt with the D.C. mains prob-
lems as a whole,the next point of importance
to readers is to study an actual design of a
complete receiver, and this will form the
subject matter of my next article.

CENTRING THE MOVING000IL
With Some Hints on Cleaning the Magnet Cap. By C. R. GREEN

FOR the proper operation of a moving -
coil speaker, it is essential that the
coil should be able to move freely in

the gap.
It sometimes happens that the centring

device works loose, and the coil -former
touches the side of the pole piece, or an iron
filing finds its way into the gap, resulting in
a loss of volume with unpleasant jarring on
some notes.

It is not always easy to get the con-
former correctly centred, especially as the
gap is so small in present-day speakers.
The following suggestion will make the
operation a simple matter.

First, remove the loud -speaker from the
baffle or cabinet and lay it on a horizontal
surface with the diaphragm facing upwards,
Remove the clamping ring which holds the
edge of the diaphragm and unscrew the

centring device. Sometimes this is held by
a nut on a threaded rod fixed in the centre
of the pole piece.

Other types have three or four clamping
screws holding extension pieces at the back
of the diaphragm. Now remove the
diaphragm, taking care to disconnect the
flexible wires coming from the moving -coil.

Cleaning the Magnet -Gap
To remove iron filings from the magnet

gap, the writer has found that the best way
is to use a pipe -cleaner smeared with a small
qtiantity of vaseline.

Insert the pipe -cleaner to a depth of half
an inch and gently work it round the gap
when it will be found that filings and dirt
will adhere to the cleaner. This procedure
should be repeated until the gap is clear of

all possible obstructions. Give the coil -
former a very careful wipe over.

Replace the diaphragm and all screws
but do not tighten the latter. Obtain three
pieces of cigarette paper or very thin card
and cut into strips, about fin. by 1 lin. long.
Now insert these between the coil former
and the centre pole piece equidistant round
the circle.

If the correct thickness of paper strip is
used it will be found that the former will be
correctly centred.

All that now remains to be done is to
tighten up all screws and terminals and
then gently withdraw the paper slips.
Make certain the former can be moved in
and out of the gap by holding the diaphragm
at opposite sides. Listen carefully during
this movement, when there should be no
sound of rubbing if properly carried out.
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THE stroboscope is a most interesting
instrument, possessing, apart from
its utility, a source of what one might

call " scientific amusement." The word
is derived from two Greek words etrobos
a whirling, and alcopeo to view, and means
" an instrument for noting velocity by the
intermittent lighting of the rotating object."
It consists in its simplest form of a disc
of paper with a number of light and dark

4

je,o

Fig. 1.-The wave -form of an A.C. Supply.

segments arranged round the periphery,
and it is fixed to some object which has
to rotate at a definite speed. A source
of intermittent lighting is arranged close
to it, and the segments appear to -remain
stationary at the correct speed. The
reasons for this, and the method of marking
out will be described later on, as it is
necessary here to state where such a
device can be of use to the keen radio
experimenter. It might be asked at this
point ; " What does a wireless man use
which has to rotate at a speed and which
can require accurate measurements 1 " There
are two such subjects, and they do not
require much seeking. The first is the
gramophone turntable, and the second
the scanning disc used for television recep-
tion. Probably the majority of listeners
have the former and quite a large number
he latter, but there is a very good reason
or dealing with the latter for those who

have not yet taken up the fascinating
branch of wireless. However, more of
that anon.

The Gramophone Turntable
Whether you use a clockwork motor,

or a simple electric motor, it is essential
that it should be capable of rotating the
turntable at the same speed as was used
when the subject of the disc was recorded.
This is now, for the majority of records,
seventy-eight revolutions per minute
(r.p.m.). Most clockwork motors have a
small speed indicator which is screwed to the
motor -board, and when purchasng a
separate motor this is a loose fitting.
It may, therefore, be screwed into any
position, and the figure eighty on it may
actually correspond with a speed of
only 65 r.p.m. Some hold that there is no
need to play a record at its actual recorded
speed, as the relation between notes is the
same at any speed. Whilst this is true,
the pitch is definitely altered with speed
as is only too apparent when a clockwork
motor commences to run down. The

What it is, how to make one, and its uses for the
Radio Amateur

By W. J. DELANEY
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gradual fall in tone to an indistinguishable
noise, or the fall in pitch of a man's voice,
is, no doubt, well-known. If, therefore,
the record does not rotate at the same
speed as was used for recording the pitch
of a person's voice, or the correct musical
key of the instrument will not be reproduced.
When it is desired to accompany a gramo-
phone singer on an instrument in the home
this is most essential. How can we get
this accurate speed then ? This is where
the stroboscope comes in, and the only
essential is an alternating current supply.
From articles which have already appeared
in these pages, our readers know that A.C.
(alternating current) operates in a definite
wave -form, having the shape shown in
Fig. 1. This represents one cycle, and
the ordinary electric supply mains in our
houses are rated at a certain frequency,
which means the number of complete
cycles, or alternations, per second.

The Formula
From the sine curve of Fig 1, it is clear

that there are two opposite peaks in one
cycle, and if an ordinary electric lamp is
supplied from A.C., it will light at each
peak and as the current falls to zero
in the centre, it will go out once per cycle.
This may seem strange to many, but owing
to what is known as visual persistence,
and the sluggishness of the ordinary
lamp filament, the lamp appears to glow
steadily the whole time. It will be shown
later that this is not so, and the lamp
actually flickers. As the lamp is therefore
fully illuminated twice per cycle, we can
multiply the frequency of our supply
(which means the number of cycles per
second as stated above) by two, and this will
give us the number of times the lamp will
light in a second. Now look at Fig. 2.
This shows a disc having eight equal
segments marked on it, four black and
four white. If this were fitted to a shaft

Fig. 3.-The gramophone equipped
for speed identification.

and gently turned the seg-
ments would appear to go
round in the same manner
as the spokes of a wheel. If,

II

however, when in the position shown in
Fig. 2, the disc was covered from our sight
for a fraction of a second, and the disc turned
so that segment A occupied the position
now occupied by segment B, and then we
were permitted to view the disc again,
provided every segment was identical,
we should not realize that there had
been any movement, and the same thing
could be carried out right round the disc.

0

Fig. 2.-The simplest illustration of a
stroboscope.

This is how the stroboscope works. The
disc is rotated, and the light which is
operated from the A.C. supply is used to
illuminate the disc. When the light is
on, the disc can be seen, but when the
light is out the disc makes a movement,
and upon being illuminated again the seg-
ments are once more visible. By suitably
arranging the number of segments-accord-
ing to the number of revolutions which
have to be made, in conjunction with the
flickerings of the lamp-the disc will
appear to remain stationary, due, as shown
above, to the fact that one segment moves
round to the position occupied by another
segment during the time there is no illumin-
ation. The formula, therefore, becomes,
twice the frequency with which the lamp
is illuminated, multiplied by sixty to convert
it to minutes, and divided by the number,
or revolutions per minute which are
required. As the sixty of our numerator,
and the doubling of the frequency will
always apply it is simpler to take the
frequency and multiply this by 120 (which
is twice sixty), and divide this by the
revolutions required. In mathematical form
this becomes F x 120, where F is the fre-

R
quency of the supply, and R the revolutions
per minute.

The Gramophone Stroboscope
It was stated that the gramophone

turntable must rotate at 78 r.p.m. The
majority of electric supply mains have
a frequency of fifty cycles, and, therefore
the formula for this is 120 x 50, which

78
gives us approximately 77. It is necessary,
therefore, to arrange 77 segments of con-
trasting colour on our disc, and this is

(Continued on page 356)
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(Continued from previous page)
easily carried out with compasses and a
protractor. it must be borne in mind that
there must be 77 segments of each colour.
To illuminate this disc, one of the small
gramophone lights may be used. The
Bulgin lamp, shown in Fig. 3, has been
found most useful, and if the lamp in this
is operated from the heater winding of an
A.C. set, it serves two purposes. It enables
the needle to be placed on the first groove
easily, and if the stroboscope is cut a

Fig. 4.-A stroboscopic disc for a television
scanning disc-eight segments are required.

little larger than a standard record label,
it may be placed over each record in order
to ascertain that the record remains
constant throughout the whole of its
playing time. If an ordinary battery -
operated receiver is in use, an ordinary
table lamp may be held close to the turn-
table for the purpose, or the normal
room lighting may be used if the segments
on the disc are sufficiently well defined.
If it is desired to get a very marked impres-
sion (due to rather poor eyesight or other
cause), a neon lamp should be employed.
One of the well-known Osglim or beehive
night -lights will give a most definite
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impression owing to the fact, that the neon
answers so rapidly to the alternating
current. The normal electric light will
be found quite good enough, however,
for ordinary purposes.

The Television Stroboscope
It has repeatedly been Mentioned that

practically any type of motor may be

Fig. 6.-The governor mechanism which
should be adjusted to regulate the speed to

coincide with the speed control index.

used to rotate the scanning disc of the
televisor, provided it is capable of rotating
at the correct speed of 750 r.p.m. Perhaps
many of our readers have got an old motor
handy, but have hesitated  to commence
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television experiments owing to doubt as
to the capabilities of the motor. From
the formula given above we see that
120 x 50 gives us 8 exactly, and this

750
number of divisions is easily marked out
on a circle. As the television disc should
be 20ins. in diameter. it is a simple matter

Fig. 5.-The appearance of the gramophone
disc shown in Fig. 3.

to cut out a piece of card to this size and
mark out eight black and eight white
.segments and connect this to the motor'to see whether it is capable of developing
sufficient power to turn the disc at the
correct speed. My own scanning disc
is permanently marked in this way as I
employ the principle to run up the motor
before the transmission commences, and
it is much easier to use this visual indication
of correct speed than to rely upon the
sound of the motor. It also enables you
to make sure whether or not the motor
runs steadily. With any form of strobo-
scope, if the segments appear to travel
in the direction of rotation the speed is too
great, and when travelling in the opposite
direction the speed is too slow.

FEW modern radio receivers will
function satisfactorily if a high fre-
quency choke is not fitted at some

part of the circuit For example, the in-
clusion of an efficient H.F. choke will
render a Rienartz reaction control prac-
tically independent of the vagaries of the
valve plate impedances, but do not let it
be a case of curing one evil to incur another,
and that is why emphasis is given to the
qualitative term efficiency.

That being the case, it is useful to see
what factors must be complied with before a
high frequency choke can really be regarded
as efficient, and these will be taken in turn,
although this does not necessarily indicate
the order of their importance.

Special Factors
(1) There must be a large enough number

of turns to produce sufficient inductive
reactance, that is, the imped-
ance to the flow of the high !'
frequency current even at the
lowest frequency which is
lijcely to occur in the circuit.
H it were possible to make a
perfect choke, that is, a pure
inductive coil without any D.C.
resistance or self -capacity, the
impedance would be directly
proportional to the product of
the frequency and the induct-
ance. The so-called shin
effect of the current flow at
high frequencies, the resultant
H.F. resistance, and the
shunting self -capacity will in-
troduce modifying factors
which may upset anticipated
performance. Even so the
choke, when well designed,
should have an adequate
choking effect well above
the oscillation threshold for

LITTLE - BUT IT
MUST BE GOOD

a wide. band of frequencies (or wave-
lengths).

(2) The winding should be executed in
such a manner that there is an absence of
any pronounced resonant peak. Preferably
the choking effect should- be reasonably
even over a wide frequency band, and this
is where the points mentioned in (1) have
a marked bearing.

Self Capacity
(3) The self -

capacity of the choke
should be kept down

A group of first-class chokes.

to a very low value, it being appreciated
that the balance between the inductance
and the shunting capacity is what deter-
mines any peak effect, and changes the
choke into a rejector circuit.

(4) While the choke generally is more
efficient when wound on a slotted former,
it must be borne in mind that there should
be adequate mutual induction between
neighbouring coils to maintain the high
impedance.

(5) Unless the insulation between turns
and layers is of the highest quality, serious
dielectric losses will be introduced by the
shunting self -capacity, quite apart from
any likelihood of a high frequency short

circuit. As an instance of the-- last named I can recall a case
where a dope of incorrect
composition was used to im-
pregnate the choke which, at
high frequencies, produced a
short circuit, and yet at low
frequencies the insulation
resistance appeared perfect.

(6) The ordinary D.C. resist
ance must be kept low so as to
reduce the voltage drop in the
plate circuit, otherwise the
actual operating voltage be-
tween plate and filament
may be inadequate for the
successful working of the cir-
cuit.

(7) Where possible the in-
ternal magnetic field should
be of small dimensions, or,
alternatively, the choke must
be screened, since invariably
the choke has to work in
juxtaposition to other com-
ponents where magnetic inter-
action would upset the re-
ceiver's performance.
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Arevolution as
wonderful as the coming

of "1-- watt" lamps

Do you remember when " j watt " lamps appeared-
giving twice the light for the same electric current?
They changed the faces of our cities. To -day there is
a revolution, no less startling, in accumulators -

double capacity
accumulators

No weight -wasting
O plates -just a core

inside a cylinder (it-
self the acid con-
tainer.)

Far more thorough
 action (the plate-

grids used to cause
interference.)

Total result-twice
 the capacity per lb.

weight !

AT present you use a 4o
a.h. accumulator ? Now you can
have one that lasts twice as long
per charge, for little more. And
instead of a lumbering glass case
-just a neat cylinder of lovely
bakelite! See your dealer at once!

BLOCK
2.
v

80 AMP.
HRS.

plate - less
accumulators

11f6°.
BLOCK BATTERIES LTD., ABBEY RD., BARKING, ESSEX. TEL.: GRA 3346

The famous Igranic D.9 Moving -Coil

Speaker is now produced in four

different models, each giving efficient
reproduction on a small output re-
ceiver as well as heavy volume
without distortion.

 STANDARD MODEL with dual Input
Transformer for Power or Pentode
Valves 32'6

 'CLASS B' MODEL with centre tapped
primary. Effective overall loads of
8,000 ohms or 10,000 ohms by utilising
tapped secondary. Overall resistance
of primary 310 ohms 35'-

 Q.P.-P. MODEL. Overall data on
transformer: Primary resistance 475
ohms. Impedance 18,000ohms 35'-

 Any of the above models available
in polished walnut cabinet of

scientific design - £1 extra

(IGRANIC)
D.9.

PERMANENT MAGNET
MOVING -COIL SPEAKER
Write for fully illustrated Catalogue No.
J.1250 of Igranic Quality Components.

IIIIMIgranic Electric Co., Ltd.,
149 Queen Victoria Street, E.C.4.

'
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I r H1-1,XODF, VALVE
The Latest American Introduction Which Will Shortly be introduced Over Here
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THAT necessity is the mother
of invention has been
demonstrated to a marked

degree in the improvements
which have been made in
wireless valves. First of
all the triode was used in
receivers, the first really
important improvement be-
ing the introduction of the
screen -grid valve, followed
shortly afterwards by the
pentode.

Quite recently there has
been a deluge of improve-
ments ; the variable mu,
Class B, double -diode,
double -diode -triode f o r
receivers with A.V.C. and
H.F. pentodes.

That these valves per-
form a useful and necessary
function in a receiver is
indisputable. The ten-
dency appears to be, not merely for
different valves for different positions in a
receiver, but quite distinct valves for
different circuits.

The Class B valve meets the needs of
constructors who desire to operate a moving -
coil loud -speaker, but have only H.T.
batteries available. Improved reception is
thereby obtainable with modest H.T.
consumption.

Now, according to reports, a
new valve has been produced in
America for superhet receivers,
specially designed to combine the
functions of first detector and
oscillator, and also embodying the
feature of the variable mu valve
-volume control by variation of
the grid bias potentials.

Although these valves are not
yet available readers will no doubt
be interested in details of this
latest development and the claims
put forward in respect of it. A
great step forward has appar-
ently been made, as at present,
with few exceptions, superhet
receivers employ at least five -.-
valves, but with the new valve
there will be a distinct advantage in the
reduction of one valve with its associated
components, thus placing the superhet with
its excellent features within reach of con-
siderably more constructors than at present.

The ordinary one screen grid H.F. stage
receiver unfortunately suffers from lack of
selectivity in comparison with the needs of
to -day, and this is where the superhet
circuit scores.

If a listener resides in close proximity
to a local station, some alternate type of
circuit is desirable and for listeners at a
distance, the superhet combines the
advantage of selectivity with its excellent
sensitivity.

With the superhet it has been necessary
to employ an additional valve for the
process of frequency changing, this, of
course, has meant more valves than a
straight set, and although attempts are

Lis

Moe/Grid
Virtual
Cathode

Osc. Screen

Osc.6ra

Mod. Plate

Mod. Screen
5

4

0
Fig. 3.- The Hexode oscillator -

modulator valve.

FIRST DETAILS TO BE PUBLISHED
IN THIS COUNTRY

being made, apparently with considerable
success, to combine these functions in one
valve, there is no doubt that a valve
specially designed for the job will -

C

ToA.Vc. Bias.

+250
V.

T
Fig. 2.-Superhet circuit employing nem Hexode

single valve frequency changer.

doubtedly pave the way for greater success
in this direction.

In American
circuits the screen -
grid valve has been
used, but if single
dial tuning is

Fig. 1.-Circuit arrangement of bi-grid valve.

employed, the interaction between os-
cillator and single -frequency circuit and
also the risk of radiation, has made this

type of circuit unsuitable
Tetroate for the home constructor

owing to the difficulties
/l/i0CiLdaeOrinvolved in ganging.

Various circuits employ-
ing the screen -grid valve
have been tried, but all
suffer more or less from
the same defect.

Triode
Osa llator. Bi-grid Valve

The bi-grid valve has
been fairly ) extensively
used in superhet circuits,
particularly on the
Continent. It is quite
satisfactory, but, unfortun-
ately, its efficiency i s
rather low.

One advantage of the
bi-grid valve is that the

grid -anode capacity is of the same
value as the control grid oscillator -grid
capacity ; in the screen -grid valve, however,
the control grid -anode capacity is much

less than the control grid -screen
--grid capacity.

Equal inter -electrode capacities
automatically neutralize each other,
owing to the- potentials being of
opposite phase difference voltages

developed across the inter -electrode cap-
acity of the valve are therefore cancelled
out and the valve is self -neutralized.

What we require is a valve with :-
(1) High mutual conductance between

control grid and anode circuits.
(2) Approximately equal control grid -

anode and control grid -oscillator grid -
inter -electrode capacities to secure
freedom from interaction.
-Unfortunately the bi-grid valve is ruled

out owing to its low mutual conductance
and the screen -grid valve is hardly suitable
because of the large difference in the
inter -electrode capacities.

The most useful valve at the present
time appears to be the pentode with its
high mutual conductance. As in some
cases the inter -electrode capacities were
practically equal, it was considered possible
to employ this valve. Special coils were
necessary, and the pentode was found to
function quite satisfactorily, but, of course,
this valve cannot be employed with variable
grid -bias for volume control.

Therefore, all of the circuits
/.A: using the available valves were

found to be lacking in one way
or another. The ideal circuit was one
which would perform with one valve the
following functions :-

1. Oscillator. 2. 1st Detector.
3. High amplification.
4. Grid bias control of amplification.

With ordinary valves grid bias control
was not satisfactory and in most cases an
increase of grid bias resulted in a cessation
of oscillation.

The Hexode valve has been developed
(Continued on page 371.)
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Calibrating a Pre-set Condenser
OWING to the difficulty of quickly

finding the required setting of pre-set
condensers, I devised this scheme for

Showing
the calibrated disc
on the pre-set condenser.

accurately determining any position of the
adjusting knob. This is especially useful
when adjustments have to be made fre-
quently, as on wave -trap systems. The
upright sca'e is made of aluminium, on
to which is pasted a piece of cartridge paper
with scale divisions marked 1, 2, 3, etc.
The distance between each of these
divisions is determined by measuring the
amount the knob rises or falls for one
revolution of the knob.

The best way to do this is to measure
the total distance between maximum and
minimum settings of the condenser, and
at the same time noting the number of
times the knob rotates in this distance.
Then by dividing the distance by the number
of turns, the distance between each division
is obtained.

The circular scale is also made from thin
aluminium, pasted with white paper, the
face of which is divided into 12 equal
divisions, marked A, B, C, etc. The disc
is bored in the centre, a clearance diameter
over the thread, and clamped by means of
the locknut on the underside of the knob.
When fixing the upright scale in position,
set the dial to its maximum height, turn
the dial so that point A is at its nearest
position to the scale, and then set the up-
right scale, so that this point " A " coin-
cides with the No. 1 division. All readings
taken subsequent to this setting will read
1A, 1B, 1C, etc., until the dial has rotated
once, when the reading becomes 2A, 2B,
etc.-D. C. BROADBENT (Whetstone).
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THAT DODGE OF YOURS!
Every reader of " PRACTICAL WIRE-

LESS " must have originated some little
dodge which would interest other readers.
Why not pass it on to us? We pay .41-10-0
for the best wrinkle submitted, and for every
other item published on this page we will pay

! half -a -guinea. Turn that idea of yours to
j account by sending it in to us, addressed

to the Editor, "PRACTICAL WIRELESS,"
j George Newnes, Ltd., 8-11, Southampton

Street, Strand, W.C.2. Put your name and
address on every item. Please note that every
notion sent in must be original. Mark

j envelopes " Radio Wrinkles." Do NOT
enclose Queries with your Wrinkle.
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Wave -change Switch for Plug-in Coils
HERE is a switching arrangement which

I have installed in my set for
switching directly from long to medium
waves, with ordinary honeycomb coils.
The advantage of this arrangement is that
connecting wires are eliminated. In the
accompanying sketch (A) are the two coil -
pins from the original set. Two of these
were fixed in an ebonite plate, which has

leaving both hands free to manipulate the
soldering iron.-J. MOONEY (St. Helens,
Lancs.).

A wave -change switch for
plug-in coils shown in pic-
torial and sectional view.

two holes for the bushes C, two holes for
the bushes D, and two holes for the shaft -
holders L. From a piece of spring brass
are made the two U-shaped contacts F,
the two marked G, and also the two
marked H. The latter are different in
shape, as the sketch illustrates. A piece
of brass rod is used for the switch spindle J.
In order to insulate the axle, two pieces
of ebonite (M) are fastened on the axle
with small pins. One side of the axle is
long enough to permit the axle to project
through the panel for a control knob.
The four holes N are intended to secure the
ebonite to the baseboard of the set.-
H. J. HIIIJGEN (Rotterdam).
A Useful Tool

THE accompanying sketches show a
handy little tool which can be used

for cutting and removing the insulation
from connecting wire, and for scraping the
ends for tinning purposes. It can also be
used as a wire soldering clamp. To make the
device, a piece of wood measuring 6in. by

3M. by fin. thick is shaped to
join a handle to the end ofall

gssssmen...,

A handy tool for removing the insulation from connecting wire.

which a razor blade is screwed.
using a piece of perforated
metal strip as a clamp. By
arranging two terminals, as
shown, two pieces of wire
can be clamped so that the
ends butt together, thus

EXISTING COILI-101DER

A Well -finished Home-made Choke
MOST home-made components have

the disadvantage of looking ob-
viously home-made. The scheme here
described enables one to turn out H.F.
chokes, etc., equal in appearance to the
commercial component. Many brands of
shaving soap are supplied in handsome
bakelite cases, which may easily be turned
to excellent account with the aid of a drill,
screws and scrap ebonite. The diagram
illustrates an efficient H.F. choke of pro-
fessional appearance. Screening, if neces-
sary, is easily provided by glueing tinfoil
inside the case, and fitting a terminal and
washer.- (continuedE overleaf )
BURGE
(P e n t u, m'EsavrrE ROD.
Rhondda).

SCREENING
TERMINAL

BAKELITE
SHAVING 50AP
CONTAINER

WINDINGS.

TINFOIL

TERMINAL

A home-made
H.F. choke.
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RADIO WRINKLES
(Continued from previous page.)

BAFFLE

1. SECTiON
SADDLE

COMAESSICN SENNC

PRESSURE
ADJUSTER

THRUST WASHER

.14 SECTION
BRACKET

Eliminating cabinet resonance.

Eliminating Cabinet Resonance
THE accompanying sketch shows

scheme for eliminating cabinet reson- Ira Vamp
ante when using M. -C loud -speakers with
a heavy bass response. The adjustment
is by a screw which can be made to protrude
through the back of the cabinet. Three or
four springs are used, as shown, according
to the number of holes drilled in the chassis.
I use this device when listening to talks,
etc., as I find that it eliminates the boomi-
ness which usually accompanies speech.
-Jour; OLIVER (West Kensington).

Connecting Speakers in Series or Parallel
HERE is a method of connecting up two

loud -speakers either in series or in
parallel. Three plug and socket connectors
are needed, costing about 6d. each. On
referring to the diagram, which is self-
explanatory, it will be seen that to put the
speakers in parallel the short-circuiting
plug is inserted in the centre sockets and the
two loud -speaker plugs in the other sockets.
To put them in series the short-circuiting
plug is removed and the L.S.2 plug put in.

The plug and sockets for L.S.1 can be
replaced by a permanent joint, but I find
the former arrangement more convenient.
The three socket parts can be mounted
neatly on the baseboard by using wood
screws in place of the usual set screws
holding the halves of the bakelite casing
together.-V. W. HETREED.

06'1W
1

O .41111r)
To L.5.2

-.11ftt

LOUDSPEAKERS
IN SERIES.

To I.5.1
SHORTING PLUG

LOUDSPEAKERS
To L. 5 1IN PARALLEL.

Connecting two loud -speakers in series.

OUTPUT
VALVEHOLDER

a

To HIS -

OUTPUT
VALVE HOLDER

Preventing Accidental " Shorts "
TO avoid adjusting the G.B.

plugs whilst the H T is
switched on and to prevent ac-
cidental " shorts " owing to the
G.B. plugs fouling a " live," part
of the set, the following 'contri-
vance will prove very useful. A piece of
ebonite, lin. wide and tins. longer than your
G.B. battery, is cut as shown at A, Fig. 1
(the number of slots to equal the number
of G.B. plugs used). On each shoulder
piece, " X " and " Y," bind a piece of
brass strip round and solder together at
the same time connecting " X and " Y "
electrically with a piece of insulated wire.
Two springy pieces of brass are bent and
secured to the back of the cabinet with two
long bolts, as in Fig. 2. The distance
apart of the clips should coincide with
" X " and " Y " on ebonite strip " A."
The height is determined by placing the
G.B. battery in position so that the ebonite

'4-1111141'01-

Ni:No0010P-
S71100.1

SNOWING
IERIANAL

HOLDING
BOCI,AND WIRE

grTts,,

Fig. 2.

JOIN DIRECTT 10,- N FlI-I O

N TO HS -ON SET

FRONT SIDE Cf BACK
,ABINET

AWING

...Ai MOTE

Icr-A,47-4.,FRAG7q

GRID BIAS BATTERY.

Preventing accidental shorts.

strip " A " rests on the top of the plugs
in the G.B. battery, as in Fig. 3. Having
fixed the clips, join one clip to H.T. negative
on H.T. supply, and the other to H.T.
negative terminal on terminal strip.
Now place G.B. battery in position, insert
plugs in battery, place ebonite strip " A "
between both clips and trap G.B. wires
in the slots on the strip. The plugs now
cannot work loose
and the strip must
be removed before
the plugs can be
readjusted, thus
breaking the H.T.
negative circuit.
If the plugs -are ac-
cidentally pulled
out and the re-
ceiver is switched
on, the valves will
not be harmed
for the reason that
the H.T. will be
switched off auto-
matically.-C. M.
STRONGBERG

(Hull).

6 BA.
SCREWS

I -It
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EBONITE TUBE OR ROD
rf.7f., 6 BA. BOIT1c

' 0

1 !

ALUMINIUM PANEL Il 'EBONITE BUSH

Mounting a pre-set con-
denser on a Metal panel.

EXTENDED SPINDLE

Mounting a Pre-set Condenser
RECENTLY, when constructing a short-

wave receiver, on an aluminium
chassis, I mounted the series aerial pre-set
condenser on the panel below the chassis
line, in the manner shown by accompanying
sketch. As the majority of commercial
pre-sets are not fitted with a " one hole
fixing bush," this method should prove
useful to other readers. The condenser is
supported on two ebonite pillars (two
alternative methods are shown). The
extended spindle was an old vernier control
rod of the single vane type to be found on
some of the earlier type tuning condensers.
In the case of an aluminium panel this has

to be bushed with ebonite, to pre-
vent an earth -aerial short, or a
large hole drilled to clear. With
ebonite panels this is obviously not
necessary. The constructor may
like to dismantle the condenser and
reverse the terminals to facilitate
wiring, in which case the shell, or

moulded case can be used as a jig to
drill panel, and so get the spindle in
correct alignment. Drill the outside holes
first, bolt temporary in position without
pillars, bringing central bush down on panel
and mark central hole. If the terminals are
reversed, long screws will be necessary when

re -assembly is commenced, as
shown. The nut " A," should be
given a tap with a centre punch in
the hole to make it a tighter fit on
the screw, and adjusted to bring
back of base flush with moulded
case.-E. E. BALDWIN (Leyton).

A Useful Conversion
IWAS thinking of buying a

cabinet to house my set and
wireless gear, when I thought of
a way of saving money by con-
verting a small kitchen dresser, in

the manner shown in the accompanying
illustrations. It will be seen that the
receiver and batteries occupy the top
drawer space, the centre part of the
drawer front being cut away to take the
panel. The cupboard space below is
sufficient to house the speaker, wireless
books, tools, etc.-J. R. JEFFREY (Ply-
mouth).

FRONT CUT OUT
OF DRAWERS N'
EBONITE PANEL
WITH DIALS INSERTED

DIAMONDS CUT IN
DOORS OF dUPBOAAD
REPLACED WITH SBA

GAUZE.

A kitchen dresser con-
verted into a radiogram cabinet.
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N Fig. 1 is shown the L.F. portion of
the type of receiver which many of our
readers are still using. Many queries

have reached these offices which refer to
faults which develop in sets of this type,
and they are usually traced to the L.F.
section.

Instability
The commonest fault appears to be that

of a constant whistle. This is not affected
by any of the controls, and many readers
have found that the only way to cure it is
?ither to remove one of the grid -bias plugs,
or replace the H.T. battery. Of course,
removing the grid -bias plug is absolutely
the wrong method, while in many cases
the H.T. battery could have been made to
give a little more extra life. The trouble
is usually caused by the rising of the internal
resistance of the H.T. battery. This re-
sistance becomes common to the anode
circuits of the valves, and causes instability
in the form of " feed -back."

Measuring the battery with a voltmeter
does not always show a serious drop in volt-
age, but, if it does, it should be replaced.
When the battery still shows a useful
voltage it may be assumed that it is not
3ntirely to blame, and that a few modifi-
cations to the receiver may prolong its life,
until its useful voltage is at an end. These
conditions can be attained by decoupling
the anodes of the valves. It is a mistaken
assumption that decoupling applies only to
mains -driven receivers: that idea leads to
many batteries being discarded while still
capable of further use. The connections for
decoupling with a resistance and condenser
are shown in Fig. 2. It is usual to de -
couple the detector valve (VI, Fig. 1) first.
If this valve is of the H.F. or detector type,
the decoupling resistance should have a

To H.T. Battery *- (Maximum)

Fig. 3.-A decoup-
ling unit.

. i
Introducing a Novel Unit which will .t
Enable You to obtain Longer Useful .1

Life from the H.T. Battery

4

: I
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A Simple Decoupling Unit .
It is often found inconvenient to insert

decoupling in the receiver itself. Perhaps it
is of commercial make, and the wiring
cannot be traced with certainty ; there
may not be enough baseboard room or some
other objection, hence the inclusion of Fig. 3.

H.T.#1
FIT.+2

ro N. 77+3
1_0 +

LS.

V 2 V.3

Fig. 1.-L.F. portion of typical battery -fed receiver.

Decou#ina resistance
1114 -

To Coululi.nr
Unit rerstninal
NTt
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By J. H. WATTS

value of
about 25,000
or 30,000
ohms, but if
an R.C. valve
is employed,
the r esis-
tance neces-
sary might, be as high as

2 Pi' 50,000 ohms.
It is a wise
policy to
insert de-

NT.- coupling i n
the lead to
the first L.F.

Fig. 2.-D:coupling connections. 'valve (V2,
Fig. 1), es-

pecially if, as is often the case, V2
and V3 are fed from the same
tapping. In this case the resistance
should have a value of 15,000-
20,000 ohms. These values apply
equally to those receivers that em-
ploy transformers in both stages.

75 Receiver

LT+

LT -

This shows a little unit which can be separ-
ate from the receiver itself, and effectively
decouples the valves. Not only does it
accomplish this, but it will be noticed that
only two leads go to the H.T. battery
(negative and maximum positive) and this
ensures the battery being " run down "
evenly. In cases where V2 and V3 are fed
from the same lead, the connection from this
lead to " H.T." terminal on transformer
should be removed, and a separate lead
attached to the transformer in its place.
This will be H.T.2. Nothing need be said
of the construction, as this is made self
explanatory by the diagram. RI is the
decoupling resistance for the detector and
R2 for the first L.F. valve. The separate
H.T. leads from the receiver are taken to the
appropriately marked terminals on the unit.

Trouble With Transformers
Another cause of this whistle is due to

the transformer causing instability. This
happens especially in receivers employing
two transformers, and is a commonly
encountered fault in portable receivers. It
is usually due to the high value of the
Step-up ratio, or to H.F. oscillations present
in the primary being transferred to the
grid of the L.F. stage.

The first trouble can usually be cured
by connecting a high resistance, say I
megobm, across the secondary. To do this,
connect one side of the resistance to
terminal " G " on the transformer and
the other to terminal marked " G.B."
This resistance can be of the grid -leak
type. Actually this reduces amplification,
but no appreciable loss of volume is dis-
cernible to the ear. To cure the trouble
caused by H.F. oscillations, it is sometimes
sufficient to reverse the " phase " of them in

(Continued overleaf.)
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V2

Fig. 4.-Volume control connections.
(Continued from previous page)

the windings by reversing the connections to
the secondary. In other words, transfer
the connection on " G " to " G.B." and
vice versa. If this does not stop the trouble,
it is obvious that these will have to be
stopped before the transformer.

An effective way is to by-pass them.
This can be done by connecting a con-
denser across the primary, ono side of the
condenser is connected to " P " and the
other to terminal marked " H.T." on the
transformer. These oscillations will also
develop a voltage drop across the anode
resistance in the R.C.C. unit, which will
be handed on to the following valve as an
amplified signal, and a condenser con-
nected across the same terminals on this
component, or from anode of V1 to H.T.
negative may be necessary to completely
stop the trouble. When the condenser is
used in the anode circuit of V1, it should
have a capacity not exceeding .0003 mfd,
while in the case of V2, not higher than
.001 mfd. Care must be taken to ensure
that the smallest effective condenser is used,
otherwise the reproduction of the upper
register will be seriously affected.

Another method of preventing the H.F.
interfering with the L.F. section is to insert
a " grid -stopper " resistance in series with
the grids of V2 and V3. The lead from the
preceding coupling component to the grid
of the valve is broken, and one end of the
resistance is connected to the terminal " G "
and the other to the grid of the valve. For
the same reason as explained for the con-
denser, the resistance must not have too high
a value. Between 100,000 and 250,000

megohm) will be found suitable.

Distortion
D istor-

tion due to
o v e rload-
ipg is very
common

Fig. 8.-
The complete decoupling-
choke filter unit.

(1- Maxtmurn)

7b 1-1.77 Sattery
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with these receivers, and
if in evidence a volume
control should be fitted 17
in the grid circuit of V2.
Many articles
dealing with vol Ay-

ume controls have
appeared in pre-
vious issues of
PRACTICAL WIRE-
LESS, but for
the sake of
n e w reader's
Fig. 4 has been
includedto
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the bottom. Hence the name given to
this form of distortion. The same signal
could have been applied and reproduced
without distortion had the grid bias been
reduced to 7.5 volts when the anode
volts had dropped to 100 volts. This
obviously means that a check should
always be kept on the H.T. battery voltage,
and, by reference to the valve manufacturer's

UNDISTORTED SIGNAL
AT ANODE VOLTS 125

"BOTTOM BENDa
DISTORTION AT
ANODE VOLTS 100

30 0 GRID VOLTS

Fig. 5.-Showing distortion
due to drop in H.T. voltage
without compensating ad-
justment of grid bias.

CORRECT BIAS FOR 125

show the connections. Where the grid
leak in the R.C.C. unit can be removed,
the potentiometer should be of the same
value as the grid leak, and the latter
should be removed when the potentiometer
has been connected. It must not be
forgotten that V2 can be overloaded, and
any distortion here is amplified by the
output stage.

" Bottom bend " distortion, which is a
form of overload-
ing, is often caused
by a drop in H.T.
voltage, without a corresponding
adjustment to the grid bias being
given. Reference to Fig. 5 will
show how this distortion occurs.
It shows the grid volts/anode
current curve of a typical small
power output valve. With 125
volts on the anode
and 9 volts grid
bias a grid signal
is applied having a peak
voltage of about 2 volts.
As shown, when
amplified there is

21-0 180 150 12-0 90 60 30

by

Opp 0(v

Al
no distortion
(the repro-
duced signal,
though larger
due to the
amplification

is an exact replica of
the original). If,
however, the anode

voltage is re-
duced to 100

; volts, and 9
volts grid bias
is still applied,
reference to

the illustration shows that
the reproduced signal has
been cut off or " bent " at

VOLTS

ut
CL

us0
0

22.5
0.0 rn/A

15

7.5 miA

0

grid bias figures, the cor-
rect bias should be applied
for the different H.T. read-
ings. The biasing figures.
are always given on the
slip issued by the valve
manufacturers with t h e
valve.

Watch Your Grid -bias
Voltage

In your eagerness to
&bp the grid bias with the
anode voltage never
under -bias the valve, as
this not only will cause
excessive consumption of
H.T., but will defeat its
own ends by introducing
distortion of another kind.
Also, do not forget to
readjust the grid bias
when the H.T. battery is
eventually renewed. Fig. 6
shows the danger of under -
biasing. In this example,
a drop of 6 volts grid bias
entails an increase in anode
consumption of 12.5 mA.
Not only this, but if the
valve should be fully
loaded grid current will
flow, causing terrible dis-
tortion. Therefore, y o u
must check the voltage of
your grid bias battery and

never let it dro atp
all. It is a mistake

Showing dan-

to leave it connectedFig. 6.- indefinitely, and it-

ger of under-
should be changed

biasing.
every six months.
After all, it is not anCORRECT UNDER

BIAS BIASSED expensive item, but
the damage done by

neglecting it might quite possibly run into
a lot of expense, even that of a new valve,
as well as waste of H.T. These remarks
concerning G.B. and H.T. voltages are
applicable to both V2 and V3. Never
remove a grid -bias plug while the receiver is in
operation.; always switch off when snaking
adjustments I

(To be concluded next week.-Ed.)
LFChe5

GRID VOLTS

F Our t Yal,e

21,1

L,5.
To 11 T-

Fig. 7.-Choke output connections.
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satisfFor your
all ETA valves are now

label on the
sold with a distinctiveends
old

the cartons.
The colour and

shape of these labels
make it impossible

for
you to purchase the wrong type of valves in

error. A square label, for example denotes a Battery
2 -volt valve, a triangular

label tells you that the valve

inside is a directly
heated Mains Valve. Furthermore,

if the label is Blue, an H.F. valve is denoted, if yellow,
a screen grid valve-and

so on. Thus a square yellow
label

indicates a screen grid battery valve.Ask your dealer to show you this ingenious
new method

of marking
and refuse to accept any ET4 valve the carton

ETof which does not carry one of the new labels.
ETA valves are the best that money can buy. You may

more, but you call get no better service.THE ELECTRICAL
TRADING

ASSOCIATION,
LTD.,

ALDWYCH
HOUSE, ALDWYCH,

W.C.2.
Scottish Agents

: RADIOVISION,
Ltd., 233, St. Vincent St., Glasgow, C.2
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STABLE

C6
SyA

G.

WESTINGWE

COMPANIONS
Westinghouse can't give you a tip for the Derby, but they have
two certain winners for better radio.
THE WESTINGHOUSE METAL RECTIFIER needs no
introduction, and, although it is now a five -year -old, it still retains
its form and remains a firm favourite with A.C. Mains users.
A companion product, the WESTECTOR is likewise mechanically
and electrically stable. It made its first appearance but a few
weeks ago, and has already found many followers. It does not
mind heavy going, for it will provide a distortionless output from
large H.F. inputs ; and this detector will certainly repay its backers.

Why not write to -day for Westinghouse's tips for better radio ?
The Westinghouse Brake & Saxby Signal Co., Ltd.

82, York Road, King's Cross, London, N.1.

COLVERN
FERROCART COILS

COLVERN always associated with all that

is best in radio frequency coils.

FERROCART Coils are synonymous for out-

standing selectivity, compactness and efficiency.
Following types now available-

TYPE F 1-F 2
Input bandpass filter. Con-

stant selectivity, ganging

unaffected by variations in

aerial reactance, symmetri-

cal resonance curve.

TYPE F3
Autotransformer intcrvalve
coupling with reaction,
ganging perfectly main-
tained on both wave ranges
by transfer of tapping point
in correct turns ratio, prac-
tically constant reaction.

Made under
licence from
the patentee,
Hans Vogt.

COLVERN LTD., ROMFORD, ESSEX
London Wholesale Depot: -
150, King's Cross Road, W.C.2.
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THE construction of this receiver will
be found somewhat easier than the
majority of receivers, chiefly owing to

the unit which is incorporated in it. As
has already been pointed out, this includes
the tuning coils, the ganged condenser, the
on -off switch, the potentiometer and the

j wave -change switch, all of which are
mounted on one substantial metal chassis

I and are completely wired for you. The great
advantage of this is not so much in the time
which is saved, but in the fact that the com-
plete unit is matched up with all wiring and
the ganging therefore holds over the entire
wave -band. The first part of the construc-
tional work consists in drilling the wooden
baseboard, and for this purpose the centre .

line should be marked, and the full-size
template of the Radiopack chassis should
then be placed in position so that the screw
holes may be accurately positioned. The
thickness of the cabinet front must be
taken into consideration when adjusting
the front edge of the chassis, so that the
knobs will not project too far in
front of the panel. When the
correct position for this has been
found, the holes for the valve -
holders should be marked, and
all wiring boles, as shown on the
wiring diagram, should then be
marked. These latter holes need
only be about tin., whilst the
holes for the three four -pin
valve -holders are lin. in diameter.
The hole for the seven -pin holder
is slightly over lin., and if
preferred a lin. hole may be drilled
and afterwards enlarged with a
file. Cut the two side runners
from lin. ply wood, and attach
these with substantial screws.

Mounting the Components
When the runners are in position, you

can commence the construction of the
receiver by mounting the valve -holders and
the remaining baseboard components. It
is preferable to lay these out first in the
position they are to occupy and then to
check the arrangement carefully with the
blueprint of the wiring diagram on page 366
When you are certain everything is in order,
screw down the fixed condensers, the H.F.
choke, the grid bias clips and the two L.F.
transformers. The tone control transformer

I

I

I

I

Rear top view.

is mounted on
a small base
supplied by the
makers and it
is essential that
these should be
accurately in
register. T h e
base will be
found to have
the letters P,
H.T., G, and
G.B. engraved on
its upper surface,
and these should
be arranged to
correspond 'with
the same mark-
ings on the trans-
former itself.
Long wood screws
may be passed
through the trans-
former and base,

Front view.

or the base itself may be attached to the
wooden baseboard, and the transformer held
in position by means of the metal strips
attached to the tone control base. Leave
the output choke till most of the wiring
has been finished, as this is a weighty
component and will probably get in your
way whilst the wiring is being carried out.

The Wiring
Before attaching the band pass unit,

carry out as much of the wiring as is possible.
You will see from the wiring diagram that
there are a number of wires which may be
inserted without the necessity of fixing the

Aerial Coil

ftXJ0/Mfd.

LevAmm4,-210-

/h/la' /old.

.3 Gang 7iineny Condis
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How to Assemble the Components for the
Latest "Practical Wireless" Four -Valve Receiver

By Our Technical Staff
unit, and the constructional
work is greatly simplified with
this out of the way. When

this part of the construction has been
completed the unit may be screwed into
position, and the small component bracket
mounted on the left of it. It should be
noted that the small bracket which holds

the combined switch and
potentiometer must be
attached . to the metal
chassis before the unit is
fitted to the baseboard. If
the radiogram switch is
also required, this must
be attached in a similar

A FULL-SIZE BLUEPRINT OF THIS FINE
RECEIVER MAY BEE OBTAINED FOR 1' -

Post free from Geo. Newneg, 4341, Southampton Street, Strand,
London, w.C.2.pgn4.s. page 366 for small repro -1

rkdotation of the wiring diagram./

Tuned Anode

30000
NFChck Ohms

Tuned 6rza' Cal

.000/

0003Mfd

2 Ara'
koeConIrol

Z.I.-Trans

/ mkt

/0.000 Ohms

3.42ent On -Off Stur tch

-4-0V GIB.*

Theoretical circuit.

14E11.114E1.)a+ wmaromt No. I

Class "B"
Transfr.
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manner to the
rear of the metal
chassis. Make
quite certain that
the nuts are well
locked, as' it is
not possible to
get at them,
should they
become loose,
without removing
the metal chassis
completely. Fit
the reaction con-
denser and the
tone control
potentiometer to
the bracket and
then complete
the wiring. The
0 hind t e resis-
tances are held

The sub -baseboard wiring.

in position simply by the Glazite wire
which is attached to the ends. The
output choke should be the last part to be
fitted, and it should be noted that there are
no leads attached to the output terminals
of this component. The loud -speaker must
be attached direct to this choke when the
receiver is finally installed in its cabinet,
and the correct pair of terminals (according

0+! to the desired ratio) must be
H.-17 employed.
0+2

OHT-

Battery Cords
The five -way battery cord is attached

direct to the valve -holder and other com-
ponents, as shown, and no fuse has been
fitted in this particular. receiver. If it is
desired to take this precaution, a small
Bulgin fuse -holder should be mounted on
the under -surface of the baseboard, and the
H.T. negative lead attached to one side of
it ; the opposite terminal should then be
joined to the filament leg, which is used in
the present receiver for the H.T. negative
lead. The grid bias flexible leads are joined
to the three-point switch and the poten-
tiometer, and it is important to note that
the positive lead is attached to the switch
and the negative lead to the potentiometer.
The remaining grid bias negative lead is
attached to the G.B. terminal of the tone
control transformer. The receiver is now
completed and is ready for its preliminary
test. Instructions regarding this will be
deferred until next week.

For the benefit, however, of those
readers who have most of the com-
ponents already to hand, or who are
able to complete the receiver before
our next issue is on sale, the following
brief notes will enable the receiver to
l$e installed and the programmes re-
ceived sufficiently well to enable the
receiver to be used in the meantime.
As with all ganged receivers, the opera-
tion of trimming is of primary import.
ance. When three circuits have to be
tuned at one and the same time through
the medium of a single knob, each
circuit must be varied by the same
amount or weaker stations will not be
heard at all. This receiver entploys, as
already stated, a completely assembled
ganged unit, and therefore the only
adjustment should be on the aerial
section of the ganged condenser. In
order, however, to avoid any risk of
unequal tuning, the three trimmers
should each be adjusted, only the

smallest movement being required. Set
the condenser scale to a low reading, say
10 or 15 degrees. Advance the reaction
and variable -mu potentiometer so that the
receiver is on the border line of oscillation.
A slight movement of the tuning coil
should enable a station to be received near
this point. Now carefully adjust the small
screws on the top of the ganged unit and
see if any adjustment in one direction or
the other results in an improvement in
signal strength.

More complete details will
be given next week.

(Continued on page 366)

Rear view of the Radiopax Class "B:! Four.
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THE construction of this receiver will
be found somewhat easier than the
majority of receivers, chiefly owing to

the unit which is incorporated in it. As
has already been pointed out, this includes
the tuning coils, the ganged condenser, the
on -off switch, the potentiometer and the

j wave -change switch, all of which are
mounted on one substantial metal chassis

I and are completely wired for you. The great
advantage of this is not so much in the time
which is saved, but in the fact that the com-
plete unit is matched up with all wiring and
the ganging therefore holds over the entire
wave -band. The first part of the construc-
tional work consists in drilling the wooden
baseboard, and for this purpose the centre .

line should be marked, and the full-size
template of the Radiopack chassis should
then be placed in position so that the screw
holes may be accurately positioned. The
thickness of the cabinet front must be
taken into consideration when adjusting
the front edge of the chassis, so that the
knobs will not project too far in
front of the panel. When the
correct position for this has been
found, the holes for the valve -
holders should be marked, and
all wiring boles, as shown on the
wiring diagram, should then be
marked. These latter holes need
only be about tin., whilst the
holes for the three four -pin
valve -holders are lin. in diameter.
The hole for the seven -pin holder
is slightly over lin., and if
preferred a lin. hole may be drilled
and afterwards enlarged with a
file. Cut the two side runners
from lin. ply wood, and attach
these with substantial screws.

Mounting the Components
When the runners are in position, you

can commence the construction of the
receiver by mounting the valve -holders and
the remaining baseboard components. It
is preferable to lay these out first in the
position they are to occupy and then to
check the arrangement carefully with the
blueprint of the wiring diagram on page 366
When you are certain everything is in order,
screw down the fixed condensers, the H.F.
choke, the grid bias clips and the two L.F.
transformers. The tone control transformer

I

I

I

I

Rear top view.

is mounted on
a small base
supplied by the
makers and it
is essential that
these should be
accurately in
register. T h e
base will be
found to have
the letters P,
H.T., G, and
G.B. engraved on
its upper surface,
and these should
be arranged to
correspond 'with
the same mark-
ings on the trans-
former itself.
Long wood screws
may be passed
through the trans-
former and base,

Front view.

or the base itself may be attached to the
wooden baseboard, and the transformer held
in position by means of the metal strips
attached to the tone control base. Leave
the output choke till most of the wiring
has been finished, as this is a weighty
component and will probably get in your
way whilst the wiring is being carried out.

The Wiring
Before attaching the band pass unit,

carry out as much of the wiring as is possible.
You will see from the wiring diagram that
there are a number of wires which may be
inserted without the necessity of fixing the

Aerial Coil

ftXJ0/Mfd.
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How to Assemble the Components for the
Latest "Practical Wireless" Four -Valve Receiver

By Our Technical Staff
unit, and the constructional
work is greatly simplified with
this out of the way. When

this part of the construction has been
completed the unit may be screwed into
position, and the small component bracket
mounted on the left of it. It should be
noted that the small bracket which holds

the combined switch and
potentiometer must be
attached . to the metal
chassis before the unit is
fitted to the baseboard. If
the radiogram switch is
also required, this must
be attached in a similar

A FULL-SIZE BLUEPRINT OF THIS FINE
RECEIVER MAY BEE OBTAINED FOR 1' -

Post free from Geo. Newneg, 4341, Southampton Street, Strand,
London, w.C.2.pgn4.s. page 366 for small repro -1

rkdotation of the wiring diagram./
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30000
NFChck Ohms

Tuned 6rza' Cal

.000/

0003Mfd

2 Ara'
koeConIrol

Z.I.-Trans

/ mkt
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3.42ent On -Off Stur tch

-4-0V GIB.*

Theoretical circuit.

14E11.114E1.)a+ wmaromt No. I

Class "B"
Transfr.

365

manner to the
rear of the metal
chassis. Make
quite certain that
the nuts are well
locked, as' it is
not possible to
get at them,
should they
become loose,
without removing
the metal chassis
completely. Fit
the reaction con-
denser and the
tone control
potentiometer to
the bracket and
then complete
the wiring. The
0 hind t e resis-
tances are held

The sub -baseboard wiring.

in position simply by the Glazite wire
which is attached to the ends. The
output choke should be the last part to be
fitted, and it should be noted that there are
no leads attached to the output terminals
of this component. The loud -speaker must
be attached direct to this choke when the
receiver is finally installed in its cabinet,
and the correct pair of terminals (according

0+! to the desired ratio) must be
H.-17 employed.
0+2

OHT-

Battery Cords
The five -way battery cord is attached

direct to the valve -holder and other com-
ponents, as shown, and no fuse has been
fitted in this particular. receiver. If it is
desired to take this precaution, a small
Bulgin fuse -holder should be mounted on
the under -surface of the baseboard, and the
H.T. negative lead attached to one side of
it ; the opposite terminal should then be
joined to the filament leg, which is used in
the present receiver for the H.T. negative
lead. The grid bias flexible leads are joined
to the three-point switch and the poten-
tiometer, and it is important to note that
the positive lead is attached to the switch
and the negative lead to the potentiometer.
The remaining grid bias negative lead is
attached to the G.B. terminal of the tone
control transformer. The receiver is now
completed and is ready for its preliminary
test. Instructions regarding this will be
deferred until next week.

For the benefit, however, of those
readers who have most of the com-
ponents already to hand, or who are
able to complete the receiver before
our next issue is on sale, the following
brief notes will enable the receiver to
l$e installed and the programmes re-
ceived sufficiently well to enable the
receiver to be used in the meantime.
As with all ganged receivers, the opera-
tion of trimming is of primary import.
ance. When three circuits have to be
tuned at one and the same time through
the medium of a single knob, each
circuit must be varied by the same
amount or weaker stations will not be
heard at all. This receiver entploys, as
already stated, a completely assembled
ganged unit, and therefore the only
adjustment should be on the aerial
section of the ganged condenser. In
order, however, to avoid any risk of
unequal tuning, the three trimmers
should each be adjusted, only the

smallest movement being required. Set
the condenser scale to a low reading, say
10 or 15 degrees. Advance the reaction
and variable -mu potentiometer so that the
receiver is on the border line of oscillation.
A slight movement of the tuning coil
should enable a station to be received near
this point. Now carefully adjust the small
screws on the top of the ganged unit and
see if any adjustment in one direction or
the other results in an improvement in
signal strength.

More complete details will
be given next week.

(Continued on page 366)

Rear view of the Radiopax Class "B:! Four.
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In this book which is written by two well-
known authorities on the subject, 'the
practical application of photo -electric cells
in industry and commerce are dealt with in
a simple and clear manner. There is an
absence of mathematical formulae and
theoretical aspects of the subject are
limited to a minimum, although a helpful
chapter is devoted to a simple description
of the photo -electric effect and the character -

PRACTICAL WIRELESS

r.,_11.0=.11411110.11.1M.111141114101/1114MO0NIIIM41.1041,..11BOOKS RECEIVED
"Photo -electric Cell Applications," a

! by R. U. Walker, B.Sc.(Lond.), and T. M. C. !
I Lance, Associate LIt.li. (Sir Isaac Pitnilit

6: Sons, Ltd., price Ss. 6d.)

istics and properties of the photo -cell.
The book deals exclusively with alkali
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metal cells, but the circuits described can,
in most cases, be adapted for use with other
types of light sensitive devices. Amongst
the subjects covered in the ten chapters are
Counting and Timing Gear Alarms, In-
ductors and Safety Devices ; Advertizing,
Talking Films ; Television and Scientific
Instruments. The book runs to one hundred
and ninety pages and is well illustrated in
half tone and line.

(Continued from previous pane)

COMPONENTS FOR THE
RADIOPAX B.4.

One British Radiophone Band -Pass
" Radiopak " with Gramophone
Switch.

Three 1 infd. Dubilier Type B.B. Fixed
Condensers.

One 2 mfd. Dubilier Type B.B. Fixed
Condenser.

Two .0001 mfd. Dubilie. Type 670
Fixed Condensers.

Two 1 meg. Graham Farish " Ohmite "
Resistances.

One 30,000 ohm Graham Farish
" Ohtnite " Resistance.

One 10,000 ohm Graham Farish
" Ohmite " Resistance.

One .0003 mfd. Graham Farish
" Litlos " Reaction Condenser.

One Bulgin Standard H.F. Choke.
One Varley Type D.P. 40 Class B.

Driver Transformer.
One Varley Type D.P. 42 Class B.

Output Transchokc.
One Lissen Tone Control Hypernik

Transformer and Resistance. a

Three Clix Chassis Mounting 4 -pin
Valve -holders.

One Clix Chassis Mounting 7 -pin
Valve -holder. To L 5

One Pair Bulgin No. 3 Grid Battery

A Small Reproduction of Our FULL-SIZE
BLUEPRINT

Raa'ropak" Dana' firss Tunatg

1111111Amift

Clips.
One Peto Scott Baseboard Mounting

Component Bracket.
Two Belling -Lee Terminal Mounts.
Four Belling -Lee Type B Terminals-

Aerial, Earth, and Pick-up (2).
One Belling -Lee 5 -way Battery Cord.
Two Belling -Lee Wander Plugs

marked G.B.H- and G.B.-.
One Blue Spot, Type 45 P.M. Loud-

speaker.
One 220 V.S.G. Cossor Valve (metal-

ised).
One 210 Det. Cossor Valve (metal-

ised).
One 215 P. Cossor Valve.
One 240 B. Cossor Valve.
One Smiths 2RGN7 2 Volt

Accumulator.
One Smiths Anodex 120 volt Class B

H.T. Battery.
One Smiths Anodex 16.5 volt G.B.

Battery.
Two Coils Glazite, Length of Flex,

Screws and Sundries.

AERIAL AND EARTH EQUIP-
MENT.

One Graham Farish " Filt " Perco-
lative Earth.

One Goltone " " Metocel " Screened
Down Lead.

One Graham Farish Gard Lightn:ng,
Arrester.

2/t

0

.000.3-Affd
Reaction
Conclenser

Combined *Tame Cookal
50000 0/7/17S_6 3' Point
0/7-019- SaAtch.

H101111.1 HUB!In& AMIN

Class's"
Output
Choke

v njmp
1

E. A.

E. A.

0

Top Of Chassis Ithcens,

L T
tG

Underside Of Chassis

4

H.T-

H.T+2

H.7701

-o

Tone
Control
Pnteten
50000 Ohms

Top and Sub -baseboard Wiring Diagram of the Radiopax Class B " Four.
A full-size Blueprint can be obtained for is. post free from George Newnes, Ltd.,

8-11, Southampton Street, Strand, London, W.C.2.
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FIND OUT FROM YOUR DEALER
NOW about the

BIG MONEY PRIZES
from

PATENT H.T. BATTERY
VINCE'S DRY BATTERIES LTD., LONDON, E.14.

BUCKINGHAM.

I -

DIRECT FROM
THE MAKERS

10/- DEPOSIT
and 6 monthly payments of 6/-.

Cash Price 42/-.
CARRIAGE PAID AND PACKING FREE.

Specification: Soundly constructed of well -seasoned
timber and beautifully polished rich walnut shade
with ebonised mouldings.

SIZE OVERALL.
Height, 3ft. Sins, Width, lit. Sins. Depth, lft.
Allowing ample room for all pick-up turntables and
sets with baseboards up to 18ins. x 14ins. and 7 -inch
panel, also Speaker and all accessories. Hinged motor

board for easy use. SEND FOR LEAFLET.

Sent to you all ready to take your set.
Sole 31anufacturers:
W. S. WILKIN,

12. Nelson Street. Southend, Essex.

BATTERY
CHARGERS

For A.C. Mains
THE SENIOR TWO TYPE N.P.

(illustrated) will charge one to
eighteen batteries at once. 15-25
volts at 3 amps. Sliding Variable
Resistance from small amperage-
Westinghouse Metal Rectifiers.

For H.T. and L.T. Cells.
Trade Price 105/ -

Complete delivered.
Other models up to £20

Eliminators from 57;'6
Send for 1933 trade

NASH PRODUCTS LTD.
STECHFORD, BIRMINGHAM (9)

WALK !Nand hear
CLASS B
demonstrated

AT ONE OF THE MULTITONE DEALERS.
You will then understand why the leading designers in
" Practical Wireless," and other papers, have used MULTITONE
components in preference to others.
If your own dealer is not one of our demonstrating dealers, we
will gladly let you know where the nearest demonstration can be had.
This Guide IF).
which is the most
complete practical
manual on Class
"B" and Q.P.P.
ran be obtained free
front your dealer or

direct front us.

WM:MOM

f.
(Mt&

%ISA \1SN

IMAOWAC.1%.1%0N.

WAN'S

Driver transformer BEPU
(Ratios available 1/1, L5/1 16and 2/1) .

(The highest grade transformers on sale
yet lowest in price)

PUCHOKE, for matching
your existing speaker to the
Class " B " output ..

Tone -Control Transformer, TOCO, 1/4.
In the 1st L.F. stage gives 30% extra
H.T. saving and ensures good
quality ..

Graded potentiometer ..

916

3/6
111 41111111k Ilk" NE

111Thsrantio"

ELECTRIC COMPANY LIMITED
95-98, White Lion Street, London, N.I. Terminus 5063

QUALITY
Produces

EFFICIENCY
TESTED BEFORE DESPATCH

The original BECOL ebonite low loss formers are thoroughly
reliable. They are used in all parts of the world. Look for
the BECOL trade mark. Ask your dealer. If unable to
supply, write direct. SEND NOW, enclosing 6d. (post free)
for up-to-date handbook of tuning coils for DUAL RANGE,
BAND-PASS, and SUPER -HET. circuits. Fully illustrated
with data. A very interesting handbook,

RODS, SHEET, TUBES, PANELS
The BRITISH EBONITE Co.. Ltd.,

Hormel". London, W.7.

e THIS RADIO -GRAM
CABINET only 75/ -

Why not convert your net into a radio -gram
with this handsome Cameo Cabinet the
"Popular"? It coots only 751- complete with
haffleboard, baseboard, etc. Takes the Garrard
Automatic Record Changer withent alteration.
Finished Shaded Walnut.
Judge the quality of Cameo Cabinets for yourself
-see the complete range in our showroom&

FREE OFFER
Solid the coupon to:-
Carrington ManufaCtnring CO., Ltd.
Showrooms 54, Halton Garden. London, D.C.
Phone: Holborn 82o2. Walks: S. Croydon

r. FREE', copy of the Cameo Cabinet Catalog..
NOM . ..

Poet in cnulope.

NAME

ADDRESS
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By H. J. BARTON GRAPPLE, Wh.Sch., B.Sc. (Hons.), A.C.G.I., D.I.C., A.M.I.E.E.

SEVERAL readers have written to
PRACTICAL WIRELESS asking for in-
formation concerning some of the

standard data which must be known before
reception of the television signals now sent
out by the B.B.C. can be successfully
accomplished. Much of the material was
furnished during the course of the series of
television articles I wrote a short time ago,
but in the space at my disposal I propose

Fig. I.-A few examples of the various types of motors
which have been used for driving the disc at the receiving end.

now to give, in more or less summary form,
the important points in so far as they
concern the receiving apparatus.

Assuming that the reader is obtaining his
television " baptism " with the simple disc
type apparatus, the essentials required are :

(1) Motor.
(2) Scanning Disc.
(3) Neon Lamp.
(4) Magnifying lens or lenses.

Taking the items in that order, the motor
should be of the best quality the " looker "
can afford, and it must be capable of running
at a speed of 750 revolutions per minute for
long periods at a stretch. This is the Baird

standard speed used by the B.B.C. giving
twelve and a half pictures per second.
Small differences of speed from that of the
transmitter will cause the picture to drift
up or down, and, unless well designed
automatic synchronizing apparatus is incor-
porated in the vision apparatus, the control
of speed must be effected by electrical or
mechanical control. The reader should
appreciate, therefore, that when any form

of synchronizing mechanism
is absent it becomes even
more imperative to use the
best type of motor.
Special Motors

Several firms have designed
special motors for television

purposes, and as
a general rule
they are of two
classes - univer-
sal or shunt
wound. The first
named is more
expensive, being
suitable for alter-
nating or direct
current (hence its
name), while the
other is a shunt
machine giving

very good speed regulation. In their quest
for apparatus I have known amateurs ac-
quire in the second-hand market motors
from klaxon horns, sewing - machines,
vacuum -cleaners and even toy outfits, and,
when suitably overhauled and, if neces-
sary, rewound, they have proved quite
satisfactory for the purpose.

In Fig. 1 will be seen a few different types
of motors, all of which have been used for
television, purposes. Choose a machine as
silent running as possible, and one which
eschews sparking at the brushes, as this
latter item causes bad interference in the
form of " splashes " of light which can be

seen in the television image, a most
disconcerting feature. Another point to
watch is the length of spindle. Two

inches generally is quite suitable
for allowing the disc boss to be
accommodated and held in place
by a grub screw. Furthermore, if
the amateur is far-seeing, he will
obtain a motor which has a double -
ended spindle, so as to be ready

for the time when he can make
or purchase a cogged - wheel
synchronizing outfit, for this is
arranged at the motor end re-
mote from the disc (as a rule),

and the shaft is necessary
for fitting on the cogged
wheel.

Fig. 2.-Indicating how the disc is lightened by
cutting out sectors, a scheme which also allows

the disc to whip out flat when revolving.

Scanning Disc
Comes now the scan-

ning or exploring disc.
This has to be attached
to the end of the motor
shaft and rotated at the
standard speed of 750

May 2jth, 1933

revolutions per minute, this corresponding
to twelve and a half pictures per second.
The disc should, therefore, be light and
made from thin sheet aluminium, about
32 S.W.G., or celluloid. Thick paper or
cardboard can be employed, but this is
seldom very satisfactory in practice, owing
to the fact that it easily tears or breaks.

To add to the lightness of the disc, and
also to allow it to " whip " out fiat when
revolving, five or six large sectors should
be cut out, thus leaving the same, number of
spokes and a reasonably wide rim, such as is
indicated by the disc in the apparatus
portrayed in Fig. 2. A heavy disc acts as a
flywheel, and speed adjustment then be-
comes difficult owing to the extra mass that
has to be moved, that is, either accelerated
or decelerated. Quite a suitable size of
disc is twenty inches in external diameter.
It enables an image to be formed that
can be satisfactorily enlarged by a lens or
lenses.

That Spiral of Holes
Now we come up against the factor that

invariably proves the biggest stumbling
block as far as amateur television con-
structors are concerned. I refer to the
spiral of holes which have to be marked off
and punched out of the disc. The whole
problem is wrapped up with a number of
other points that must be understood
correctly if accuracy and an image devoid of
mechanical distortion is desired. Referring
to Fig. 3, if we are facing the disc, the
neon lamp is mounted behind the disc on the
right-hand side so that its area of glow takes
up the position A, but cannot be seen

Fig. 3.-The scanning disc and hole spiral.
The direction of rotation is anti-clochwist.

except through any disc holes. The direc-
tion of rotation of the disc is anti -clock-
wise, but the series of apertures which
have to be made lie on a single -turn spiral
which is clockwise, the spiral turning to-
wards the centre of the disc, as shown by
the drawn line.

This brings me to the question of the
number of holes we require, how they
should be marked off to conform to present
broadcasting standards, what shape they
should take, that is-whether round, square,
hexagonal, rectangular and so on-and
finally how they can be punched out so as
to leave a " clean " aperture. As it is
impossible to dismiss this side of the ques-
tion in a few lines, it will be necessary to
hold over the data I have prepared until the
next " Tcle-Talkie " article.

Obtain a copy of
1 "25 TESTED WIRELESS CIRCUITS "

By F. J. CAM Al.
1/, or 112 by post fron George Netene , Ltd It

8-11, Southampton Street, Strand, liTs.C.2. *
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Dielectric
THE insulating 'substance separating

the plates of a condenser. In a
fixed condenser this is usually

either mica or waxed paper, while in
movable condensers it is either bakelite
or air. The nature of the substance
used as the dielectric has an effect on the
capacity of the c ondenser. For instance,
the mere substitution of mica for air
would increase the capacity of a condenser

I

41/NO
Fig. I.-The essential parts of a differential
condenser (left) and the actual component
(right). Inset :-The conventional signs used

to denote a differential condenser.

I six or seven times, although the size of
the plates and their distance apart remain
the same. Waxed paper does not give
such a large capacity as mica, but gives
about twice that of air. This difference
in the properties of various dielectrics
has been carefully tabulated. Air, as
it gives the lowest capacity, is said to
have a dielectric constant of unity, and
all the other substances are compared
with this. The dielectric constant of a
substance, therefore, is the figure which
tells us how that particular substance
compares with air when used to separate
the plates of a condenser.

Although a high dielectric constant is
desirable in that it assists in the pro-
duction of a compact component, yet it

1! is not the only property necessary in a
dielectric. It must also be a good insu-

Ilator and be able to stand a large strain
without puncturing. A dielectric without
these latter properties is liable to leak or

(I to become punctured by a spark and so

PRACTICAL WIRELESS

THE EASY ROAD
TO RADIO
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iTHE BEGINNER'S A B C OF
; WIRELESS TERMS (Continued)
IMI1,...1
allow the current to pass between the
plates of the condenser.
Differential Condenser

A condenser having one set of moving
plates and two sets of fixed plates. It is
so constructed that as the moving plates

are brought nearer to one set of
fixed plates so they interleave less
and less with the other set. This
is represented by the
two diagrams on the left
of Fig. 1, while on the
right is shown a typical
condenser as it appears
in commercial form.

The chief use for a
differential condenser is
as a reaction control.
The moving plates and
one set of the fixed
plates are connected
in series with the
reaction coil in the
usual way. Thus when
the moving plates are

- moved nearer to the fixed ones
more current can pass to the reaction
coil. This is, of course, exactly the

C

TO RECEIVER

Fig. 2.-Diagram showing the essential
parts of a direction finder.
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same as with an ordinary condenser.
However, with the differential instru-
ment we have still another set of
vanes to connect up. These are joined
direct to filament or cathode of the valve.
This means that, when the condenser is
turned in the opposite direction so as
to give minimum reaction, the current,
instead of having to find some other path,
simply returns to the filament via the
second set of vanes, thus it does not
matter in what position the moving vanes
are placed, there is always an easy path
for the reaction currents. When the

Fig. 3.-Circuit diagram of double -diode -triode compared
with that of an ordinary triode.
moving vanes entirely overlap the one set
of fixed vanes nearly all the current will
go through the reaction coil, whereas I
when they are moved in the opposite !
direction to overlap the other set then
most of the current goes straight to the i
filament. The advantage of offering an
alternative path to the current in this way ;
is so that it will have no tendency to
wander in illegitimate channels and so I
cause possible distortion or howling.

Diode
A valve with only two electrodes-

filament and anode. The original wireless
valve designed by Dr. Fleming was a
diode. This type of valve has recently
come into favour again as a detector,
since it gives ,practically distortionless
rectification. It has the disadvantage,
however, that it does not amplify the I
signals as does a valve containing a grid.
An ordinary valve can be made to work
as a diode by connecting the grid and
anode together and using them as an
anode only, or alternatively either the
grid or anode can be used as the anode
and the other one left free.
Direct Current

A current which flows in one direction 1'

only. Cf. ALTERNATING CURRENT.
Direction Finder

A receiver incorporating a special type
of aerial by which it is possible to tell
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I Fig. 4.-Example of a typical driver
transformer.

the direction from which any transmission
T comes. The simplest arrangement con-

sists of a frame aerial mounted on a
Ispindle so that it can be revolved. As

you know, a frame aerial is strongly
directional and when it is pointing in

i the direction of the station being received
the signals are loudest. For commercial
work turning the aerial round is too slow
and cumbersome a method so the type of
direction finder known as a radiogonio-

! meter was devised. The principle of its
working is shown in Fig. 2. Two loop
aerials AB and CD are arranged at right
angles and connected to two tuning coils
X and Y as shown. Mounted inside

T. X and Y is a third coil Z, known as the
search coil, which can be rotated.

I Signals arriving from a station in line
with loop AB will cause strong current
to flow in it and in coil X, but only weak
currents in loop CD and coil Y. By
rotating Z until it is in line with X
maximum signals will be received. The

I position of Z then shows the direction
from which the: transmission comes. In
the same way if the sending station is in

x the direction in which CD points then most
t current will be developed in coil Y and
Ito receive the signal in full strength Z

e -N
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will have to be turned until it is in
line with it. 

Any transmitter which happens to
lie in a direction somewhere between
the two loops will naturally cause some
current to flow in both X and Y, the
amount in each depending on the exact
direction. By rotating the search coil
again a position will be found which
will give maximum signals as before.
It will not be dead in line with either X
or Y, but somewhere between the two.
This position corresponds with the
direction of the transmitter. Thus the
direction of any station can be found
by merely rotating the search coil.

Double -Diode -Triode
A valve recently invented which com-

bines an ordinary three -electrode valve
and a diode valve in one tube. It has a
number of different applications, one of
the chief being that of an automatic
volume control. The difference between
the arrangement of a double -diode -triode
and an ordinary valve of the mains type
is shown diagrammatically in Fig. 3.
See also VALVE.

Driver Transformer
A special type of L.F. transformer used

for Class B amplification. Its chief
features are a step down in ratio between
the primary and secondary and a
secondary winding capable of standing
heavy currents. These characteristics
are practically the opposite of those
found in the ordinary type of L.F.
transformer where there is a step up in
ratio and the secondary has to handle
only the smallest currents. See TRANS-
FORMERS, AUDIO -FREQUENCY
TRANSFORMER, etc.

Dry Battery
A battery in which the electrolyte

or active substance between the electrodes
or plates is of a comparatively dry nature
as distinct from a liquid. Strictly
speaking the cells are not dry as the
electrolyte is in the form of a paste or
jelly. A section through a single cell of a
dry battery such as an H.T. or G.B.
battery is shown in Fig. 5. A number of
such cells go to make up the complete

battery. They are separated
from one another by
divisions of waxed card-
board and connected to-
gether by wires so that the
zinc case of one is joined to

ARY"ELECTROLYSE IN
swore JELLi.FORM

Fig. 5.-Cell of a dry battery showing con-
struction.

if

Earth Plate
Normally for the efficient working of a

wireless receiver it is necessary that it I
should be connected to the earth as well as
to an aerial. A very good way of effecting
this is to bury a zinc or copper plate a I
foot or so below the soil and to connect it
with a wire to the earth terminal of
the set. This is shown in Fig. 7. Other
metals also make good earth plates but 7

iron is the least efficient.
Earth. Tube

Another popular way of making an
earth connection is to drive into the
ground an iron -shod copper rod as shown
in the same illustration. One of these
can be purchased for a few shillings and
is provided with a terminal at the top to
which to attach the wire from the receiver.
In dry weather it greatly helps if a little
water is poured in the top of the tube :
occasionally. As you see, holes are drilled
in the side so that the water can trickle
out and percolate through the soil. This
enables the tube to make better contact I
with the surrounding soil and so in effect
increases its area and therefore its ;
efficiency.
Earth Wire

The wire
earth.

?,*

from the receiver to the 7
I

WIITER HOLES

Fig. 7.-Examples of earth!
plate and earth tube.

Fig. 6.-A screened dual -range coil.
7
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the carbon rod of the next.
This leaves one zinc uncon-
nected at one end of the chain and
a carbon rod at the other end.
The zinc is the negative end of the
battery and the carbon is the
positive end. See also BATTERY,
CELL, etc.

Dual Range Coil
A tuning coil having two sets

of windings-one for tuning to
the medium -wave band, and one
for the long waves. A reaction
coil is sometimes included as well.
A typical example of such a coil
is illustrated in Fig. 6. The
cover is placed over the coil when
it is connected in the receiver so
as to shield it from interaction
with other coils or components
See COIL.
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an
razor keen
selectivity
Definite protection (with
£100 insurance) from
lightning dama g e
PLUS marked gain
in freedom from in-
terfering stations
F nd atmospherics
-BOTH these
benefits a r e
given you by
t h e Pressland
Aerial Control Cop, embodying also a perfect
lead-in, volume control, and aerial cut-out-all
for 2/6 (6" size). From your dealer or Post
Free. Fit end be safe before the storms come.

Retail Prices :.

6" Size - 2'6
9" Size ; 3'-
12" Size - 3'6

THE HANDIEST SELECTIVITY IVPROVER ON THE MARKET
Fits without clips or brackets to practically any set :
Cuts out a'mospherics : helps you lo hear what

you want to hear at the volume you want to
bear it. The Pressland
Terminal Cop, complete, W..

Ask your local dealer or send P.O. to makers
CLIFFORD R. PRESSLAND (sates) LTD.
84, EDEN STREET, KINGSTON -ON -THAMES
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THE HEXODE VALVE
(Continued from page 358)

to combine the characteristics mentioned
above and, although these valves are not
yet available, it would appear to be ideal
for this purpose.

In this valve, two separate grids are
located in the same electron stream, but
each designed to perform its own particular
function. The ordinary grid as employed
in normal oscillator valves which gives a
sharp cut off was used for the oscillator,
and the grid with a trailing characteristic
similar to that employed in variable mu
valves was used for the signal and grid bias
control. Fig. 3 gives a diagrammatic rep-
resentation of the new valve.

You will notice that the electrodes in
the diagram are numbered 1 to 6 on the
left hand side, No. 7 is actually not included
in. the valve and will be explained later.
On the right hand side the various relative
potentials of the electrodes are indicated.

Let us commence with the cathode No. 1.
The electrons which are being emitted are
attracted to the positive screen 3 passing
through the meshes of the negative grid 2.
The electrons approaching the screen are
travelling at a high speed, so that the
majority of them shoot through the screen
3 and approach the negative grid 4. Here
they are attracted back to the screen 3.

Now between grids 3 and 4 we have a
cloud of retarded electrons and, therefore,
this space is called the virtual cathode.
Actually, as mentioned previously, a
cathode does not exist, but in order to
illustrate the action of this valve, a dotted
line has been drawn, marked No. 7, showing
its relative position. From this virtual
cathode electrons can be drawn in the
same manner as they were attracted from
the actual cathode.

The other portion of the valve includes
the modulation control -grid 4, the modu-
lation screen 5 and the plate 6 in addition
to the virtual cathode 7. Some of the
electrons arriving at the virtual cathode 7
are attracted toward the positive screen 5
and the plate 6, being still more positive,
electrons are also attracted to it through
the meshes of the negative grid 4.

The modulator grid 4 has been constructed
to have a gradual cut off action, as in the
variable mu valve, so that a variable bias
can be applied to control the amplification
without distorting strong signals.

An important feature claimed for this
valve is that the negative bias applied to
the Tetrode portion has practically no
effect in the functioning of the oscillator
portions because the modulation grid cannot
cut off the greater portion of the oscillator
screen current.

Fig. 2 shows a typical circuit using the
new valve. Coupling of the oscillator to
the modulator is accomplished by the
emission valve action. The capacitative
coupling between oscillator screen and
modulator grid causes appreciable reaction
between signal and oscillator tuned circuits,
this coupling is readily neutralized by a
small neutralizing condenser shown as C,
of very low capacity. This also prevents
radiation from the oscillator.

A high gain is claimed for this valve and
this opens up interesting possibilities for a
four valve superhet receiver with auto-
matic volume control employing

1. Hexode detector -oscillator.
2. H.F. pentode I.F. amplifier.
3. Double -diode -triode.
4. pentode output valve.

What a combination !

rown on
mitation§,
ook for
he name -

AND GET THE WORLD'S
MOST EFFICIENT EARTH.

GRAHAM FARIS% LTD., BROMLEY, KENT.

Dan SOK SETTING HANGS
U -SHAPED BAR GATT

FIT THIS
ELECTRIC
CLOCK
TO YOUR SET!
NO MAINS NEEDED!
KEEPS CORRECTTOSEI
NO WINDING I

Works off small battery lasting 12 months, or can
be plugged into G.B. battery without affecting recep-
tion. Uses practically no current. Fits into hole
3/In. dia. in any panel up to tin. thick. Easy to
flx-no screws required. Only
fin. from front of panel to back
of case. Swiss movement. Hands
set from front. Nickel - plated
bezel. Useful addition to any
set.
RIVERSIDE MFG. Co.. Ltd.,
Dept. 21, Crisp Road,

Hammersmith, W.8.
Telephone : Riverside 6392.

COMPLETE WITH BATTER

POSTAGE 6D

Write for
Illustrated Catalogue of

RADIO -GRAMOPHONE
CABINETS

of exclusive modern de
sign, made by craftsmen,
in highly figured Oak,Wal-
nut or Mahogany, post free

REMARKABLE VALUES.
Catmets mate to order

a speciality.
Maker, under license, of the

HOWE BOX BAFFLE.
Recommended by the
B.B.C. Full details on
request.

GILBERT,
Cabinet Maker - SWINDON
Estimates Erse. Est. 1860

LOUD SPEAKERS REPAIRED 4t.
(Blue Spot a Speciality, 51-)

Transformers 4f-, all repairs magnetised free. Ettrats.
ator Repairs quoted far. 24 Hours Service. Discount
for Trade. C/erkenwel/ 9069,
E. C. MASON, 44, EAST ROAD, LONDON, N.1.
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Yet Another Kind of Interference
THE problem of interference with broad-

cast reception seems to assume greater
proportions every day, despite the praise-
worthy activities of the P.O. engineers.
I have previously made a good deal of
reference in these notes to atmospherics,
man-made static and the like, but last
week my attention was drawn to an en-
tirely new (to me, at any rate) source of
trouble. Unfortunately, the sufferer was

Fig. 1.-Tuning circuits of the set with which
of interference was experienced

an invalid who has been confined to his
room for several months with " the wire-
less " as his only recreation. On returning
from hospital a year ago his family pre-
sented him with a new three -valve band-
pass receiver. He immediately developed
a craze for globe-trotting, and soon had
compiled a log of nearly 150 stations,
every one of which he was able to identify
by the aid of charts that he had carefully
prepared.

But last time I visited my friend he
was very despondent because one day his
set appeared to have developed a most
peculiar fault. During certain hours of
the day the local Regional covered the
whole tuning dial, and, more peculiar
still, at other times it was the National that
swamped everything. The change,over
from Reg. to Nat. always took place
at the end of some particular programme
and never at odd times, as one would
expect if interference was being caused by
a nearby receiver. Enquiry revealed that
one of those now -popular relay or rediffusion
services had lately been established in the
town, and supply wires had been run over
the roof of my friend's house. On com-
paring the times of interference with the
relay programme there was no doubt
whatever regarding the source of trouble.

Finding the Cause
THE relay engineers were called in,

and they examined their lines for
leakage, put up various aerials, and tried
different earth leads, but all to no avail.
Eventually the set was examined, and,
strangely enough, interference persisted
when the aerial was entirely removed.
Taking the S.G. valve out of its holder
had no effect, but interference vanished
when the detector was removed. Clearly,

then, the detector was picking up
the interfering signals. Examine-

tireo,

choke, everything was well.
Gang rhe Cbnclenser french Hiar The ReasonCondenser. Responsible For The

Inter.fer.ence D° you see how the in-
terference was caused ?

tion of the tuning circuits showed
that they were arranged, as shown
in Fig. il. A three -gang tuning
condenser was employed, and the
fixed condenser marked C Was in-
cluded in series with the tuned
grid coil to match the B. -P.
coupler C.1. Immediately C was
short-circuited the trouble ceased.
Of course, that upset the gang-
ing, so instead of shorting it
directly, a 1,000 -ohm resistance
was connected across its ter-
minals. This certainly reduced,
but did not entirely eliminate
the interference, but on replac-
ing the resistance by an H.F.

a peculiar form In the first place the wiring
of the set picked up the
L.F. oscillations from the

overhead supply wires, and these de-
veloped a voltage across condenser C
(which had a high impedance to them),
and they were therefore applied to the
detector valve, and amplified in the ordinary
way. By shunting the condenser with the
H.F. choke an easy L.F. path was provided
so that no L.F. voltage could develop
across C. Incidentally, the above dodge
has been tried in quite a few cases of
" ordinary " interference, and it has often
proved a satisfactory cure. We live and
learn !

H.T. Batteries for Class " B "
As you know, one of the principal

advantages of Class " B "-or any
other push-pull arrangement for that
matter-is that very good " quality " is
obtained due to the " balancing effect " of
the two valves (the two halves of the same
valve in the case of Class " B.") connected
in " opposition."

I was thus rather surprised yesterday
to be called upon to look over a new " B "
amplifier which was distorting badly. The
components, valves, and speaker seemed
all right, and I could find no fault with the
wiring. Turning to the H.T. battery, I
noticed that it was of the small cell type, and
my suspicion fell on this, despite the
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fact that it registered a full 120 volts.
As a check, the battery was temporarily
replaced by one of the super -capacity
type, when reproduction was as good as
might be desired.

It took me a long time to explain to the
owner that althcafgh his battery was in
good condition, and easily capable of
supplying the average anode current of
8 milliamps it was unable, to cope with
the " peak " current of perhaps 30 or 40
milliamps. The whole idea of Class " B "
and Q.P.-P., of course, is that the H.T.
current fluctuates rapidly between about
3 and 30 milliamperes according to the
changing sound intensity given out by the
loud -speaker. Consequently, if there is a
high resistance in series with the H.T. sup-
ply the current is prevented from changing
as much as it should. And every high
tension battery has a certain amount
of " internal resistance," although this
becomes much less as the battery is in-
creased in size. For this reason it is always
better to employ a " double -capacity," or at
least, a really good quality single -
capacity," battery with a Class " B "
amplifier. I hear, by the way, that one
firm is shortly to market a special battery
for the purpose. It will have a low internal
resistance, and will be capable of supplying
a " peak " current up to 50 milliamps.

The " Neon Stabilizer "
AFEW weeks ago I pointed out that

special eliminators would be re-
quired for Q.P.-P. and Class " B," since
existing types were incapable of providing
the necessary fluctuating current whilst
maintaining a constant voltage. I sug-
gested that it might be desirable to devise
a new kind of rectifier and low -resistance
smoothing chokes, but the problem has
been solved in a much simpler manner by
the introduction by Messrs. Cossor of a
" Neon Stabilizer," as it is called. This is
really a modification of the neon lamp used
for luminous signs and for television
purposes.

Now a neon lamp has the interesting
property of passing a current which is
proportional to the voltage applied between
its two electrodes, so that if it is connected
across the output terminals of an eliminator
it holds the voltage almost perfectly con-
stant irrespective of the " load." Normally
the voltage supplied by an eliminator
varies considerably with the current drawn
from it. For example, a well-known
model of good make gives a voltage of 320
at 5 milliamps and of 160 at 50 milliamps.
When the stabilizer is connected to the
same instrument, however, the voltage
remains almost perfectly constant at 130
whether it is giving 5 or 50 milliamps. A
similar effect can .be obtained by con-
necting a resistance across the positive
and negative eliminator terminals, but
this does not give such accurate regulation
as the neon stabilizer.

More Economical Class " B " Valves
WHILST still on the subject of Class

" B " I am reminded of some
further developments in this field which
will shortly be made known to the public.
At the present moment there is only one
type of Class " B " valve on the British
market and this is designed to a signal
output of some 2 watts for an average H.T.
current, including that of the driver, of 11
milliamps. Although this type of valve
has already proved extremely popular it
is thought by some manufacturers that its
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output is greater than many people require,
and its current consumption higher than
some of us can afford. As a result, I
understand that one or two smaller types
will soon come on to the market. It
appears that these will be designed for a
1 watt output and will require only about
5 or 6 milliamps of anode current.
Eventually, I suppose we shall have a
range of " small," " medium " and " super "
Class " B " valves, just as we now have the
three varieties of power valves.

Comparing Coil Efficiencies
IF you make your own tuning coils you

must often have wondered how the
efficiencies of two or three different types
could accurately be compared. Of course

CO,! aGedder,rest

76.9erra/or ,9G
anode

.e.s:000
Xbfentiorneler,

Fig. 2.- A simple method of comparing the efficiencies
of coils.

Type"H"go/ve

LT

,9W:#68
Battery"

you can always try them in a set, but that
method is very slipshod and does not
furnish you with any reliable data. A
much better system is represented by the
circuit diagram of Figure 2, where the
coils under test are connected in the grid
circuit of an anode bend rectifier, in whose
anode lead is included a milliammeter
reading up to 2 mA., and a pair of 'phones.

First of all, points A and B are short-
circuited and the 25,000 ohm G.B. potenti-
ometer adjusted until a reading of exactly
zero is shown on the milliammeter Next
a coil is connected to 'A and B and also to
the aerial, or anode of an S.G. valve. The
local station is then tuned in on condenser
C and the milliammeter reading carefully
watched. It will be noticed that the
current increases as the tuning circuit is
brought to resonance with the transmission,
and it is the maximum deflection of the
milliammeter needle which must be
observed. Other coils can then be substi-
tuted for that already tested. Each must
carefully be tuned to the same transmission
and the maximum deflection noted in each
case. The coil which produces the greatest
increase in anode current
is the most efficient at
the wavelength of the
particular transmission
tuned in.

Selectivity Comparisons
INCIDENTALLY the

selectivity of different
coils and circuit arrange-
ments can be compared in
the same way, by observing
the number of degrees
through which the dial of
C must be turned to in-
crease the milliammeter

reading from zero to a maximum. The
greatest amount of rotation will be required
with the least selective coil, and vice versa.

How It Works
THE principal, underlying these tests is

very simple and depends upon the
fact that the more sensitive a coil is, the
greater is the voltage developed across its
ends when tuned to a given transmission.
And the H.T. current passed.by an anode
bend rectifier is proportional to the voltage
between its grid and filament ; consequently
the change in anode current is a measure of
the voltage between the ends of the coil,
and hence, of the coil's efficiency.

Using Electrolytic Condensers
ELECTROLYTIC condensers

do not seem to have met
with the popularity they deserve.
Having a much larger capacity
for any given size than ordinary
fixed condensers, they are much

6016/4s better for smoothing circuits,
where efficiency is largely
governed by the number of micro -
farads available. Besides this,
electrolytic condensers cost only
about half as much per micro -
farad as paper ones. Why is it,,
then, that they are not being
used in very great numbers by
the home constructor ? I imagine
it is because they are primarily
designed for mounting on metal
chassis, whilst most amateurs pre-
fer to use wood. Nevertheless,
these very efficient condensers can
quite easily be mounted on a

wooden baseboard by using a brass or alu-
minium bridge as shown in Figure 3. The
negative connection is made to the con-
taining case so that in wiring up the set
a common negative lead for all the con-
densers can be taken from one of the screws
used for securing the bridge to the base-
board.

OUR BLUEPRINT SERVICE
Full-size Blueprints are now available
of all of the Receivers described in t

Practical Wireless."
See Announcement on page 380.
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SEEKS YOUR

AERIAL !
PROTECT IT

PERMANENTLY
WITH A

GRAHAM FARISFI

GAUD
II 4101111H11-10111 Ni4B

AL IRRIESTIEI
No need to worry, no need
to switch off-once fitted
to your aerial a GARD
will give you permanent
protection. Get one
to -day, it's worth
while.

E100
GUARANTEE

with every
GARD

It
Sold by all

Radio Dealers.

GRAHAM FARISH LTD., BROMLEY, KENT

EASY TERMS
EVERYTHI-Vd WIRELESS SUPPLIED 0.V
LOWEST TERMS. PROMPT DELIVERY GUAR-
ANTEED. PRICE LIST FREE ON REQUEST.

* * * With Order

NEW BLUE SPOT 99 PERMANENT.
MAGNET MOVING -COIL -UNIT. -1).
Cash Price 22/19/6. r M

And 11 monthly payments of 5/6.
NEW BLUE SPOT PERMANENT -
MAGNET MOVING -COIL SPEAKER s_ 5/
29 P.M. Wills input transformer. Casts -7. MN
Price £1/12/6.

And 6 monthly payments of 5/2.
12 EXIDE W.H. HIGH TENSION
ACCUMULATORS (120 volts, 5,000 -). ,
M. -a). Cash Price a /15/, i Of

And 11 monthly payments of 7/-.
ATLAS ELIMINATOR A.C. 24-1.
Three H.T. tapping. 20 M -a output.
Cash Price 22/19/6. -÷ mg

/
And 11 monthly payments of 5/6.

* * *
ALL CARRIAGE PAID. QUOTATIONS WY RETURN
To avoid delay trill vioterners kindly send first
Dept. P.R. payment teak order

THE LONDON RADIO SUPPLY CO.,
11, Oat Lane, Noble Street, London, E.C.2.

/rc : Sational 1977.

PATENTS $c TRADE MARKS
KING'S PATENT AGENCY, LTD., 146b, On. Victoria'

Street, E.C.4, offer " Advice Handbook" and
Consultations free. 47 years' references. Write, call,
or 'phone (Central 0682), Director, B. T. King,
C.I.M.E., Reg. Patent Agent, G.B., U.S.A., and Canada.

PAMOS 2 magnet bal. arm, speaker units, large
4 pole type. List price, 21/-, to clear 6/..
AMPLION cone speaker unit in Walnut domed.
top cabinet, 7/6 complete.
R.I. mains transformers. Prim. (Input),
200/220/240 v, A.C. 40/100 cycles. See. (output)/
300v:0 -300v., 60 ro/a., 2v. -0-2v., 4 amps.,
2v. -0-2v., 1 amp., each 10/-.
ERICSSON 2.1 (suit 34) L.F. Transformers.
Listed 17/6; each, 3/3.
AMPLION speaker units. Over 75 per cent.
reduct. Each, 2/3.
All new and guaranteed and sent carrfage free U.K.
PIONEER RADIO MNFTG. CO., LTD.,

COPTIC STREET. W.C.1. Museum 9607.
or
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QJR VIEWS ON
RECEIVERS

FOR many years the name of Ferranti
has been a household word in the
electrical world, and components

made by this firm have become world
famous for their quality. It is not surprising,
therefore, to find that a firm enjoying such
a reputation should launch on the wireless
market an ultra -modern version of the
superheterodyne circuit embodied in a
receiver capable of coping successfully with
reception conditions of the present day.
The daily increasing number of trans-
mitters, to be housed in an already con-
gested broadcast band, offers serious
problems to the manufacture of radio
receiving instruments. With its excep-
tional selectivity, wide range and
excellent quality of production, the
"Ferranti 7 -Valve Consolette " reaches
a high degree of perfection and, without
doubt, conclusively establishes the
supremacy of the superheterodyne
circuit to meet the demands made by
listeners who expect a clean reception
of the majority of worth -while pro-
grammes offered by the Home and
Continental studios. In this the re-
ceiver sets its own standard ; it is in a
class of its own.

The " Ferranti Superhet" employs
seven valves, including the mains
full -wave rectifier (Ferranti Type R4).
For the preliminary high -frequency
stage, an indirectly heated variable -
mu screen -grid valve (Mazda A.C.
SIVM) is used : it is embodied in a
single tuned aerial circuit and trans-
former coupled to the first detector,
a valve of the same type arranged
for anode -bend rectification. (Pre-
liminary H.F. amplification of this
description possesses the advantage
of preventing radiation and con-
sequent interference with your
neighbour's reception in addition,
it cuts out mush, etc.) Following this
stage, we find a similar valve as an inter-
mediate amplifier with band-pass coupling
to ensure a high degree of selectivity
without loss of quality. The second
detector (Ferranti D4) is of the grid -leak
type, and coupled to the power -output
valVe (Mullard AC/044) by a transformer
in such a way as to permit the last valve
to overload before the detector.

The oscillator valve (Type D4), an in-
directly heated triode, is coupled to the
first detector through a coil in its cathode
circuit ; its grid circuit is tuned, the correct
potential being secured by a grid condenser
and leak. The power valve, through a
suitable output transformer, feeds approxi-
mately 1 watt undistorted power to a low
impedance Ferranti moving -coil D.C. ener-
gized speaker, of which the field winding
provides part of the smoothing of the high-
tension current supplied to the receiver.
Ample decoupling arrangements have been
incorporated in the circuit, and the result
is a negligible mains hum which can only be

The

i FERRANTI 7 -VALVE BAND-PASS
SUPERHET. (A.C. MAINS)
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detected when the set is not actually tuned
to a broadcast. As will be seen from the
illustration, the walnut -finished cabinet is
of an exceedingly pleasing appearance ; its
lines are simple but well proportioned.
Although the back is left open to allow easy
dissipation of heat and to allow unrestricted
operation of the loud -speaker, most of the

Ferranti Seven -Value Superhet.
components, including valves, coils, etc.,
are enclosed in rustless cadmium -plated
steel, thus completely protecting all parts
and making any unpleasant " live " contact
impossible. The chassis is of a particularly
robust construction, and to overcome
microphonic noises is carefully mounted on
resilient rubber pads. There can be no
vibration of the tuning condenser or of any
other components (valves, etc.).

The " on "'and " off " and wave -change
switch is a combined one and operated by
one knob. On the left is the volume control
and, on the right, the knob working the
triple -ganged condenser. The volume con-
trol (left) is highly efficient ; it acts on the
grid -bias of the variable -mu valves, and it
is possible to reduce sound to almost a
whisper without in any way affecting quality
of production. Although rotating nearly
one revolution, it must be set well back for
the retention of strong broadcasts, as if
this is not done, owing to enormous H.F.
amplification, there is a risk of overloading
the second detector and distortion results.

In addition, a small knob has been
inserted in the speaker grille. It has four
positions which place a filter across the
speaker to cut off unwanted high -fre-
quencies. Much interference can be cut out
in this manner when listening to foreign
broadcasts which are affected by heterodyne
whistles, mush, morse, etc. It is possible
to vary the tone from " brilliant " to
" mellow " by gradual steps, and thus suit
it to individual tastes or to the particular
transmission, tuned in. Moreover, all back-
ground noises are effectively reduced to a
minimum.

The " Ferranti Superhet " is designed
for use only on A.C. current having pressures
from 200 to 250 volts (40 to 100 cycles), and
a very ingenious arrangement permits the
setting of the mains transformer to suit any
individual supply within these limits.

For the best results to be obtained, a good
outside aerial and earth should be adopted,
but the mains -aerial device, with which the

willreceiver is equipped, give excellent
results in most localities, not too far distant
from a broadcasting station. The mains
aerial is automatically brought into action
when the aerial plug is withdrawn ; the re-
insertion of the aerial plug disconnects
it. Provision has also been made for the
connection of a gramophone pick-up with
external volume control. It will give an
electrical reproduction of records to suit
the most critical ear at very great
volume, if desired.

The selectivity is such that it is possi-
ble to clear each individual station from
its neighbour, providing the kilocycle
separation is a workable one : a higher
degree of selectivity would not be practical
if quality is not to be impaired. The
tuning control is smooth and gives that
sharp cut-off effect on the passage of one

carrier wave to another ; except in
rare instances, no side -band splash
was noticeable, and then only in the
most Congested portions of the broad-
cast band. It is possible to tune in
stations throughout the scale from,
roughly, 200 metres to 550 metres in
the medium wave -band, and from
Leningrad on 857 m. to Kaunas
(1,935 m.) on the longer wave-
lengths. The sensitivity of the circuit
is very high, and reception at good
volume can be obtained of such
comparatively small transmitters as
Magyarovar, Salzburg, Cork, Kiel,
Juan-les-Pins, etc., etc. It is an
easy task to separate Miihlacker

from London, Konigs Wusterhausen from
Radio -Paris and Daventry, and even
Warsaw can be received without back-
ground twitter from Eiffel Tower. In the
course of two hours over sixty stations
were identified and logged ; many more
were heard, but were not considered of
entertainment value. As a conservative
estimate, it would be safe to affirm that any
purchaser, however unskilled in the use of
a wireless set, could be given daily, with
the " Ferranti Superheterodyne," the choice
of some thirty or forty different programmes.
If there is any portion of the receiver which
can be considered subject to adverse
criticism it is the illuminated station dial,
inasmuch as the" names of the stations-
possibly with a view to clarity-have been
printed in somewhat large letters. By so
doing such studios as Gleiwitz, Frankfurt -
am -Main, Turin, Bordeaux Lafayette,
Breslau, Strasbourg, Munich, although
heard at full strength, do not appear in the
list. It is a small matter which could be
remedied in later models.
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ANYitems from r-,,,,,,0.....,-,,,......,.".....0. ness Wagner loved,M
each week's ! By E. REID-WARR. I try H.M.V. DB1557,
broadcasts are I i done by the Chicago

well worth hearing i1111.1...1.1141=.0411i1 ...m.1.. pamt How Hin.....1,../ Symphony Orchestra.
again and again. I
have carefuly selected some which should
go into everybody's record collection with
the assurance that they will retain their
popularity for a very long time. The
recordings mentioned are the outstanding
ones in each case.

Napoleonic Drama in Song
The Two Grenadiers is probably Schu-

mann's most famous song, the words of
which are by Heine. It was sung by
Harold Williams on April 9th, but unfor-
tunately the English translations are not as
good as they might be. The story is of
French soldiers returning from Russia with
only one thought-the Emperor. It is a
moving theme. There is a fine rendering
by the German bass, Schlusnus, on a
recently issued Decca-Polydor, CA8144.
This will be greatly enjoyed if you just
" get " the story and then hear this great
singer tell it.

The Overture to If I Were King was
played on April 10th. Now this is in no
way " great " music, but it has much
dainty charm and some very tuneful
phrases. Its appeal, moreover, is greatly
enhanced by a really splendid performance
and impeccable recording on Columbia
DX361. The Orchestra Symphonique de
Paris are the players. I strongly recom-
mend a hearing for this record.

An English Musical Item
Did you hear Quilter's Children's Overture

on April 11th ? This is one of the most
delightful miscellany of children's old songs
strung into a beautiful chain of melody.
Test this by hearing I Saw Three Ships
on one of the (two) Columbia records
DB951-2. (Second side 951.) Anybody
who can resist the wholly lovely playing
of the London Philharmonic Orchestra is a
hopeless case.

A Standard Popular Classic
No collection is complete without

Coleridge -Taylor's Petite Suite de Concert
played on April 12th. It is such a very
complete picture throughout. Without
undue elaboration, very tuneful, and yet
an accomplished piece of composition.
Definitely in the school of popular good
music, you will find the best records in
H.M.V. C.2372-3, on which the suite is
played by the London Symphony Orchestra.

Wagner's Best-known Piece
No excuse is needed for mentioning

Wagner's March from Tannhauser, played
on April 13th. Everybody knows it well
enough to whistle. Of course, everybody
one day will buy a record of it. If you
want a really opulent performance, one
showing drilling with the Teutonic thorough -

It is rather expensive,
but the backing of the famous Prelude to
Act 3 " Lohengrin" makes it really extra-
ordinary value for money.

Another Jolly Popular Classic
The Overture to the Barber of Seville

played on April 14th, is one of those
bubbling, high spirited things which will
enliven any party. It is quite easy to
follow and keeps up the fun throughout.
(Rossini really ought to be advertised as a
tonic !) There is an excellent record of it
in Parlophone E11148 on which the Berlin
State Opera Orchestra excel themselves.

Palm Trees and Romance
Hawaii has perhaps been a little over-

done, but its " national anthem " Aloha Oe
came up quite fresh again on April 15th.
Those peculiar wailing guitars are quite
essential, and you will find a very pleasant
few minutes with the Waikiki Serenaders
on a little Broadcast (807). One of these
guitar records will satisfy most, and this
should please.

The " Unfinished "
The B.B.C. Orchestra gave a good per-

formance of this, the most popular of
Schubert's compositions on April 16th.
Why this was never completed by the
composer will never be known. It is
strange that the two movements which
were written were never heard until almost
forty years after Schubert's death. But
these make glorious music and are beauti-
fully, handled by the New Queen's Hall
Orchestra (under Sir Henry Wood) on
Columbia DB9513-5. Also hear the version
of the Covent Garden Royal Opera
Orchestra on H.M.V. C1294-6 : this is also
excvdingly good.

Insect Antics
One of the best pieces I know of the

" characteristic " type is Bucalossi's.
Grasshoppers' Dance, played on April 17th.
Quite jolly, distinctly clever, ideal for the
lighter moments and wears extremely well.
The best record is Columbia DB1007 on
which a picked number of instrumentalists
from the Regal Cinema (Marble Arch) play
it. You'll like this immensely.
Sounding Brass

The season of bands in the open air
is coming and some fine issues have
anticipated it. Columbia, right in front,
present some really tip-top records. One
of the best military band records for a long
time is Marching With Sousa (DX455),
played by the band of H.M. Grenadier
Guards. Could anything be more appro-
priate ? The world's finest military band,
and a selection of the best marches.
Recording and playing are alike perfect,
and here is a splendid chance to listen to

(Continued on page 380)
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PREVENTS L.T. AND
H.T. WASTAGE

How often has your wireless set been
left on all night ?-and your accumulator
run down ? The warning red light of a
Bulgin Flush Mounting Signal Lamp ob-
viates this-and one can be easily fitted
as shown below.

Special 60 mA bulbs cost only 6d. extra.
Send 2d. Postage for 80p. catalogue "N"

A. F. BULGIN & Co., Ltd., ABBEY RD., BARKING
Lo.m. 940-11 Curator 9t., Chancery Lane, E C.4'

Speofiec/ by

SOUND
FIRST
in
CLASS "B"

Mr. F. I. Camm, the Editor of
"Practical Wireless,'' chose these
Sound Sales products for the Class

"B" Unit described in
April 8th issue. For
safety, follow his iced.

DRIVER
TRANSFORMER

Type SS/B 9P.
OUTPUT

CHOKE
Type. OP..

SS/BC

,at for Illualratca
Cataleptic N.27.

SOUND SALES LTD.,
Tremlett Grove Works, Junction Rd., Highgate, N.19

Indispensable for Your Bookshelf

WIRELESS STEP BY STEP
By " Dictron " (10th Edition)

This book shows the wireless enthusiast
how to obtain the maximum enjoyment

from his wireless set.

2/6
Obtainable at all Booksellers, or post free 2/9 from
George Newnes, Ltd., 8 -II, Southampton Street,

Strand, London, IV .C.2,1
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AUTOMATIC WIRELESS CLOCk
THERE appears to be a great demand for some

automatic device which will bring a radio re-
ceiver into operation (or disconnect a receiver) at some
pre -determined hour, and several schemes have already
been proposed for carrying out this idea. The clock
illustrated below, and which originates from the

Continent, is a
very efficient in-
vention which
enables an elec-
tric circuit to
be made or
broken at any
chosen hour. As

The automatic wireless clock.

may be seen, the appearance is quite handsome,
and the clock is finished in chromium. A length
of braided flex is attached to the, rear of the timepiece,
and an ebonite block attached to the end of this flex

pins and at the other
with two sockets. This may clearly be seen in the
illustration. If the pins are inserted in an ordinary
mains socket, and some electrical device plugged into
the socket on this plug, the alarm hand may be set on
the clock to any point up to ten hours in advance, and
at that time the contact will be either made or broken.
In addition, by suitably operating a small lever at the
back of the case an ordinary alarm bell may be rung.
The method in which the switch operates may be seen
from the enlarged view at the bottom right-hand
corner of this page. A simple rocking plate is de-
pressed when the alarm striker is released and, accord-
ing to the preliminary setting of this plate, the contact
is either made or broken. The apparatus was used for
test purposes with a radiogram, a table lamp and an
ordinary electric kettle, and it was found to function
most satisfactorily. The contact is of the Q.M.B.
type and no arcing took place on the highest current
which was employed. The numerous applications of
this clock will be obvious to the reader, and it will no
doubt find great favour with listeners. The price is
45s.

BULGIN CONTROLATONE
THE instrument shown at the foot of this column is a

very neat tone -control device, manufactured by
Messrs. A. F. Bulgin, and is called a Controlatone. It
consists of a condenser and a variable resistance con-
nected in Series. Two types are made, Type A and
Type B, the differences being in the values of the com-
ponents employed. It is intended for connection
across a loud -speaker, output choke or from anode to'
cathode of the output valve. Type A is for use with
triode valves, and Type B for use with pentodes, in
which case it takes the place of the usual tone filter.
It works very smoothly and gives fine control of high -
note response, enabling heterodyne whistles to be
removed, needle scratch to be reduced, and the tone
to be otherwise modified. The component is one -hole
fixing and occupies very little space at the rear of the
panel. The price is 5s.

HELLESEN CONDENSERS
A REPRESENTATIVE group of Hellesen conden-

sers is shown in the centre of this page, and these
are of the wet and dry elec-
trolytic types, and one of
the small mica fixed con-
densers. The, cylindrical
condenser is, of course, the
wet electrolytic type, and
this is of the standard
pattern, having a metal
casing which is the nega-
tive pole. The positive
electrode is brought out at
one end through an insu-
lating bush, and this isBulgin Controlatone.

surrounded by a large one -hole fixing nut. The con-
denser is intended for mounting in a vertical position
on a metal chassis, in which position the casing becomes
automatically connected via the metal chassis. A
large soldering tag is fitted to the remaining electrode
and the connection of this type of condenser is thus
very simple to carry out. The makers' advice regard-
ing overload, etc., must be strictly adhered to when
using this type of condenser, and it will be found to
provide very efficient smoothing, combined with long
life, in mains -operated receivers. It is obtainable in
various values. The large square assembly on the
right of the condenser is one of the dry electrolytic
condenser blocks. In the case of the illustration, the
total rating of the component is 8, plus 8, plus 1 mfd.
The overall dimensions are only 2in. square by 1M.
deep, so that it is a most compact unit. Three red
leads are brought out at the upper end, and one black

lead at the lower centre. The latter is
the common negative, and the upper
leads aro used to make connection to
each or all of the, condensers. For
mains receivers this will prove a most
useful accessory. The small black object
is a neat fixed condenser of the mica
variety, measuring less than lin. square,
and is obtainable in a number of different
values.

A group of Hellesen condensers.

NEW BRITISH RADIOPHONE PRODUCTS
TWO interesting new lines are announced by British

Radiophone, and advance samples are under-
going test. One of these is a combined reaction con-
denser and potentiometer and has received the name
" Duovol." It will be stocked with standard values
of 10,000, 25,000, and 50,000 ohms, but will also be
made to order in any value up to 100,000 ohms, Its
uses are apparent. The price will be 10s. The other
component is a very neat chassis -type single tuning
condenser of quite small dimensions. This has a solid
base fitted with screw holes so that it may be bolted to
a metal chassis or attached to a wooden baseboard by
means of ordinary screws. The most interesting
feature of this condenser is the fact that two small
fixed condensers are mounted on the base and may be
used for series -aerial condensers, grid condensers, etc.
Separate terminals are provided for these fixed con-
densers. The price is 8s., and the spindle is fixed to
the front metal plate in such a manner that the standard
disc drives may be fitted with no trouble.

LEWCOS POTENTIOMETER AND SWITCH .
WHEN using the variable -mu type of battery valve,

it is essential that the grid -bias battery be dis-
connected from at least one end of the bias
potentiometer when the receiver is not in use.
An ordinary three-point battery switch may be
used to carry out this operation when switching
off the L.T. supply, but an
alternative method is to use a
potentiometer which is fitted
with an automatic switch.
The Lewcos component, shown
on this page, is built on these
lines, and is of the standard
potentiometer style, having a
swash-plate adjustment with
the addition of a small switch
enclosed in the bakelite casing.
When the control knob is
turned to the minimum position
the switch is operated and
breaks the connection to one
end. The price of this compon-
ent is (Is. 6d. which is, of course,
very cheap- when it is realised
that it combines two separate
components.

MAGNUM CONTROLS
r'r HE various types of
1 volume controls manufac-

tured by Messrs. Burne
Jones and Co. will be found
to be suitable for almost any
type of circuit. One of the
most interesting is the
Magnum Dissolver. This
is actually a potentio-
meter with a fixed tap-
ping at the centre of
the resistance element
which is of the compo-
sition type. The slider
is of the rocicing disc
type and the total re-
sistance of the unit is

 500,000 ohms. The de-
vice is intended for
changing over from
radio to gramophone

and avoids the annoying
'Click in the speaker
which arises when using
an ordinary type of circuit breaking switch.
The two halves of the resistance are used as volume
controls across an L.F. transformer and a pick-up,
and the movement of the slider from one end in the
other results in the fading out of radio reproduction
and the gradual fading in of gramophone music. It is
quite noiseless in operation and provides a most useful
form of control. The price is i's. 6d. The volume
controls are exactly similar in construction, without,
of course, the centre -tap. The rocking plate makes
a very smooth form of variation, and avoids the grating
or scratching noises which usually result from a rubbing
or rolling contact point. Two valises are obtainable,
500,000 ohms and 2 megohms, the price being Is.
EELEX PLUGS

WANDER plugs can be the source of much trouble,
and many and varied are the arrangements

which have been introduced in order to ensure perfect
contact through the medium of a plug and socket..
The new Eelex plug has novelties, and certainly
enables a very firm anchorage to be made as well as a
firm contact in the socket. The metal plug is split
through its whole length, and a small bakelite end is
threaded to receive the plug. The bakelite and the
metal plug are drilled transversely and tapped to
accommodate a small grub screw. The flex or wire to

which the plug is to he
attached is inserted in the open
end of the bakelite and when
pushed
screw in the side is tightened
up. After a few turns the

wire is firmly gripped, and then the patent locking
device comes into play. The pressure of the grub
screw on the opposite face of the metal forces the two
halves of the metal plug apart and thus increases its

size so that it may he forced into practically any size
of socket and give a firm contact.. The device is very
simple and the ati a chment of leads takes only a second.
Furthermore, there are no loose parts to be mislaid
when wiring up, which is a very important point. The
plug costs 13d., and is obtainable in red or black.
E. D. C. C. ROTARY CONVERTERS

THOSE readers who are supplied with D.C. mains
often feel the need for a good A.C. supply

either to operate a Mains receiver or for experimental
purposes. A rotary converter is of course necessary,
and those manufactured by the Electro Dynamic
Construction Co., Ltd., are very efficient pieces of
apparatus. When designing this type of apparatus
particular care has to be taken to avoid interference
either from the H.F. side or from irregularities in the
supplies. limn and whistles must be completely
avoided. Robustness is also very important as it may
be necessary to run the machine for long periods
without attention. The E. D. C. C. converters have
been designed on very sound lines and the voltage
regulation is of a high order --not exceeding 2b per cent.
on the largest radiogram. The armature is dynami-
cally balanced and it is very silent in operation. The
temperature rise is very small, and the bearings are of
the silent wool yarn lubricated type. Prices vary
according to the rating, from £6 10s. to £35 5s.

A combined potentiometer
and switch manufactured

by Lewes's.

The switching mechanism of the dock illustrated above.
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The Editor does not necessarily agree with opinions
expressed by his correspondents.

What a Gift
SIR,-I have received my copy of the

" Wireless Constructor's Encyclopaedia "
quite safely, and wish to offer my very'
grateful thanks. Really, I cannot find
words to express how indebted I feel to
you, for I have only glanced through the
book as yet, but what a gift ! As I am a
beginner, you will readily understand how
1 shall treasure such a work. I shall
continue to look forward each week to
my copy of PRACTICAL WIRELESS.-
HERBERT B. STOTT (Rochdale).

Another Bouquet
SIR,-I have received my copy of the

" Wireless Constructor's Encyclopaedia "
this morning, and I feel I must congratulate
you on your excellent work. It greatly
exceeds my highest hopes, and it is a
volume I shall treasure for years. The
binding and printing leaves nothing to
be desired. And now a word about
PRACTICAL WIRELESS. Having been a
wireless " fan " for two or three years,
I have tried every journal about wireless,
but yours beats them all. Wishing you
even greater success.-N. V. G. WYATT
(Redhill).

Speakers and Overloading
you kindly inform me why

it is that the large majority of speaker
manufacturers neglect to state the exact
load the speaker will handle without
distress ? Many amateurs think that so
long as they have a moving -coil instru-
ment they can use the largest output valve
procurable, and when they get serious
overloading and consequent distortion,
they of course blame the amplifier, believing
that it is impossible to overload their
speaker.

Most people, when the moving -coil
boom came, bought the cheapest possible
speaker. With the larger anode voltage
and valves now used, coupled with the
poor power handling capabilities of these
units, the amateur is sorely puzzled as to
the source of his trouble. I suggest that
if this information is given by the manu-
facturers and stamped on their products,
they would assist in removing a real worry
from the minds of many radio enthusiasts.
-CHARLES SNEADAWAY (Tooting, London,
S.W.).

[Now then, Speaker Manufacturers [-ED.]

Another Reader's Thanks
Sift,-Many thanks for " The Wireless

Constructor's Encyclopaedia," which I re-
ceived quite safely. I must say that it is a
fine book and just what I have been looking
for this last few years. Besides being
bound very nicely, it has a great number of
illustrations in it, which I think are a great
help to the wireless amateur regarding his
little wireless problems and worries.

Regarding PRACTICAL WIRELESS I must
say that it is a really fine weekly. I follow

with interest your articles on short -waves
and must say they are very good, in fact,
Ithink that they are about the best I have
ever read.-F. G. SADLER (Stamford Hill).

" An Excellent Production."
SIR,-I have just received the Encyclo-

paedia, and I feel it my duty to write and
congratulate you on such an excellent
production. It exceeds by far all my expec-
tations, and is a book which no wireless
enthusiast should be without. I have always
found in PRACTICAL WIRELESS a long -
felt need supplied, and shall continue to
take it as long as it keeps up to its present
standard.-PERCY NORMAN (Newark).
Overflows with Good Things

SIR,-Please accept my sincere thanks
for the splendid " Wireless Encyclopaedia "
which I received last week, and also the
Wireless Data Sheet Self -binder. I have
taken PRACTICAL WIRELESS since last
November, after first seeing a copy quite
casually, and I think the paper overflows
with good things. It ought to have been
out years ago. Thanking you once again
and wishing PRACTICAL WIRELESS every
success.-J. Grusort (Ravensthorpe).

CUT THIS OUT EACH WEEK

11 0 YOU KNOW?
-THAT new multi -valves are obtainable in
America, and will soon be obtainable in this
country, which enable a 4 -valve superhet
to be built.
-THAT the circuit of such a receiver is
similar to a present 7 -valve superhet.
-THAT some startling developments may be
produced in time for the Radio Exhibition at
Olympia.
-THAT Tele-Control radio enables the
receiver to be stowed away and practically
forgotten.
-THAT changes in grid bias or anode voltage
should never be made without first switching
off the filament or heater supply.
-THAT chokes, resistances, etc., should not
he short-circuited for test purposes without
first cutting off the current flowing through
them.
-THAT alterations should not be made to
commercial components unless you thoroughly
understand the nature of the proposed altera-
tion.
-THAT care should be exercised when earth-
ing metal parts in a receiver in case short-
circuits occur.

NOTICE
The Editor will be pleased to consider articles of a

practical nature suitable for publication in PRACTICAL
WIRELESS. Such articles should be written on one side
of the paper only, and should contain the name and
address of the sender. Whilst the Editor does not hold
himself responsible for manuscripts, every effort will be
made to return them if a stamped addressed envelope
is enclosed. All correspondence intended for the Editor
should be addressed : The Editor, PRACTICAL WIRELESS,
Geo. Newnes, Ltd., 8-11, Southampton Street, Strand,
W.C.2.

Owing to the rapid progress in the design of wireless
apparatus and to our efforts to keep our readers in touch
with the latest developments, we give no warranty that
apparatus described in our columns is not fke subject of
letters patent.

A South African Reader's Appreciation
Sut,-As a regular reader since the first

copy of your splendid PRACTICAL WIRELESS,
accept; my thanks and best wishes for the
continuation of the good work. I am always
looking forward to my copy.

What about a first-class long and short
waver ?-R. J. BOTHA (Cape Province,
South Africa).

Ekeo Superhet Receiver
SIR,-I note with great interest your test

report of our Superheterodyne Model
SH.25, which was published in the April
29th issue, and am gratified to find that
most of its features met with your un-
qualified approval. There is one point,
however, to which we should like to draw
attention. This is in reference to our
Station Dial, which has proved so immensely
popular that we are rather naturally dis-
concerted to hear that your technicians
are unable to subscribe to its merits.

In a spirit of friendly controversy, we
ask your leave to present a counter -argu-
ment to that contained in your test report.
Vide, the latter :-

" There are over two hundred and thirty
stations in Europe alone, and it is evident
that no dial of reasonable size could possibly
show all their names. Providing, say,
twenty or thirty names were given on that
portion of the dial allotted to the medium
band, and which, with their corresponding
wavelengths, would act as landmarks, it
would be better practice to calibrate the
rest of the dial in degrees only."

We heartily agree that it is a practical
impossibility to include the names of all
transmitters, but we decided, after an
extraordinary amount of discussion, to
include as many of the high-class stations
as was compatible with clarity and neatness
of design. Curiously enough, this decision
was reached by a process of reasoning
not dissimilar to that given in the quotation
above. The final decision as to the stations
to be engraved was their suitability as
landmarks for the lesser lights, but instead
of confining them to a minimum, as sug-
gested by your viewpoint, we took the
opposite course and expanded them to
the maximum.

To justify this is comparatively simple,
as you yourself have provided us with a
stonewall argument ! Many of the sets on the
market to-day-including some of our own-
have the dials engraved with wavelengths.

On these dials, to modify your state.
ment :-

" There are over three hundred and
fifty separate ' metres ' on the medium
waveband alone, and it is evident that
no dial of reasonable size could possibly
show them all, etc., etc."

Your argument would seem to infer that
the fewer the landmarks, the easier the
operation of tuning, and, therefore, that
wavelength -engraved dials should be
marked at, say, every 50 metres instead
of at every five or ten. If this really is the
case, our striving for accuracy in calibration
is not only unnecessary, but undesirable.
We should not like to think that this is
so !-Apart from this small grievance,
we are very satisfied with your report,
but we are sure that those of your readers
who have been attracted by this model
will be glad to hear that its price now
stands at 19 guineas, as against the
24 guineas inadvertently mentioned in your
final paragraph. A correction notice to
this effect would be greatly appreciated.
-E. K. Cole, Ltd. (Southend-on-Sea).

(Continued overfeed)
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[SLUE
S

The New

PICK UP
33

Nth Hire Wound Volume Control

BLUE Spot Pick-up 33 enables you
to obtain the true value from

your gramophone records. Played
and reproduced in any other way
you are losing their real worth. Pick-
up 33 recreates the original Artistes,
bringing out the true quality,revealing
the hidden beauty of many passages
unobtainable before. It gives you
a complete illusion of reality.
This new Blue Spot model has many
important and special features.
Write for free catalogue. P.R.16P.

BRITISH
MADE

SOME SALIENT
POINTS

Complete absence of minor
resonance peaks Fre-
quency response covers whole
musical scale from 3o to well
over 4,000 cycles, giving brilli-
ancy without needle scratch 
Almost entire lack of surface
noise  Tracking as near
perfection as possible Self-contained Wire
Wound Volume Control Exceedingly light
record wear  Follows faithfully heaviest modern
electrical recordings Head made of non -
resonating material Mounted to metal plate
ensuring perfect alignment and screening it from
disturbances due to an electric motor Rotating
head for needle changing. 

Technical Data : D.C. Resistance 2,900 ohms.
Impedance at x,000 cycles x5,000 ohms. Average
output x volt. R.M.S.

Price do's not apply to LF.S.

THE BRITISH BLUE SPOT COMPANY LTD.
S4/96 Rosman St , Rosebery Avenue, London. E.C.I.

Distributors for N. England, Scotland, and Wales :
H. C. RAV'SON (Sheffield and London), Ltd., zoo
London Road, Sheffield.
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Quality of Reproduction
SIR,-I wish to acknowledge receipt

of the " Wireless Constructor's Encyclo-
paedia," for which you have my sincere
thanks. I consider it one of the greatest
books that anyone interested in wireless
could have, and we ought to take our
hats off to PRACTICAL WIRELESS for making
such a splendid gift possible. May I also en-
dorse the plea for quality of reproduction, as
put forward by H. S. Bassett in his letter
in March 25th issue ? In voicing his own
opinion upon the matter, I think he will

INTERNATIONAL SHORT-WAVE CLUB LONDON
CHAPTER
We wish to thank you for publishing recent notices

about this organization. The applications for " New
World Time Charts " have been enormous. It gives
proof of your enormous circulation. This radio weekly
has surely become first. We should like, at this time,
to pay a tribute to the publishers for bringing out such
a floe paper. A very interesting demonstration of a
Mavox, Type BM All -Wave Superhet, was given at
the London Chapter of the International Short -Wave
Club.meeting held on Friday, May 12th, at the R.A.C.S.
Hall, Wandsworth Road, S.W.8. This receiver was
designed specially for use overseas for the purpose of
receiving the British Empire stations. This receiver is
the first British All -Wave receiver to incorporate
quiescent push-ptill, which makes the H.T. consump-
tion very low.

Members were interested in the ease of control,
world-wide reception being obtained.

The next meeting, which will be open to non-memliers,
will be held on Friday, May 28th, 8.0 p.m. A lecture
entitled "The Atomic Theory and Ionisation," will
be given.-A. W. Bear, 10, St. Mary's Place, Rother-
hithe, London, S.E.I6.

PROPOSED RADIO CLUB FOR CARDIFF AND
DISTRICTS
All radio enthusiasts, especially amateur trans-

mitters, are invited to write to A. W. Robertson, 9,
Pitman Street, Canton, Cardiff, concerning formation
of the above. A meeting will be held as soon as a
number of members are got together.

SLADE RADIO
A lecture, entitled " The acoustic side of Repro-

duction," was given by Mr. A. S. Radford at the
meeting last week. After referring to the mechanical
reproduction of sound and the methods used he went
on to describe frequency response.

How sound is transferred from a studio to the
listener was described, also amplitude distortion and
acoustics of halls, etc.

Development of measuring instruments and measure-
ment of sound intensity, use of decibels, and why they
were adopted were described.

The construction of the car was explained, after
which came the question of reverberation. An appara-

have voiced the opinion of thousands, and
I'm sure a circuit where quality of repro-
duction was the first consideration would
be, as he puts it, " phenomenally popular."
I hope PRACTICAL WIRELESS will take the
lead once more, and give us such a circuit.
-J. L. CRAIGS (Hendon).

FACTS WHICH SPEAK FOR THEMSELVES!

Home Constructors the whole world
over always await the test reports and
the PRACTICAL WIRELESS seal of

authority ! Verb. sap. ! !

tus was then demonstrated by means of which an echo
can be traced. The studio at Budapest was described,
and also the acoustic qualities of Broadcasting House.
Another D.F. test took place on Sunday last, when
fifteen competitors .set out to track down a hidden
transmitter (Mr. C. H. Young, G2AK).

The area was a ten -mile radius from the starting
point at Morton Bagot. Three competitors were
successful : Messrs. G. T. Peck, T. Kingscote (Gloucester
Club), and J. Curtis. At the conclusion a happy party
of forty-three members and friends sat down to tea,
and recounted their experiences. The cup and prizes
were than awarded, and this concluded a very enjoy-
able and interesting test.

BURTON -UPON -TRENT AMATEUR RADIO
SOCIETY
At the meeting of the above society, held on May 2nd,

Mr. G. H. Perry gave a lecture on television : he
described the various forms of apparatus used at
both the transmitting and receiving end, and gave a
practical demonstration by means of a gramophone
record which he himself had recorded of Jack Payne
and his hand. He then went on to describe the
apparatus used for talking pictures, and explained
that although the two subjects seemed totally dif-
ferent, he himself believed that they were closely
allied, and said that he thought in the near future
only one copy of a film would be made, and this would
be televised and picked up in various picture houses
all over the country simultaneously. The society
would welcome new members, and applications for
membership should be sent to the hon. sec., W. A.
Mead, G5VY, 189, Burton Road, Burton -on -Trent.

THE CATFORD AND DISTRICT RADIO AND TELE-
VISION SOCIETY

Electric Condensers " was the subject of a talk
given by Mr. C. D. Gwinn, of the Telegraph Condenser
Company. Ltd., to the members of the Catford and
District Radio and Television Society at their last
meeting. First, Mr. Gwinn explained the theory of
the condenser and gave one or two practical examples
of calcdlating the capacity. Next the question of the
best dielectric was discussed, and here a large con-
denser was dismantled to show the construction.
Then followed a very detailed description of the con-
struction of condensers and also the method of drying
and insulating. As regards the final testing it was
explained that every batch of condensers, before
leaving the works, was subjected to four distinct tests :
Voltage test, Insulating test, Capacity test, and Power
Factor test.

Next the principle of the inductive condenser was
explained and how a non -inductive condenser differed
from one 'nf the ordinary type. A.C. and electrolytic
condensers were also explained In Mr. Gwinn's talk.
In conclusion, -some very interesting lantern slides
were put on the screen showing views of the T.C.C.
factory and some of their special products.-Hon.
Secretary, Mr. H. W. Floyd, 38, Como Road, Forest
Hill, S.B.23.
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OF PARTICULAR INTEREST TO .

ELECTRICAL ENGINEERS & CONTRACTORS

A MAGAZINE
OF ELECTRICAL

PROGRESS
As a keen Radio enthusiast, you naturally ecp yourself
posted in all the latest developments of this r.cw and
fascinating branch of Electrical Science. Eut, as you are
doubtless aware, equal progress is being made in other
departments of Electrical Science, and its application to
modern life. You should, therefore, read the PRACTICAL
ELECTRICAL ENGINEER, for it is the purpose of this
Magazine to record and explain, by means of illustrated
articles written by leading Engineers, the latest developments
taking place in every branch of Electrical Engineering.

HOW MANY OF THESE QUESTIONS
CAN YOU ANSWER ?

What is the Ga3 Uscharge Lamp ?
Can three la oils be used on 230 rot .4.C. maids without

a step-up transformer?
What Precautions should be taken when installing a

Secondary Battery?
Is it permissible to install Switchgear in the Battery Room ?

If not, why not ?
What is the Noden Valve?
What is the usual Voltage employed for operating Model

Electric Trains front an A.C. House Mains Supply ?
What is a Sequence Reverser ?
The upper floor of a block of flats is to be wired for a

lighting load of 3,000 watts. The distance between the main
ruse board and sub -board is 30 yards. Supply at 110 volts.
What size of cable should be used ?

What are the three principal types of Electrical Relay?
How would you design a Solenoid Type Electrical Relay?
What size of cable would you use to supply a 3 kilowatt

fire on a 220 volt circuit, the length of run being 30 yards
from dis.-board to point ?
You Will Find These And Many Other Interesting
Points Dealt With In The June Issue Of The

" PRACTICAL ELECTRICAL ENGINEER."

Obtainable at all News-
agents and Bookstalls,
or by post 1/3, from
George Newnes, Ltd.,
8-11, Southampton St.,
Strand, London, W.C.2
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farallels of History No. 1 LORD KELVIN
It was in a badly lit, disused wine cell that Kelvin

first began his scientific research. Converted into a

laboratory, it was here that he made many of his

important discoveries, and delivered many of his

famous lectures. Whilst still a young man, lie enjoyed

DUBILIER CONDENSER CO.
(1925) LTD.,

DUCON WORKS,VICTORIA RD.,

NORTH ACTON, W.3

IP. W. Gift Stamp No. 35 I

a reputation that was the envy of many a veteran

scientist, a reputation that was earned, not 6y reason

of hisaintellectual gifts alone, but because of his amazing

capacity for tireless research.

The same might also 6e said of the Dubilier Condenser

Company. Their present prominent position is due

not to resting on laurels won many years ago, but

to consistent and untiring research through 21 years

of successful trading. The result of this research
,

is seen in the high standard of dependability For

which Dubilier Condensers and Resistances are to -day

famous the world over.

UBILIER
CONDENSERS
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