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"I was amazed ...
station after station
rolled in..."

The original of this letter may
he inspected at our Head
Office. Cossor House.
HighburyGrove.Lcridon,N 5.

Bolton,

Dear Sirs,
I am using a well-known Set which

is noted for the way it brings in stations. 1

recently borrowed a Cossor Metallised
Screened Qrid 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. Values,
result-flat nothing-only a whisper. I put
back the Cossor and without touching the
dials the Set .0 as roaring the place down.
You cannot give a better test than this.

Yours faithfully,
Signed

THE simplest and most economical way to increase

I 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 too.

To A. C. COSSOR, LTD., Melody Department, Highbury Grove,
London, N.5.

Please send me, free of charge, a copy of the Cossor 72 -page
Wireless Book B.V. 33.

Name

Address

1.11A1'.

January 6th, 1934

COSSOR
SCREENED GRID

VALVES
A. C. COSSOR LTD., Highbury Grove, London,
N.5. Depots at Birmingham, Bristol, Glasgow,
Leeds, Liverpool, Manchester, Newcastle, Sheffield,
Belfast, and Dublin.

.1300
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ROUND the WORLD of WIRELESS
The Lucerne Plan
IT has previously been announced in these

columns that the new " Lucerne
Plan " would come into operation on
January 16th, and many readers have
written to ask in what way this would
affect them. Briefly, it can be stated that the
wavelength changes will have only a very
slight effect upon the listening public, and
that reception will be no more difficult than
before. As a matter of fact, the modified
wavelengths will, in nearly every case,
simplify the selectivity problem, but so
that every reader may have a thorough
understanding of the new position which
will be created we have had prepared a
special article on this subject. The
article appears on page 781 of this
issue, and, since it has been written
at the last moment, it is right
up-to-the-minute, including even
those wavelength adjustments which
have been called for at the very
last moment. This article gives
further proof of our policy of keeping
all readers well abreast of the latest
developments.

Television is Hero
THERE are still a few sceptics

who claim that television is not
popular, and even that it cannot .be
so until vast changes have taken place in
regard to the method of transmission
and reception of light. These sceptics
are generally of the " Micawber "
type who are " always waiting
for something to turn up ' instead of
helping in the development of new
sciences. Whilst such people are
dreaming, PRACTICAL WIRELESS is
acting, and all readers will welcome the 
essentially -practical constructional article
in this issue which tells you how to make a
really efficient portable television receiver.
This new piece of apparatus is easy to make,
and by no means costly, so that there is no
reason why every PRACTICAL WIRELESS
reader should not proceed at once to enjoy
to the full the many television broadcasts
which are now made by the B.B.C. It is a
true fact that the present television broad-
casts are of distinct entertainment value,
and any intelligent person who has lately
" looked -in " with an efficient receiver such
as the " Portovisor " will not dispute this
fact.

r

The " Portovisor " is the very first
portable television receiver to be offered to the
home constructor and it marks a really
definite forward step in modern television
technique - yet another proof that

PRACTICAL WIRELESS " ALWAYS
LEADS!

New KDKA Broadcast Feature
IN addition to the special transmissions

made for the benefit of trappers, police,
and other inhabitants of the Polar circle,
the KDKA and W8XK stations of East
Pittsburgh broadcast on every fourth
Sunday of the month a brief sacred service
and special messages to foreign missions

the same districts. When reference is
made to them they are to be known as
follows : Toulouse-Muret, Lyon-Tramoyes,
Nice -La Brague, Paris-Villejuiste, Lille-
Camphin, Marseille -Realtor, and Rennes-
Thouries. Their power varies between
60 and 100 kilowatts.

Germany Nearing Five Million Listeners

IN
the course of November, 202,000 new
registered licences were taken out in

Germany, thus bringing up the total to
4,837,539. It is hoped that the five million
mark may be reached by the New Year.
To beat England's figures Germany still has
a long way to go, as we are over one million

ahead.

INSIDE
No. 2 OF

"PRACTICAL
TELEVISION"

MAKING A PORTABLE
TELEVISION RECEIVER

AMATEUR TELEVISION
IS HERE

throughout the world. This is carried out
on the lines adopted by the Vatican station
at Rome, except for the fact that the
transmissions in this instance are destined
to Baptist, Methodist, and Presbyterian
denominations. The broadcasts may be
picked up in the British Isles at G.M.T.
04.30 (Mondays) on 308 metres (KDKA)
and 48.86 metres (W8XK).

France's High -Power Stations
THE seven high -power transmitters

which the French State System is
erecting have now been given official names
in order to distinguish them from other
private stations which are operating in

Wireless In Taxis
IN the United States, whence the

idea originated, some two thousand
taxi -cabs which were equipped with
wireless sets for the entertainment of
both driver and passengers were
ordered by the police to remove the
apparatus or to have their licences
revoked. The decision was taken
following an accident in which a man
was knocked down and seriously in-
jured. The New York authorities, in
taking their decision, stated that in
addition to distracting the attention
of the drivers, radio broadcasts in such
vehicles would increase street noises
to the extent of making the taxicabs
a public nuisance. Although they
had become popular with the general
public, the disadvantages of the in-
novation far outweighed its benefits.

More Powerful Broadcasts from U.S.A.
ARECENT decision taken by the

American Radio Commission permits
three of the most important U.S.A. stations
to increase their power to 50 kilowatts.
In these circumstances it is expected that
the range of 'WGN, Chicago (416.7 m.),
WBZ, Boston (303 m.) and WHAM,
Rochester, New York (260.9 m.), will be
greatly extended, and their broadcasts
should be picked up more easily in the
British Isles. It is anticipated that a
similar licence may be given to them. They
are : WMAQ, Chicago (447.8 m.) ; WHAS,
Louisville (365.9 m.) ; KNX, Hollywood
(285.7 m.) ; and WBT, Charlotte
(277.8 m.).
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ROUND the WORLD of WIRELESS (Continued)
Ekco Bakelite Factory

AT the bakelite plant at the Ekco
works, fourteen hydraulic presses

are in operation at the present time,
including one 1,500 -ton and two 1,100 -ton
machines. Each of these presses weighs
over 100 tons, and stands 35ft. high
from its base. This base is situated
in vaults below the main floor
of the plant. Nearly 2,000 tons
of concrete were used in preparing
the foundations, which are sunk
13ift. into the ground. The hinged
dies used for moulding cabinets
weigh over 5 tons each, except on
the 1,500 -ton press, where the die
weighs 15 tons. Two cabinets are
produced simultaneously by this
machine. The electricity consumed
by the power plant amounts to
nearly 10,000 units a day, or three
and a half millions a year. Move-
ment of an electrically worked lever
plunges the upper die into the
mould. A specially prepared sand -
glass is used for timing, in preference
to a clock or other mechanical
device.

When the die is released, the
cabinet is lifted out of the mould.
Mortised screw sockets and metal
inserts are firmly moulded in place.
and the only operation needed to
complete the cabinet is to break oft'
a thin " flesh " of bakelite, and to
give the edges a slight polish.

Concerts of British Music
IN addition to the seven new works

to be introduced at the Six
Concerts of British Music to be held
in Queen's Hall, under the auspices
of the B.B.C., some fifteen or so
major works already well-known to
the public are included in the pro-
grammes. On January 1st Delius's
A Song of the High Hills, for
chorus and orchestra, will be given, as
well as Constant Lambert's The Rio Grande,
for solo piano, chorus, and orchestra. The
former is one of Delius's most beautiful
works, and " is full of a sense of spacious
solitudes and far horizons." Few contem-
porary works have won such wide popular
approval as Lambert's The Rio Grande,
which is undoubtedly one of the most
successful attempts yet made to apply the
rhythmic idiom of modern dance music to
a serious symphonic work.

January 5th brings Arthur Bliss's A
Colour Symphony, a work of outstanding
merit deriving " its name from the fanciful
attachment of a colour to each of the four
movements." Another important work
is Eric Fogg's Bassoon Concerto which is
dedicated to Archie Can3den, the renowned
principal bassoon of the B.B.C. Orchestra,
who is to be the soloist on this occasion.

Revue Fare from Birmingham
ON January 12th, listeners will hear

on the Midland wavelength both a
play and a revue. The play is Philip
Johnson's one -act comedy, To -day's the
Day, and it will be given by the Birming-
ham Repertory Theatre Company from the
specially equipped studio at this theatre.
The revue, a Martyn Webster production,
is entitled Hold That, and represents
an hour in a film studio. The book and
lyrics are by Michael Barringer, author of
many scenarios, and the music by Reginald

X..- .1..0 .11111. 14m.i anii. OM.. NNW MINN..
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Bristoe, who has also written many compo-
sitions for the films. Alma Vane and Hugh
Morton will be in the cast.

THE POWER OF THE PRESS!

How Bakelite is moulded at the Ekco Factory.
paragraph on this page.) This press produces

74 Cabinets at one stroke.

Musical Comedy Excerpts
THE name of David Wilson (baritone)

has become synonymous with the
Belfast station's programmes of musical
comedy excerpts. He will make another
appearance before the microphone on
January 8th, in a programme of this type.

It includes excerpts from The Desert
Song, The Maid of the Mountaini,
and The Lady of the Rose.

(See the
two Model

Problem No. 68
Jenkinson made up a mains receiver

employing an S.G. H.F. stage, detector and
L.F. stages. When tested results were very
poor, and he accordingly connected a milliam-
meter in the anode circuit of each valve in turn.
The detector and output stages were quite in
order, but the H.F. valve showed no anode
current at all. The H.F. choke was tested and
found continuous, and an H.T. reading could
be obtained between the anode and the earth
line. All connections to the valve -holder were
found to be soundly made and the valve was
tested and found up to standard. What was
wrong ? Three books will be awarded for the
first three correct solutions opened. Address
your attempts to The Editor, PRACTICAL
WIRELESS, Geo. Newnes, Ltd., 4-11, South -

1 ampton Street, Strand, London, W.C.2.
Envelopes should be marked Problem No. 68,
and posted to reach here not later than
January 8th.

SOLUTION TO PROBLEM No. 67
In joining the grid leak to the first valve, Jones over-

looked the fact that a condenser was also needed in order
to avoid short-circuiting the grid -bias control. It
should have been joined between the grid and the top
end of the coil.

The following three readers successfully solved Prob-
lem No. 66, and books have accordingly been for-
warded to them :

K. Goldsmith, 47, Sycamore Grove, Southend,
Essex. J. J. Keegan, 7, Halton Street, Salford 5,
Lancs. H. Jones, 67, Trehorne Road, Caerau,
BrIdgend, Glam.

Aladdin
THE first relay from the Opera

House, Belfast, comes into the
programmes on January 9th, when,
an excerpt from the pantomime
Aladdin will be heard by Belfast
listeners. This is the thirty-ninth
annual pantomime which has been
performed in this theatre, and a long
list of stars" has been assembled
for it.

Missing Links
ACOMEDY in three scenes by

Charles K. Ayre, Missing
Links, will be heard by Northerri
Ireland listeners on January 12th.
Charles K. Ayre is one of the most
popular of the Ulster playwrights;
and a number of his plays have been
broadcast, including Loaves and
Fishes and The Wee Moi/em Cow.'
Missing Links is a witty story of
golf and science intermingled.
Military Band Concerts

THERE are two band programmes
from the Midland Regional

studio during the week-one by the
Creswell Colliery Band, conducted by,
David Aspinall, on January 9th, and
the other by the Birminghim
Military Band, conducted by
Arthur Clarke, on the 11th. lute -
ludes in the two programmes are
occupied respectively by Patricia;
Rossborough (syncopated pianistfis)
and Harold Pollard (entertainer)

Interesting Talks from Midland Regional
TWO talks of special interest to the

Midland coalfields will be given in
the week's Midland Regional programmes.
On January 8th, Robert Tredinnick inter-
views a Midland miner for the Boyhood in
Industry series, and on January 10th Pro-
fessor K. Neville Moss, of the University of
Birmingham, gives a talk on the development
of mining in the region during the past
century. Professor Moss had several years
of practical experience in Staffordshile
coalfields before coming to Birmingham
University.
Television in Italy

ENGINEERS of the E.I.A.R., the Cor-
poration responsible for the broad.

; casting system, have installed the first
Italian television transmitting and re-
ceiving station at the Palace of Electricity,
at Turin. Broadcasts will be made on short
waves, namely, between 5 and 8 metrei;
and will consist of relays of topical events;
public performances from theatres, and
scenes from streets. A regular service will
not be started until a similar station has
been completed at Rome ; it is being built
for the transmission of sound films on 180
lines and 25 images.

CLAIM YOUR TOOL KIT
; WITHOUT FURTHER DELAY:i
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The Writer Explains in this Article How Many of the Newer Circuit Arrangements Can
Be Tested

AYN enthusiast who does a fair amount
of- experimenting collects so much
surplus gear that there is some

difficulty in knowing how best to dispose
of it. Many of the parts could be used
to make up an obsolete set, but that would
not interest the keen experimenter in the
least. The difficulty is that most of the
newer circuit arrangements entail the use of
new components of special design and

Dili React.. Cana':

=ig.1.-This sketch shows
tuning condenser of a re -

having characteristics in keeping with the
modern circuit, and there are undoubtedly
many possessors of old parts who are not
prepared to go to the expense of buying
new ones and scrapping those which are
already on hand. In this article it is hoped
to show how old parts, perhaps taken from
the lank box, can be employed with fair
success in the latest types of receivers.
It is not going to be suggested that the old
parts will give results equal to those to be
obtained by using modern ones of special
design, but they will, at least, enable the
experimenter to try out some of the
newest circuit ideas at a minimum of
expense.

A Simple Band -Pass Scheme
Nearly every set built more than a

couple of years ago suffers from com-
paratively flat tuning, so that anything
which will give increased selectivity is to
be appreciated. A very simple, and yet
reliable, method of obtaining really sharp
tuning with practically any type of set is
shown in diagrammatic form at Fig. 1.
in that drawing it is assumed that plug-in
coils are employed in the existing set, but
it should be mentioned that the very same
idea is equally applicable to a receiver in

by Using Old Components in Various Ways.

By BERNARD DUNN

which tuning is carried out by means of a
more up-to-date dual -range tuner. It will
be seen that the wire which previously
joined the aerial terminal to the aerial
tuning coil has been removed and another
wire taken froth the aerial terminal to
one end of a second coil, across which is
connected another .0005 mfd. tuning con-

denser. A
"Peace'ion connec-

Co nci: tion is
irf /6/ve taken- from the

" t o p"end of
each coil
to the

fixedplate"
terminals

-Tr of a dif-
ferential
conden-

ser, which may
be of any capa-
city between
.0001 and .0003
mfd. ; the centre
terminal of the
condenser (mov-
ing plates) is

a simple means of converting the aerial not used. The
ceiver toe simple band-pass arrangement. arrangement

shown and de-
scribed is that of " top -capacity " band-pass
tuning, the differential condenser providing
the small capacity coupling. This condenser
behaves like two small variable condensers
connected in series, with a result that the
actual capacity in circuit is only a few
mierofarads. Capacity is at a maximum
when the moving plates are half in mesh
with the two sets of fixed ones, and can be
reduced almost to zero by fully meshing
the moving plates with either set of fixed
ones. This method of tuning not only

Conci:
ErlstrngCori

tf.ostinc Condenser

f-'41klf

k:-*Arki

Fig.2.-A
method of
obtaining A.V.C. by using a
spare valve for controlling C.B.
on the V.M. valve. The original
portion of the circuit is shown
in broken lines, the new parts being in full lines.

increases selectivity, but makes the degree
of selectivity easily variable. Thus the
circuits tune most sharply when the capacity
is at a minimum, and vice versa.

In trying the band-pass system de-
scribed the new and old coils (or tuners, as
the case may be) should be arranged with
their axes at right angles, or else they
should be screened from each other. If the
two coils are identical the settings of the
variable condensers will be practically
the same for any particular wavelength, but
in any case both condensers should be tuned
accurately and with care. The simplest
way to tune to any station is first of all
to set the capacity of the differential to
its maximum and fwd the rough tuning
positions ; after that the capacity can
gradually be reduced and the condensers
finely adjusted at the same time.

A.V.C. with a Spare Valve
Every experimenter wants to try auto-

matic volume control, but it is not everyone
who feels prepared to buy special apparatus
until the efficacy of the scheme has been
verified. Provided that a spare valve (of
practically any type) as well as two high-
tension batteries (which need not be in new
condition) and a few odd resistances and
condensers are on hand, an excellent form
of A.V.C. can be tried out by using the con-
nections given in Fig. 2. The drawing shows
that a lead is taken from the " top " end of
the detector H.F. choke to the positive
socket of the 60 -volt G.B. battery, whilst
a 50,000 ohm potentiometer is connected
between two tappings on the same battery,
its slider being joined to the grid of the
A.V.C. valve. Low tension for the A.V.C.
valve is taken from the common source,
but high tension and grid bias are obtained
from the new batteries already mentioned.
It will be seen that the negative lead from
the H.T. battery is taken to the filament of
the A.V.C. valve through a .25 megohm
resistance, and it is across this that the

A:

4.ke Halve

MP!.

4(141"1,24/
VM

- <

6e k
0.3,

Ohms
faa.20

,CC!Arc 000 Ohms_

8-2
Halve

--/-zAera
A.V.C. voltage is

`N.1- set up. Consequently, a
lead is taken from the

6-0,, negative end of this-
(Continued overleaf)
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Fig. 3.-A good method of reducing the H.T. current consumption of. the output valve by
using an additional valve as an "economizer.'
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the anode circuit of the output valve
are allowed to " leak " through the fixed
condenser to the anode of the ` coon-

eConamLrear
Valve,

HT-

2sa °cal?

HT

/mid
Ecanormser

Output Valve
X2lve

"I'll'
25a Oa°
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(Continued from previous page)
to the grid circuit of the V.M. valve,
through a 50,000 ohm decoupling resistance.
In order that the arrangement can be
followed more easily, the new parts and
wiring are shown in full lines, the normal
portion of the receiver being represented
by broken lines.. The method of adjusting
this A.V.C. arrangement is as follows.
First remove both G.B. wander plugs and
tune in a weak station in the usual way ;
next insert the plug marked " G.B.-1 "
and find a position for it at which signal
strength is unaffected ; finally insert the
second G.B. plug into a socket giving about
9 volts less than that occupied by the first
plug. If signal strength then becomes less,
adjust the potentiometer until it is brought
back to the previous level. Should it be
decided to retain the A.V.C. as a standard
fitting a switch should be included in the
lead from the potentiometer to the G.B.
battery to prevent the latter from being
run down whilst the set is out of use.

H.T. Current Economizer
Another interesting use for a spare valve

is represented by the arrangement shown in
Fig. 3. In this case the valve acts as an
H.T. economy device by reducing the
current consumption of the output valve,
which may be either a triode or a pentode.
The valve now acts as a half -wave rectifier
and therefore the grid and anode may be
joined together. The two are then con-
nected to the anode of the output valve
through a 1 or 2 mfd. condenser, a 250,000
ohm potentiometer being joined between
the anode and filament of the valve. If
two L.F. valves are employed in the set
it will be necessary to use a second G.B.
battery, but if there is only one the original
battery may be used, and the
connections to it altered as
shown. The principle upon
which the scheme works is fairly
simple and is that some of the
.lgnal currents appearing in

Lt."
77areformers

omizer " where they are rectified, so setting
up a difference of potential across the ends
of the potentiometer. As the positive side
of the G.B. battery is connected to the
Potentiometer, it thus becomes more rpsi-
tive in respect to the filament. This is the
same as making the grid bias voltage
applied to the output valve less negative.
It will be understood
that the voltage de-
veloped across the
potentiometer varies
in proportion to the
signal voltages being
handled by the output
valve, and thus the
negative bias actually
applied becomes less
as the signal voltages
increase. Because of
this it is possible to
apply a nominal G.B.
voltage much greater
than that required
by the valve when it is
fully loaded, without
running the risk of in-
troducing distortion.
The connections are
self-explanatory, and
it need only be added
that the negatiVe
grid -bias wander plug
should be inserted in socket providing
about twice the voltage previously
employed, after which the potentiometer
should be adjusted to a position at which
there is no distortion on either weak or loud
signals. A certain amount of initial experi-
ment might be called for in order to find
the most suitable voltage, but once that
has been done the " economy " device is

perfectly self -
compensating.
Try it !

Q.P.P. with Old
Transformers 
Quiescent push-

pull amplification
is not used very
widely now, due
to the fact that
Class B is
cheaper and
equally effec-
tive, but
it gives
a much
greater
outputthan
can be
obtain-
ed from

a

syqem of Q.P.P. amplification- in which two
ordinary L.F. 1ransform2rs are used in the input circuit.

January 6th, 1934
an ordinary power or pentode valve. This
system of amplification can be tried fairly
easily and in a form that will prove
reasonably effective by following the connec-
tions shown in Fig. 4. Two ordinary L.F.
transformers are used, the primary windings
of these being connected in parallel pd the
secondaries in series in order to obtain a
high step-up ratio. " Stopper ".resistances
of 50,000 ohms each are included in the
grid leads to the push-pull valves, but these
will not be essential if the valves have
similar characteristics and if the trans-
formers are alike. In any case, however,
it is desirable that the valves should be
of the same types and that both trans-
formers should have the same ratio. The
valves represented are pentodes, although
triodes can be used instead, merely by
omitting the two leads marked " H.T. + 2 "
and " 11.T.+3." For preference, the out-
put -choke should be a special Q.P.P. one,
but it is sometimes possible to obtain
good results by using an ordinary centre -
tapped choke, provided that it has a low
D.C. resistance and a high inductance. As
an alternative, a pair of plain chokes may
be joined in series, the H.T. positive lead
being taken from their junction. Of course

Fig. 5-Automatic grid bias ,:an be provided in the manner shown
above by making use of an old potentiometer.

any form of output choke would be un-
necessary if a loud -speaker of the special
Q.P.P. type were to be used with
the set.

In using the improvised Q.P.P. amplifier
the G.B. voltage to the last two valves
should be increased to about twice the value
normally required by the valves. It is
also desirable that the preceding (detector)
valve 'should be of comparatively low
impedance ; one of the " detector " or
" L.F." type will fill the bill.

(Continued on page 803)
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Fig.6.- A plug-in
coil of from I,C00
to 2,0t0 turns can
often be used in
series with a pre-set condenser as a pick-un scratch filter.
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04,LUCERNE WAVE PLAN
ia CONSEQUENCES

In this Article, Mr. J. Godchaux Abrahams Discusses the New Wavelengths and
Their Effect. Upon Your Particular Receiver.

THE alleged revolutionary upheaval
of the broadcasting world due to
the coming into force of the new

Lucerne Wave Plan on January 15th
appears to have aroused some anxiety
in the, minds of many listeners. From
the letters we have received on the subject
it would seem that many readers are
labouring under the impression that the
game of " general post," played by the
European transmitters on that date, is
likely to cause considerable inconvenience,
inasmuch as such a change in channels will
necessitate a complete re -dialling and will
render the present condenser scales obsolete.

Let it here be said that however drastic
the re -allocation of wavelengths appears
at first sight, the practical result of the
allotment of new channels to the individual
stations will not affect listeners to any
appreciable degree. As will be explained
later, the actual adoption of the new wave
plan will only restrict the number of
broadcasts available to the energetic
knob-twiddler; it means that such adver-
tised features as " logs of eighty and one
hundred stations " may become a thing of
the past. The number of transmissions
receivable may be curtailed, it is true, but
on the other hand the placing of the trans-
mitters in the wave -band having been
carried out in a more judicious manner,
the relatively fewer programmes tuned in
will be less marred by interference and thus
a greater proportion of worth -while broad-
casts should be available to the ordinary
listener.

How the Stations are Divided tip
To understand the reason for which a

lesser number of stations will be capture -
able, it is necessary that some explanation
should be given of the new Lucerne Plan.
It must be borne in mind that at present
wavelengths have had to be found for over
two hundred and thirty different European
stations, and this number is still likely to
grow. Do not forget that in addition to
providing a " place in the sun " for the
broadcasting studios, clear channels must
exist for wireless transmitters connected
with such vital services as shipping, com-
merce, meteorology (weather forecasts,
storm warnings, etc.), fog beacons, and for
the police, military and naval authorities
of the various States. For this reason the
band which can be allocated for the use of
wireless education and entertainment is
strictly limited, and its boundaries are
well defined. To place, therefore, over
two hundred and thirty stations, it has
been necessary to create one hundred and
thirty separate channels 'comprised in
three different bands, namely, (a) 1,000-
2,000 metres (300-150 kilocycles), (b)
600-1,000 metres (500-300 kilocycles), and

(c) 200-600 metres (1,500-500 kilocycles).
Of these (a) and (c) may be said to be
mainly reserved to broadcasting stations,
but (b) is merely " lent " for the purpose
on the understanding that the use of it
may be withdrawn if it is found that any
interference is caused to other services.

The reason for which exclusive channels
for all stations has not been found possible
is attributable to the fact that if mutual
interference between two neighbouring
stations is to be avoided, a definite separa-
tion of at least nine kilocycles must exist
between their respective transmissions.
It is, consequently, this necessary separa-
tion which has restricted the number of
available wavelengths throughout the three
wave -bands and which, for the same reason,
has compelled the authorities to create
four different classes of channels. These
are (1) exclusive, (2) shared, (3) national
common and (4) international common.
-Let me make this clear. In the first case
we have, without doubt, a channel coveted
by all, namely, an exclusive one to the
station to which it has been allocated ;
in the second we find a wavelength which
must be shared with some other trans-
mitter. In this instance the geographical
position plays an important part ; where
such a split channel has been allocated the
choice has fallen on two stations at the
greatest distance possible from each other.
The disadvantage of this arrangement as
against the exclusive wavelength will be
seen later. The national and international
common waves are self explanatory ; the
former are channels reserved to one
country for a number of stations, and on
which a programme may be simultaneously
broadcast-it will be mainly used for relays
-the latter represents a channel allotted
to a number of different countries and, as
may be realised, can only be used for low
power stations in view of the fact that they
may be operating at the same time, and
will be broadcasting individual entertain-
ments.

How the Listener is Affected
Now, before going into the question of

power, let us see in what way this new
plan can affect the listener. If we consider
the exclusive channels nothing much has
happened as, whether we tune in Rome on
420.8 metres as against its present position
on 441 metres, we are not affected in any
way. We may change the exclusive
channels all round with the sole result that
in the case where dial readings are in degrees
we shall have to make a fresh list of the
stations. Where the dials of manufac-
turers' receivers have been made out in
station sequence, most of them have taken
steps to provide their clients with new
readings to conform with the wave plan.

If your neighbour, Mr. Brown, moves
from No. 78 in your street to No. 20 in the

next, there is nothing to prevent your
telephoning to him ; all that has happened
is that his calling number has changed
and you will require a new telephone list
by' your instrument.

But what about shared waves ? Well,
here we are not so well off because, to use
the same illustration, Mr. Brown and Mr.
Smith may be living in the same house and
now possess the same telephone number.
In reality, in the case of shared channels,
although a clean transmission may be
secured locally, it is unlikely that a listener
at a distance will be able to receive the
transmission without interference.

If you happen to be living at a point
situated half -way between the two stations
and your receiver is capable of capturing
signals from both, it is evident that the
jumble of sounds originating from different
programmes will be an unpleasant one.
Such a contingency, however, so far as is
possible, is warded off, as already stated, by
allocating the channel to two transmitters
at a great distance from each other. As an
example let me cite Limoges (France) and
Dniepropetrovsk (U.S.S.R.), both ordered
to work on 328.6 metres. As there is little
chance of your hearing the latter in the
British Isles, there is a good possibility
that the French concerts through the former
will still be picked up fairly free froth inter-
ference. Most of the trouble which might
have arisen through the sharing of channels
has also been obviated by limiting, in either
or both cases, the power of the trans-
missions.

Allocating the Power
The new wave plan, however, had many

snags to contend with, one of the most
troublesome lying in the power to be used
by transmitters already under construction.
The limitation of energy permissible in
the different wave -bands in respect of the
various classes of waves could not be
enforced without exceptions, a matter
which increased the difficulty of compiling
the plan. Roughly speaking, the power
allowed to the stations is as follows : For
those working on wavelengths between
1,000 and 1,980 metres, up to 150 kilowatts,
with a special dispensation granted to
Moscow, already in operation, to use
500 kilowatts ; transmitters located on
channels between 272.7 and 545 metres,
100 kilowatts (Budapest, Vienna, Prague,
Leipzig, Paris PTT, Toulouse PTT and
Rennes-Thouries were exempt from this
restriction); 60 kilowatts maximum if
working between 240 and 272.7 metres and
30 kilowatts for waves between 200 and
240 metres. For the common waves
allotted to stations in one specified country,
not more than 5 and 2 kilowatts, and for
international waves in the last class 200
watts is not to be exceeded.

(Continued on page 784)
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An Ammeter has Many Applications in Wireless, and This Article Describes How a Simple and Efficient Instrument can be
Made at Home.

THE construction of a meter for
measuring current is not a task
that is generally undertaken by

the amateur, principally. because it is
considered to be outside his scope. This
might be true so far as instruments of the
moving -coil or moving -iron type are con-
cerned, but a hot-wire instrument can
easily be made by anyone who is accus-
tomed to using simple tools, especially
if he has some knowledge of electricity.
A hot-wire ammeter of the kind to be
described is illustrated in Fig. 1, and it
can be seen from this that, there are very
few parts required, whilst none of these are
of an intricate or complicated nature.

How It Works
Before dealing with the actual construc-

tional work it will be better to describe
briefly the principle upon which the type
of meter under discussion operates, so
that later remarks will more easily be under-
stood. As the name implies, a hot-wire
ammeter reads the intensity of a current
due to the heating of a length of wire.
The wire used has a (comparatively) high
resistance, being made of german silver,
nichrome or some similar alloy, and thus
as current is passed through it the wire
becomes hot, just in the same way as does
the element of an electric fire or the fila-
ment of an electric lamp. It is well known
that when a metal is heated it expands,
and it is this property which is made use
of in the hot-wiro type of meter. The
length of resistance wire in the meter is
so arranged that when it expands it is
caused to sag, due to the tension exerted
upon it by a thread attached to a spring.
In passing from the wire to the tension
spring the thread passes over a small
pulley or roller to which is attached a
pointer. Thus, as the resistance wire
expands (and sags), the thread moves,
rotates the pulley, and so drives the
pointer over a scale, which may be
calibrated in amps or volts an required'.

Parts Required
Rather than give a specific design

entailing the use of exact parts, which
might in some case make it necessary
to employ a lathe iii their construction,
more general information will be given so
that it may be applied in utilizing small
parts, as well as odds and ends, that might
be on hand. The principal parts are
shown in Fig. 2, and in that illustration
it is assumed that the reader will have
facilities for turning up in a lathe the
wooden case. Failing such facilities, it
will be found quite possible to employ a
rigid cardboard or paxolin tube moun-
ted on a wooden baseboard. Yet an-
other alternative is to use a short
length of metal cylinder attached to a
baseboard, but in that case insulating Fig. 4.-This sketch shows

.Paststa»ce
/VIM.

Springy Bra..Strip
Connecting Strip

Fig. l.-Sketch of the finished hot-wire meter
described: dimensions are only approximate.
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Fig. 2.-The above sketches give all con-
structional details for the more important

parts of the meter described.

Wooden
Case

Paper Scale

terminals and screws. The casework is
dimensioned, although the figures given
are really arbitrary ones, which may .be

modified in accordance with the actual
component parts which are made use of.
Assuming the use of a wooden case, the
first thing to make is the " bridge " that
serves as a mounting for a stet
spindle, on which are mounted. the,
pulley and pointer. Ali dimen- -

Beczere sions are given, and the most con-
Afez_az PI2 venient metal is mild steel hoop,
Tapped 28,4 but those who prefer to make a
zemAdi. ter rather better -looking job will prefer

to use a stout gauge of brass sheet.
First make the piece marked " A ",
by cutting off the. metal to length
and bending it in a vice. Next drill
the necessary holes ; three of these are
about tin. diameter, the third being
drilled 5/32in. and tapped out with a

3/16in. Whitworth tap. After that the
piece marked " B " can be cut to length
and suitably drilled, using a din. hit. It'
is essential that the holes in " A "
should register exactly with those of
" B," and this can be ensured by uSing
the former part as a template. The
final task in connection with the spindle -
mounting " bridge " consists of making a .
small indentation with a centre punch -in
the centre of the piece marked " B " and
also in the centre of the 3116in. grub screw
marked " C." Here again accuracy is an
important feature, so great care should be'
taken that the two punch marks are directly
opposite to each other. This can be ensured
by first making a pointed screw to fit in
place of " C," mounting " A" and " B "
on a flat piece of wood and tightening down
the screw until its point makes a mark on
" B " ; this mark will then indicate exactly
where the point of the centre punch should
be placed. Another way is to use the
ordinary screw, turn this down until it
end touches plate " B," and then care-
fully scribe round it, afterwards finding
the centre of the small circle.
The Spindle and Pointer

The small spindle can next be made
from a short length of steel wire. Both
ends are pointed,' and the points can be
formed most satisfactorily in a lathe, but
failing that, they can be made with a file,
or on a small grindstone or emery wheel.
The points should be really hard, and,

therefore, if the wire has been filed or
ground, it will be best to harden them
by heating the wire to redness, allowir
it to cool to the point at which it is just
changing from yellow to blue and then
plunging it in water. A small pulley
must next be made to fit tightly on to
the spindle, and this can be done most
easily in a lathe. On the other hand,
a suitable pulley might he found in the

how the paper scale is junk box, whilst failing that, it can be
washers must be provided for all the calibrated in fractions of an ampere. (Continued on page 784)
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TABLE -TOP
CINEMATOGRAPHY

How interesting Movies can be Taken with Models.

This model looks like " the real thing " in a home cine film.

Studio pictures, whether " stills " or " movies," go on
through winter, undeterred by the short days and poor
natural light. But you do not need to be a professional
to take good indoor shots. It is quite sufficient to use the
ordinary lights of the room, together with an inexpensive
lamp in a good reflector. One of the simplest forms of
indoor photography is the " table -top " picture. Model
railway engines and accessories in these days are built with
careful regard to detail, therefore a good imitation of the
real thing can quite easily be made up and an interesting
movie table -top film can then be taken. Amateur photo-
graphers are given still more scope for ingenuity in movie
table -top pictures which have an increasingly popular

future.

Other Features.
A HOME-MADE TALKIE APPARATUS

FOR TWELVE SHILLINGS
AND EIGHTPENCE

How a reader solved the cost problem.

SECRETS OF TITLING
By the Editor.

THE JANUARY

Ott M 0itr
HOMETAIrVe.r.

NOW ON SALE EVERYWHERE

Obtainable at all Newsagents, Bookstalls and Dealers. or post 11.4 (Subscription
rates: Inland and Abroad, 716 per annum. Canada, 7/- per annum, from Geo. Newnes,

Ltd., 8-1I, Southampton Street, Strand, London, W.C.2.

Geo. Newnes, Ltd.

POLAR FOR SOUND DESIGN

This

POLAR
STAR MINOR 3 GANG
CONDENSER
WITH HORIZONTAL DRIVE

SPECIFIED for the

NUCLEON
CLASS B FOUR
As illustrated above, with frame made of cadmium
plated steel. Trimmers operated from top.
Sections matched within per cent. or 1 mmfd.
(whichever is the greater).
Supplied with moulded
escutcheon. Calibrated in
wavelengths and 0-100°.

3 x .0005
Condenser only -18/9

COMPLETE
AS SHOWN

2416
. . Also Specified

SEND FOR THE

NEW POLAR
CATALOGUE

POLAR "PRESET"
A reliable and efficient
condenser, built in brown
moulded case, fitted with
nickel plated terminals.

.0003 - - 1!6
WINGROVE & ROGERS, LTD.
188/139, STRAND, LONDON, W.C.2.
Works: OLD SWAN, LIVERPOOL.

'Phone: Temple Bar 2244.

(2 133 5
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Coh.hra.t0ct Ampmeter

Amprneter To Be
CaZze5raeecr

7 /0 Ohms
Rheas/al-

The Zero Adjustment
The final step in regard to the construc-

tional work is to fit the terminals (either
4 B.A. or 2 B.A. can be used) to the case,
mount the length of resistance wire, and
fit the " zero adjuster." The latter name
might not be quite understood, so it should
be explained that after prolonged use the
resistance wire will become permanently
elongated, and therefore some provision /12pe '-
must be made for tightening it and setting f?"

the needle to read zero when no current is
being passed through the meter. The
method of complying with these require-
ments is straightforward enough, since it
is only necessary to attach one end of the
resistance wire to a strip of springy brass,
which is held under the head of one terminal
and arranged so that it can be moved by
means of an adjusting screw. The latter
is merely a 2 B.A. brass bolt passed through
a strip of brass or steel tapped out and
screwed to the inside of the case. If the
latter were made of metal, the tapped
plate would, of course, be sweated on
instead of being held by screws.

5.-This dia-
shows the

tions necessary

Fig.
gram
connec

when calibrating the hot-wire ammeter.

2.)

strip of thin
e spindle, ap-

ed

from page 78

built up by winding a narrow
paper round and round the
plying thin glue while winding.

ed for next.The tension spring is call
A suitable shape is indicated in Fig 2,
although the exact form is by no means
important provided that it maintains a

the thread. A(rather weak) steady tension on
short length of 24 -gauge spring -steel wire
is most suitable, and if this is not on hand
it can be obtained from practically any
ironmonger. At first it will be quite hard

ssible to bendand springy, so that it is impo
it to shape without first annealing it by
holding it in a gas flame until it becomes
red hot. Allow the wire to cool slowly, and
then bend to shape with a pair of small

must then beround -nose pliers. The wire
tempered again by heating it and plunging
in water when it cools to the temperature
indicated by a blue coloration. The spring
is attached to the piece we have called
"A " by means of a short 4 B.A. bolt and nut.

the spindleWhen that has been done
can he fitted with a pointer made from a
length of 22 -gauge wire. Copper wire of this

hould first begauge can be used, and it s
straightened and then looped round the

pot of solder.spindle and secured with a s
Later it can be cut to file correct length,
after which the end should be flattened out

adings to beto enable more accurate re
taken.

Assembling the Parts
In assembling the meter

the terminals and zero
adjuster should first be
fitted. After that, a screw
should be attached to the
inside of the case diametri-
cally opposite to the adjus-
ting screw. One end of a
length of resistance wire
should then be soldered

to the screw, a small glass bead slipped
over the end, and the wire then
pulled fairly tight and soldered to the flat
spring of the zero adjuster. Now mount
the pieces " A " and " B," attach the end
of a length of thin thread or silk to the
tension spring, wind this once round the
pulley, and fit the spindle in place so that
it can rotate easily in the centre -punch
indentations. Finally, the thread should
be pulled tight and tied to the bead. Now
set the pointer to a zero (left-hand) position,
when the meter will be ready for calibra-
tion. Before this can be carried out a
scale, consisting of a strip of paper glued
on to a thin strip of wood, must be made as
shown in Fig. 3. This should be fitted
inside the case by means of two screws
which can easily be removed again later on.

Calibration
For calibration purposes the meter should

be connected up in series with an am-
meter (any type) of known accuracy, a
filament rheostat of between 10 and 20
ohms, and an accumulator (see Fig. 4).
By turning the knob of the rheostat into
various positions a number of current
readings can be taken, and the positions
of the pointer corresponding to, say, .25,
.5, 1, 1.5, and 2 amps. can be marked off
in pencil on the blank scale. After that
the scale can be removed and neatly
divided up into suitable parts as shown
at Fig. 4. It will be found that the
divisions are not proportional to the current
passing, but that they are more " crowded "
toward the bottom of the scale ; this is
due to the fact that the sag of the wire is
not proportional to the expansion, nor is
the expansion proportional to the current.

So far no mention has been made of the
gauge of resistance wire needed. As a
matter of fact, this depends upon the
maximum current reading required, the
particular kind of wire employed, and the
size of the meter (more correctly, the length
of the wire). When using Eureka wire
and making the case to the approximate
dimensions shown, the wire should be,
about 32 s.w.g., when a maximum reading
of 1 amp is required, or 26 s.w.g. when the
instrument is to read up to 2 amps. If a
still lower maximum reading is called for,
such as when measuring the aerial input
current from a transmitter, 36 or 38 s.w.g.
wire will prove more suitable. It might

Fig. 3.-Showing how the paper scale is
drawn and mounted on a strip of wood.
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be mentioned that it is always best to make
the meter so that the full-scale deflection
is only slightly greater than the value of
current to be measured most frequently.
By following this rule the most accurate
results will be obtained, since it is obvious
that more correct readings are to be
obtained on the " open " part of the scale.

The instrument described can be used
as a voltmeter for reading up to 10 volts
or so, if the resistance wire is of about
32 gauge. In that case it can be calibrated
with fair accuracy by connecting it in
parallel with a high -resistance voltmeter
which is known to give true readings.

THE LUCERNE WAVE PLAN
(Continued from page 781)

In addition, stipulations were made as
regards direction of aerials and also in some
instances transmitters must reduce their
power after sunset. As you will see, many
points have been considered and much
has been done with a view to making the
plan the best possible in the circumstances;
it would be a great pity if in practice its
results fell far short of its theoretical
possibilities.

The British listener who is content to
limit his wireless entertainments to those
provided by the B.B.C. stations has no
cause for complaint ; the B.B.C. authorities
have successfully fought out his case and,
as will be seen by the channels secured, the
majority of wavelengths are exceedingly
favourable. There is, in general, very
little change from those used to date.

When, however, the 150 -kilowatt station
at Droitwich is ready to take over its duties
as a National transmitter in lieu of Daven-
try, some further alterations will be made.
The power of the London, North, West
and Scottish Regionals will be raised to
70 kilowatts and the London, North and
West National on the medium -waves will
close down. This will permit a slight change
over in channels which will prove to our
advantage.

Re -shuffling May Be Necessary
- It is to be remembered that of the
thirty-six European States interested in
the Lucerne discussions, delegates of only
twenty-seven countries agreed to the
decisions on the day the Convention was
signed. As Finland, Luxembourg, Sweden,
Poland, Lithuania, Hungary, Holland and
Greece refused to recognise the wave plan-
at least in some of its findings-a certain
amount of re -shuffling may still take place.

As far as can be foreseen the failure of
the dissenting States will not affect the
medium broadcasting band, but there is
every likelihood that much alteration
must be made in the allotment of channels
between 1,000 and 2,000 metres before
these countries will declare themselves
satisfied. In these circumstances, it would
appear that stations working on the
" high " waves may not change over on
January 15, but until further notice
will continue in their present positions.

It is evident that the Lucerne Plan was
only compiled as a modus vivendi, and that
if it is to satisfy all interested parties, some
concessions may be needed. As it is, it
is supposed to stand good for two years,
but revisions are not !erred, and it forms
an excellent basis for negotiations. It will
be given a thorough trial when stations
take up their allotted channels in January,
and as may be seen from the list
published, it should go far to alleviate the
present congested state of the ether.
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ALARGE number of readers have
asked for a receiver which embodies
the two most recent improvements

in battery -receiver design, and also has
a wavelength calibrated dial. The great
difficulty with this type of tuning device
is that it is not always possible to obtain
an accurate indication of the exact wave-
length to which the receiver is tuned
owing to the use of coils and condensers

f different makes, or which are not adapted

PRACTICAL WIRELESS
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NUCLEI
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N4
A Simply -Constructed and Highly -Efficient Four -Valve Receiver
Employs Iron -Core Tuning Coils and a Class B Output

scales having an accurate-
ly calibrated wavelength
scale, and these are
designed for coils having a
certain inductance

value which must agree
on both wave -bands.
Thus, in this particular
case we find that the
scale is suitable for coils
which on the medium
wave -band have an induc-
tance of 15701 and on the
long wave -band an
inductance of 2000pH.
The Nucleon coils manu- Fig

Which
Stage

1- Ne a t panel layout of the Nucleon Class B Four.

Reaction
C0/70/i.

fr2'

e

frYczvechange
Switch.

0
/44

tto7Control t
Pot 'meter

711

Fig. 2.-Front of panel layout.
to one another. The condensers which are
supplied by Messrs. Wingrove and Rogers
are designed to be fitted with full -vision

Fig. 3.-Rear view of the Nucleon Class B Four.

factured by Messrs. Wright and
Weaire are found to have these
precise figures, and thus it should

be possible to com-
bine the two com-
ponents to provide
an accurately tuned
receiver. Our experi-
ments have confirmed
this point, and we are
thus able to introduce
to the reader an
easily constructed
receiver which does

not employ an
expensive com-

bined tuning
pack, but which
does, at the
same time,
enable him to
obtain one of
the great
advantages
of the com-mercial
receiver, -

namely, a calibrated receiver. Station
searching is greatly facilitated when this
type of receiver is employed, as all that is
necessary is to look up the wavelength of the
desired station and to set the pointer to that
portion of the dial. If the station is within
range it will be heard, and there will be no
loss of time due to searching for a station
which is probably out of range of the receiver.

The Circuit
Having described the principal feature

of this circuit, and the reason for its
adoption, we may examine the remainder
of the receiver, and see in what manner
it differs from other sets which we have
described in the past. Firstly, it will be
seen from the theoretical circuit, Fig. 5,
that the tuning of the aerial circuit is
carried out by means of one coil, and this
is coupled to a second coil in the gill
circuit of the variable -mu H.F. valve,

(Continued overleaf)

Fig. 4.-Top vi -w of the Nucleon Class B Four.
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Fig. 5.-Theoretical5.-Theoretical circuit of the Nucleon
(Continued from previous page)

the complete arrangement forming a
highly -efficient band-pass tuner, giving a
high degree of selectivity with good signal
strength. The combination of this type
of tuner with a variable -mu valve thus
gives one of the most efficient types of
H.F. amplifier which can be built for bat-
tery operation at the present day. The
H.F. valve is coupled to the detector valve
by means of a similar coil, which is provided
with a winding for reaction purposes. This
may be used to augment signal strength
and also to assist in selectivity where this
is found necessary. The three tuned
circuits are tuned by the separate sections
of a ganged condenser as already men-
tioned, and trimmers are provided on this
condenser in order to balance out stray
capacities when the receiver is first put

LIST OF COMPONENTS FOR
THE NUCLEON CLASS B FOUR
One set Wearite Iron -Core Coils (Types

BP. 1, BP. 2 and T.G.). (Wright and
Weaire.)

One Polar Star Minor Three Gang Condenser
with Horizontal Drive. (Wingrove and
Rogers.)

One Polar Pre -Set Condenser (.0003 mfd.)
(Wingrove and Rogers.)

One 50,000 ohm Megite Potentiometer.
(Graham Farish.)

One .00015 Differential Reaction condenser.
(Graham Farish.)

Three 4 -pin valveholders and one 7 -pin.
(Graham Farish.)

One.03 mfd. Non-inductivecondenser
Three .1 mfd. Type 81 ditto
One .0002 mfd. Type 34 ditto
One .00015 mfd. Type 34 ditto T.C.C.
One 1 mfd. Type 50 ditto
Two .01 mfd. Type 34 ditto
One 2 mfd. Type 50 ditto
One 250,000 ohm 1 watt resistance
Three 100,000 ohm. ditto
One 30,000 ohm. ditto Dubilier
One 10,000 ohm. ditto
One 1 megohm ditto
One 3 -point On/03- Switch Type S.39.

(Bulgin.)
One Type H.F.P.A. Screened H.F. Choke.

(Wearite.)
One Midget Screened H.F. Choke. (Bulgin.)
One A.F.3 L.F. Transformer. (Ferranti.)
One Hypernik Class B Driver Transformer.

(Lissen.)
One Metaplex Baseboard (14in. by 11 in.).

(Peto-Scott.)
One Panel (14in. by 7in.). (Peto-Scott.)
One Terminal Strip (14in. by V,in.). (Peto-

Scott.)
One 7 -way Battery Cord. (Belling and Lee.)
Five Type B Terminals (Aerial, Aerial, Earth,

L.S.- and L.S.±). (Belling and Lee.)
Two Coils Connecting Wire, Length of

Screening Braid, Screws, etc. (Peto-Scott.)
One 220 VSG valve
One 210 DET valve
One P.215 valve ..
One 240B valve ..
One 120 -volt Lion Battery)
One 16 -volt Lion Grid

Bias /VincesBattery
One 2 -volt 40 amp. Accumulator. (Lissen.)
One Rola P.M.F4 Loud -speaker. (Rola.)

PRACTICAL WIRELESS
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intointo commission. The detector valve is
transformer -coupled to a valve of the small
L.F. type, and this in turn is transformer -
coupled to an output valve of the Class B
type. A tone modifier is fitted in the output
circuit, and this supplies a moving -coil
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loud -speaker. It will be seen, therefore,
that the circuit is perfectly straightforward
and possesses no frills ' or other stunts
which might render it freakish in operation.
It may thus be built up in the certain
knowledge that it will function straight
away, and no time will have to be spent in
carrying out intricate circuit balancing.

The Layout
From the photographs it will be seen

that in this instance we have departed
from the usual chassis construction. Quite
a number of readers have asked for a
receiver of this design, as they apparently
object to the wiring of a receiver on two
sides of a baseboard. They find that they
get confused when passing wires from one
side to another, and, although we do not
think that the majority of readers ex-
perience this difficulty, we have arranged
this receiver on the older method of con-
struction in order to cater for everyone.
It will be seen that this unfortunately
results in a rather crowded layout, many

(Continued on page 804)
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NUCLEON CLASS B FOUR
is built around

NUCLEON
IRON CORE COILS
The very heart of this most modern receiver
is its coils-Wearite Nucleon Coils. Their
amazing characteristics, giving such a high
degree of selectivity-permitting the valves
to make the most of the initial signals,
has prompted the very design of this set.
Your coils must be WEARITE NUCLEON.

I The SPECIFIED
I Wearite Components . . .

One Set Nucleon Iron -Core Coils
consisting of

BP1 12/6 BP212/6
NTC 12/6

.
One Wearite H.F.
Screened Choke

with Pigtail

H.F.P.A. 4/ -

COUPON To0, MHi essrs. WRIGHT
otte

WEAIRE Ltd.,74gh R oad, Tnham, London, N.17.
Please send me .a copy of your new booklet, No. GN2, giving full details
of your !components, together with technical data, and also Full-size
Blue Print with constructional details for building the " WEARITE-
TEAMSTER." I enclose 3d. in stamps to coder cost and postage.

NAME .

ADDRESS

Please writein block letters
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Patents
pending

31367132,
31377/32,
15746/33,
1574733.
Pending Regis-
tration Trade
Mark 542011.

NEWNES'

PRACTICAL AND HELPFUL WIRELESS BOOKS
Will prove of the utmost value to everybody who wants to understand wireless from A to Z.

Latest Titles

THE WIRELESS
CONSTRUCTOR'S
ENCYCLOPAEDIA

By F, D. CAMM (Editor of "Practical Wireless"), 2nd Edition.
Written in plain language by one of the most accomplished designers and

writers on wireless construction. The whole subject is fully covered, and
the volume is remarkable for the number of practical illustrations it contains,
there are hundreds of circuits, wiring diagrams and layouts. Wireless terms
and definitions are clearly explained. No matter in which branch of radio
you are interested, you will find everything adequately dealt with here.

5'-; By Post 5'6
THE ELEMENTS OF WIRELESS 3 6
By RALPH STRANGER. By post 310

The Author starts with elementary principles, covers the whole field of
wireless reception, both from the theoretic41 and practical points of view,
and finishes with a complete survey of a four -valve wireless receiver, explaining
its working from the aerial terminal to the loud -speaker.
FIFTY TESTED WIRELESS CIRCUITS 2/6
By F. J. CAMM (Editor " Practical Wireless") By post, 2,10

This handbook contains even- modern circuit, complete with instructions
for assembling, component values, and notes on operation.

DICTIONARY OF WIRELESS TERMS 216
By RALPH STRANGER. By post, 2/10

The author, who is master of lucidity, has produced in his " Wireless
Dictionary " a valuable and fully -explained synopsis of technical terms that
everybody can understand. An indispensable boon to every wireless enthusiast
whd reads technical books and Journals.

Other Titles
THE OUTLINE OF WIRELESS 8 6
By RALPH STRANGER. (Omnibus size) By post, 9/-

A comprehensive work on wireless that everybody can understand. Specially
written for the " man in the street," and covers the whole subject of wireless
reception from A to Z. Fourth Edition. 816 pages.

THE MATHEMATICS OF WIRELESS 5 -
By RALPH STRANGER. By post, 5-4

This book is essential for the wireless amateur who desires to gain a fuller
knowledge of his subject. Written by one who has the gift of explaining
abstruse subjects in a simple fashion. fully illustrated.

WIRELESS, THE MODERN MAGIC CARPET 3/6
By RALPH STRANGER. jnfth Edition) By post, 3/10

Wireless simply explained at the beginning and seriously treated at the end.

FINDING FOREIGN STATIONS 3 6
By R. W. HALLOWS. (Long Distance Wireless Secrets) rBy post, 3/10

A book which will be eagerly welcomed by all wireless enthusiasts. It will
solve your difficulties and enable you to, obtain the best possible results of
which your set is capable.

WIRELESS STEP BY STEP 2/6
By " DICTROX." (Tenth Edition)] Br post, 2,10

A bock which shows the wireless enthusiast how to obtain the maximum
enjoyment from his wireless set.

RADIO PLAYS 2/6
By L. DU GARDE PEACH By post, 2/10

Millions of wireless listeners who have been thrilled by such plays as " The
Path of Glory," and " The Mary Celeste " can now read them in book form,
Mr. du Garde Peach has written some of the most successful plays ever broadcast.

Obtainable at all Booksellers, or by post from GEORGE NEWNES. LTD., 8-11, Southampton Street, Strand. London. W.C.2

Geo. Faroe.,,, Ltd
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COLVERN SPECIALISE IN COILS
Jig e under licence from th nice, Hans' lioat.
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F you could see the

consummate care with

which Colvern Coils are
made, if you knew the
amount of scientific re-

search that has gone-and is going-into the making of them, you would
realise why Colvern are the most accurate coils ever made ... why practically
every expert chooses them. Every coil is thoroughly tested and guaranteed.

Write to -day for Radio List No. 12, telling you all about Ferrocart.

COLVERN Ferrocart'
COLVERN LTD., ROMFORD, ESSEX. London Wholesale Dept.: 150, King's Cross Road, W.C.1.

thing for making
a properly
matched " Class
B" Adaptor, i.e.,
"Class B" Valve,
7.pinValveholder,
Input and Out-
put Transformers,
with full in-

structions.

28'6
POST FREE

THE 362 " CLASS B "I
UNIT & SPEAKER

A. particularly neat and compact
combination of an ACCURATELY
MATCHED " Class B " Unit and a
high-class Permanent Magnet Moving
Coil Speaker. Supplied COMPLETE WITH :362
"CLASS B " VALVE. Only 4 wires to connect and
your Battery Set is converted to " Class B " ampli-
fication, giving enormously increased volume and rich
tone at NEGLIGIBLE USE OP H.T. CURRENT.
The equal of many Speaker -Units costing twice as
much. Sent post free direct from the makers if
unobtainable locally. Satisfaction Guaranteed.

Complete with
" Class B" valve.

50'
POST FREE

Cash with order. Cheques and P.O.'s must be crossed and made payable to:-
IfliE 362 RADIO VALVE Co., Ltd. (Dept. W.), Stoneham Road, London, E.5.

Read this

QUALITY
Produces

EFFICIENCY
TESTED BEFORE DESPATCH

The original BECOL ebonite low loss formers are thoroughly
reliable. They arc 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 third edition 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.

NEWNES' FILMCRAFT SERIES
TWO IMPORTANT NEW BOOKS
These textbooks will prove of the greatest service not only to
all home -movie makers but to every student of the cine art.
It is not necessary to be a practical cinematographer to read
and enjoy them-they are brilliantly written and should find
a place on the bookshelf of every man and woman who desires
to keep up to date in matters pertaining to this great modern art.

FILMCRAFT
By ADRIAN BRUNEL

An outline of the technique of film production intended primarily
as a guide for amateur film enthusiasts. Every step from the
choice of a subject to the final cutting and editing of the film is
clearly explained, while the value of the book is enhanced by a
series of appendices written by other well-known experts.

The " Daily Mail" says: " I am happy to be able. to recommend A
. Filmy ra ft' This is an admirable text -book, writ ten with sound i
common sense and a grand sense of humour."

..

FILM TECHNIQUE
By PUDOVKIN

Pudovkin ranks with the greatest Directors of the Cinema and
the influence of his pioneer work is found in every modern film.
This new edition of his classic work on Film technique is of immense
value not only to amateur and professional cinematographers but
also to students of the cinema as an art. - -:
. The "Evening Standard" says: , . . " his theories are stimulating to

anyone who takes an interest in the artistic future of the talkies...

316 each ; by post 3/10 each

GEORGE NEWNES, LIMITED I
8-11 Southampton Street, Strand, London, W.C.2.

Yewees, Ltd.
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Using Bell System for Speaker Connections
IN these days of " a Speaker in Every

Room " the following is an easy way
of leading the set's output through the
house for those who possess the usual
house bell system. The latter is usually
fairly well insulated, has a low resistance,
and is not earthed. Transformer or
choke output is necessary in the set, the
usual speaker connection being shown

at " A." The
positive lead is
taken to any
convenient
point on the bell
system. ' If con-
nected at a
" push " it is
worth trying the

Wiring diagrams showing how
a bell system may be used for

speaker extensions.

effect of connecting to alter-
native sides of the contacts.
Hone lead from the speaker
is now connected
other point in the system,
and the other lead connec-
ted to earth (usually a'
convenient gas pipe) repro-
duction will be obtained
with very little loss of signal strength.
Alternative connections should also be
tried when tapping off at a " push." This
latter point is more important when using
a bell system run from a mains transformer,
as in some cases' slight mains hum " is
picked up on one side of the wiring. For
convenience two pin plugs can be arranged
Alongside the bell pushes, one wire connected
to wiring, the other being earthed. A
fine wire led down the wall and covered by
a narrow strip of paper to match has been
used in my case, and is almost invisible.
Connection may also be taken from the

PRACTICAL WIRELESS

THAT DODGE OF YOURS!
/ Every Reader of " PRACTICAL WIRE.
j LESS " must have originated some little 1
I dodge which would interest other readers. j

Why not pass it on to us ? We pay Xl-10-0
/ for the best wrinkle submitted, and for every j
j other item published on this page we will pay

half -a -guinea. Turn that idea of yours to j
j account by sending it in to us addressed I

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

j envelopes "Radio Wrinkles." Do NOT /
enclose Queries with your Wrinkle. ii

fo. heMileM11.0.11.111.

door bells for outside use if required. A
useful point is found in the fact that/when
the bell rings a loud buzz is heard on the
speaker.-S. R. Rirsitsnoox (Glasgow).

NT

14/1th Choke

T

Output
Push

rir
1 rk

1

I Lead FrOM
Set

4

'1111C'il."r--

1 .....---,---';1;
ill -Pi 11111111111'.-.'

,.. ail, 1 "
.:,. - ..... - ......... .. - .. 749 a/ ..

t.- ..z.!;.,.. Cupboa , ,..0,- . ,
-4p,

.0 4
%Akxk%

Safe H.T. Connections
THOSE amateurs who use accumulators

for H.T. (and some battery users)
usually keep them in a cupboard, bringing
the wires through a bole in the top, and
taking theni either direct to the set, or. to
a terminal board. Both methods have
objections, the former owing to the fact
that the leads may short when disconnected,
and the latter that in the event of any
metallic object falling on the terminals,
either the front or the back, the results will
again not be advantageous to the battery.

The terminal board illustrated will be
found to be absolutely fool -proof in
spite of its simplicity. The terminals
should be of the completely insulated
type, and they are mounted on a strip
of ebonite or wood, the edges of which
are chamfered at 45 degs. This fits into
the corner formed between the top of the
cupboard and the wall, and is held in
place by two screws driven diagonally
into the corner. The leads are taken
through a hole drilled as near as possible
to the corner, thus the connections at
t ie back of the terminals are totally
enclosed, and the lettering on the termi-
nal tops is easily read. For quick con-
nections insulated plugs and sockets

could be used, but whichever method
is adopted the result is a neat and
fool -proof terminal board.-E. L.
PARKEt (London, S.E.15).

A Cheap Anti-Breakthyough Choke
AN excellent anti -breakthrough

choke, which will effectively
prevent medium -wave interference

, I

`rsi
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PAGE
when listening on long waves, can be made
from an H.F. transformer of the old-
fashioned plug-in type. The transformer
must be one intended for medium -wave
reception and only one of its windings
(either_
the pri-
mary or
second-
ary) is
actin
made. use
of. The
method of
connec-
ting t he
" choke."
is shown in an
accompanying
sketch, from
which it can be
seen that it is
inserted be-
tween the
aerial terminal
and the corre-
sponding terminal on the first tuning
coil. In order to put the " choke " out of
circuit when reception is being carried out
on the lower waveband, an ordinary two -

point oil -off switch is connected in parallel
with it. For those who do hot happen to
have a suitable transforiner 011 hand it
might be mentioned that theSe coniponents
can often be picked up for a penny or so
from " junk " stores dealing in obSolete
wireless apparatus. The pins on the base
are arranged in the same order as those on
a valve, the " filament " pins being  con-
nected to the primary winding. and the
"grid " and " anode " pins taking the
secondary connections. In using the trans-
former for the purpose mentioned above
wires may be soldered to the pins or a neater
job can be made by fitting the component
into an ordinary valve holder. There
should be no necessity to screen the choke,
although it may be found worth while tO
vary its position in relation to other
unscreened coils, etc.

(Continued overleaf)

A simple anti -
6 re ak-
through

choke.

Details or making emergency coil screens
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READERS' WRINKLES
kContinued from previous page)

l'?ve.acoct AgPettex:y
.457' Abneermy.

flood *neer Aikkkierrt Cc-abinel-
OW .4 Frei -Designed
On rheirnesSuccestect

Black Material ftack
InPositron

How to inlay cabinet fronts.
Emergency Coil Screens

WHEN experimenting with a set the
constructor often wishes to try the

effect of screening the coils (providing
they are not " canned "), the H.F. choke,
or similar components. A coil screen
can easily be made from copper foil, and
thin cardboard or stiff paper.

A rectangular piece of cardboard should
be cut, the width being equal to the height
of the required screen, and the other
dimension being sufficient to go round the
coil. If the required
diameter is known, the
length will be about
three and a half times
this dimension. A

PRACTICAL WIRELESS January 6th, 1934

Any black material can then be cut to
fit the design required, thin ebonite or

bakelite can be used, or a black " cellu-
loid " material known as xylonite, and
obtainable commercially, will be found
very suitable. Any of the well-known
adhesives can be used, but if the black
material is polished on both sides, the side
that is to be stuck should be roughened

with sand -paper. The edges of the fret should
be sand -papered quite smooth, and then
given a coat of black. Failing any alternative,
two coats of India ink will be found very
suitable. The drawing shows a presentable
cabinet with a fret made on these lines.

A Simple Microphone Made from a Tele-
phone Earpiece

ASIMPLE and fairly effective micro-
phone for experimental use can be

built into the case of an old telephone
earpiece in the manner shown in the
accompanying sketch. First of all the
magnets and all connections must be
removed from the old
earpiece and then a
wooden ring should be
made to fit into the
case. The ring should
be made a tight fit,
and should have a hole
about lin. in its centre.
A small circular tin
(one of the kind, used
for samples of pills or
manicure powder is
quite suitable) which is
a tight fit in the hole
should then be obtain-
ed, and a wire soldered

HEADPHONE CASE

ORDER OF ASSEMBLY

BRASS DISC ATTACHED WOODEN R/NG
TO DIAPHRAGM

Slot Cat la Escatcheort.
A useful indicator light.

piece of foil of similar to it and connected
size is cut, and is to one of the ter -
wrapped with the lanais. All insu-
cardboard to make a lation must then be
tube. It is fastened L ONE TERMINAL

TIN FILLED WITH
removed from theCONNECTED TO CASE

by means of paper CARBON GRANULES second terminal so
clips. EBONITE CAv that it makes good

A circular piece of A simple microphone made from a contact with the
cardboard is cut with telephone earpiece. metal ease. The
four lugs. A piece of foil with a slightly metal diaphragm is used to take the
larger diameter is also prepared. Cuts are second connection, and, therefore, if it
made about lin. deep towards the centre, is enamelled it should first be scraped
and it is then placed on the circle of card- bright. In the centre of the diaphragm is
board, the edge of the foil being wrapped attached a brass disc about !in. diameter
underneath. The lugs are bent down, and by tin. thick, the purpose of this being
the whole is inserted in the top of the tube. to make contact with carbon granules with
A little adhesive will secure it in position, which the tin should be lightly packed. It
and a short wire joining the foil top to the will be obvious that the small tin must be
side will complete the screen.-E. L. sunk very slightly below the surface of the
PARKER, (London, S.E.15). wooden ring to prevent its making contact

with the diaphragm. Connections are
Inlaying taken from the terminals in the normal

MODERN cabinet design has certainly way.
kept pace with set design during Some readers might find difficulty in

recent months. A survey of the present obtaining the ring and might not have
models, both for home constructors and facilities for turning it up in a lathe ; in
those incorporating sets, possibly make such cases an equally effective one can be
one's own set appear quite meagre. built up by windng a strip of paper round

It is not a difficult job, however, to build a wooden rod, applying glue whilst winding,
a modern cabinet, and the part which seems so as to make the finished ring reasonably
the most difficult is, in reality, the simplest. solid.
I refer, of course, to inlaying. If veneered
plywood is used in the construction, it is
an easy matter to cut the top ply with a
sharp knife, guided by a straight steel
edge (a twelve -inch steel rule will answer
the purpose). The veneer can then be
" prised off, leaving a recess not quite
1-32in. deep.

50 TESTED WIRELESS
CIRCUITS

Edited by F. J. CAMM
Obtainable of all Booksellers, or by bob
2/9 from Geo. Netones, Ltd., 8-11, Soul!, 216ampton Street, Strand, London, W.C.2.

A Useful Indicator Light.
THOSE amateurs who used drum -drive

for tuning, and who have fairly
deep escutcheons, will probably find that
the latter project some little way through
the panel. If a narrow slot is cut in the
top part and a bulb fitted, as shown in
the sketch, the light will shine through the
slot on to the dial, serving the double
purpose of illuminating the dial and
indicating that the set is switched on. The
slot can be made by drilling a few small
holes in a line and then filing them into the
slot. If a bulb of the .06 amp. rating is
used the increased current consumption is
practically negligible, being much less
than that of a single valve.-E, PARRER
(London, S.E.15).

A Simple Wavetrap
AN efficient' wavetrap which gives

excellent results is shown in the
accompanying sketch.

The selectivity is splendid and there is
no loss of volume ; in fact, the volume i$

greater using the unit
than without it. All
that is needed are two
.0003 variable conden-
sers, one .01 fixed con-
denser, and a 60 -turn
centre -tapped coil.
These components are
connected up as shown
in the sketch.

In practice, it will be
To found that the lower
/amen' half of coil and its two

PlieriP757. condensers will trap the
station required, and
the .0003 condenser with
the first half coil will
boost up or suppress
volume as desired, the
station remainin,g
stationary on dial,, and

not moving about as it does when usingeothe
wavetraps.-Wm. TUCKER (Swansea),.

Easing Screws
APOINT worth remembering when

driving screws into hard woods and
plywood is that risk of turning off the beads
of small or brass screws is avoided if the
screw is first rubbed on a piece of grease -or
soap. A clearance hole should, of course, be
drilled before the screw is driven home.

I/

0003Affa'
Boosts r

77-czppc,r
.0003 Mkz'.

ti

rci.cece
4/fF

An efficient type of ward: ap
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THE " Portovisor " provides a satis-

factory reply to those critics who
say that television is expensive, and

will, I hope, encourage all " waverers " to
make a start straight away.

First of all, as will be gathered from the
accompanying illustrations, the machine is
transportable, quite unobtrusive in appear-
ance, and is entirely self-contained. The
reader, if he so desires, can build up the
design in stages, and the results obtained
from the " Portovisor " will undoubtedly
come as a revelation to those who have not
looked in before. The cost involved is only

Synchroniser
Or 4

Fig. 1.-The theoretical circuit
employed in the" Portovisor."

a few pounds, and, provided the complete
instructions are followed carefully, nothing
can go wrong or in any way upset anticipated
performance.

The image as built up at the cabinet
aperture is true disc size, as is the case
with all machines of this type. From
experience I find this small image suited
best to the carrying out of any individual
experiments by the constructor as far as
his radio receiving set is concerned. He
can watch the effects of any changes with
greater ease, but when it is desired to
`.` magnify " the image so that tlnee or
four people can watch the television pro -

Fig. 3.-Front
view of the apparatus.
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THE " PORTOVISOR "

By H. J. BARTON CHAPPLE,
Wh:Sch., B.Sc., A.M.I.E.E.

gramme in comfort, then a lens frame
complete with lenses can be removed from
the cabinet, where it is housed for con-
venience, and placed in front of the aperture.

As far as the complete design is concerned
it is suitable only for those readers with
A.C. mains, and after being plugged into

the house electricity supply is joined to the
radio receiver by three wires only. Surely
that is reducing ." trouble " to a minimum,

Old Screeo'Heaeis

KDisc

Bas.s..reclion
jv-Cut Away

Fig. 2.-How depth is saved by cutting away
a portion of the boss.

and a reference to the theoretical diagram
of Fig. 1 will show how it is done.

Dissecting the Circuit
First of all the A.C. mains supply passes

I

1 Output Transformer, Type OPM1C (Fer- I
ranti).

1 L.F. Choke, List No. 751 (Heayberd).
1 Television Disc (Pero -Scott).
1 Mains Transformer, for 506 B.U.

Rectifying Valve (British Radiogram).
3 Type B Terminals, Input +, Input -, and

Earth.
2 Terminal Mounts (Belling -Lee).
2 4-mfd. T.C.C. Condensers, Type 87 (T.C.C.)
1 .1-mfd. Condenser, Type 65 (T.C.C.).
1 Universal Motor complete with mounting

bracket and synchronising gear (Pero -Scott).
1 150-mA. Fuse and F12 Holder (Bulgin).
1 Twin Fuse Holder, Type F11 (1

amp. fuses) (Bulgin).
1 Baseboard Valve -holder (W.B.).
2 Mervyn Lenses.
1 506 B.U. Rectifying Valve (Cossor).
1 Fixed Resistance, Type MR12

(Bulgin).
1 Special Neon Lamp and Bake-

lite Holder (Peto-Scott).
1 150 -ohm Variable Resistance

(50 -watt rating) (Peto-Scott).
1 6in. Extension Rod (Bulgin).
1 Portable Cabinet (Peto-Scott).
1 Baseboard with Motor Platform

(Peto-Scott).

COMPONENTS FOR
"PORTOVISOR."

to one side of the motor, which has to
drive the disc --at its speed of 750 revolutions
per minute, a tapped fixed resistance R.
and a variable resistance R1 being included
for the dual purpose of cutting down the
volts to the value required for. driving the
motor and also to control the speed.

The lower part of the diagram illustrates
a mains eliminator whose function is to
supply the polarizing current required to
render the neon lamp incandescent, and
also to pass through the synchronizing
coils. As a measure of protection to the
eliminator a pair of one amp. fuses F2 and Fa
are included, it being noted that these are
not in the motor circuit. A dual wound.
secondary winding on the mains trans-
former T2 feeds the rectifying valve VI, and,
after passing another protective fuse F1
(150 mA), the usual smoothing equipment
consisting of a low -frequency choke (L.F.C.)
and reservoir condensers Cl and C2 complete
the eliminator section.

Across A and B, therefore, we have our
H.T. supply, and to this is joined the neon
lamp (flat plate type), pair of synchronizing
coils (this being part of the motor equip-
ment as supplied, having the thirty -toothed
cogwheel mounted on the motor shaft as
shown diagrammatically), and the secondary
winding of the transformer T1. This
transformer is of the one-to-one ratio type,
and serves the purpose of passing on the
television signals from, the radio receiver
so that the intensity of glow of the neon
lamp will respond to the fluctuations, and
so produce the television image when
scanned by the disc. The two input
terminals join to the nominal loud -speaker
output terminals of the set, the extra
terminal being linked to the earth point of
the receiver.

Flexible Design
The description just furnished covers

the complete design but actually the
instrument is quite flexible in character.
The motor is of the universal type, and
in consequence runs equally well on both
A.C. and D.C. supplies. The reader who
has a direct current supply, therefore, has
merely to omit the eliminator section and
join his mains across the points A and B
(positive to A and negative to B), a variable
resistance being joined in series with the

(Continued overleaf)

Fig. 4.-Rear
view of The
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Heayberd

Choke
chosen

for

'Porto -

visor"
Practical Wireless Technicians have started
the New Year well-by specifying the Heay-
herd 751 Choke for Mr. Barton Chapple's

Portovisor.- The reason why Heayberd
Mains Apparatus is chosen is because it is
the most reliable on the market.
MODEL 751 - - Price 12/6
Heayberd also have, in their wide range, a
Transformer ideally suitable for television
work_ This is the
MODEL 803 MAINS TRANSFORMER
Output : 250+250v. 75 ma. 2+2v. 1 amp.,
and 2 2v. 5 amps.

Price 32/6
.POST COUPON NOW -----

I enclose 3d. hi stamps for 36 p. booklet showing
how I can build my own Mains Unit or Battery
Charger. and containing full details of Trans-
formers, Chokes and Class B units.

Mr.

Address

F. C.

HEAYBERD
& CO.,

10, Finsbury St.,
LONDON, E.C.2.

PRA

MONARCH OF THE MAINS.

immitEGRIPSO
saw OR NAMED PLUGS
NAMED Er SPADES

LISTS FROM MAKERSC.Ft 10 -

R COY.
rEis.Ch 25 VICTORIA ST.. LONDON.S.VIA

EnginarsGuide
CONTAINING the WIDEST CHOICE OF
ENGINEERING COURSES in the WORLD
Outlines The T.I.G.13,'s up -to -elate, home -
study Courses in Wireless, Electrical and
Mechanical Engineering, etc. Shows how
to becuine A.M.I.E.E., A.M.I.Mech.E.,
A.Rad.A., etc., mid how to qualify for a
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positive main and A so as to regulate the
current passing to the neon lamp.

Finally, if tlie reader
does not want to feed the
points A and B from mains
at all, he can
connect a
200 -volt bat-
tery across,

Due Bass

Motor _Shaft

Disc
Fig. 5.-Note how the
neon plate is aligned with

the first and last holes.

using batteries of the super -capacity
type. This last-named course must also be
followed by those who have no mains
available at all, while the motor instead of
being a mains -driven type is replaced by
a six -volt machine and fed from
accumulators.
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Neon Lamp
Plate

The First Step
We can now turn to the

practical side and see how
easy it is to duplicate the
design featured in the illus-
trations. A complete list of
the components is included
elsewhere, every one of the
items being quite standard,
and hence readily obtainable
from the makers mentioned.

If the combined wooden
baseboard with motor plat-
form is not obtained complete, then
it must be built up to conform
exactly to the dimensions given
in Fig. 9. First of all there is the
main baseboard 20Sin. by 8in. by
Sin. A piece 5in. by lin. must he
cut out from the front edge in the
centre as shown to enable the disc
to run freely. Then make up the motor
platform which, of course, has to be built

dimensions

AN EFFICIENT AND SIMPLE
TELEVISION RECEIVER

very solidly. A piece of
wood 4Sin. square and
Sin. thick has two side
pieces 4in. by 4Sin. by
Sin. screwed to it, with
three long screws on
each side as indicated.
Before adding the top
platform screw the base
to the baseboard after
having accurately marked
off its position front the

given in Fig. 9. Finally, add
the top platform bins. by 41in. by Sin.
and it will be found that the structure is

very rigid.
Now conies the wooden block

on which stands the neon lamp
and its holder. This is 4Sin.
by 3in. by 2/in. Before screw-
ing on the block by three
countersunk wood screws passing
right through frgrn the underside
of the baseboard, drill three
holes. Two of these are Sin.
holes centrally displaced and
3in. and 3jin. fthiti the.bottorn
and drilled right through,
Now drill another Sin. hole in
the top so that it meets the top
hole. This will then allow the
pair of leads from the neon lamp
holder to make connection, while
the lower hole is for the extension
rod to the variable motor resis-
tance to pass through. The
block can now be screwed in
place, measuring up its position
accurately according to the
dimensions furnished in Fig. 9.

Changing the Motor Direction
In nearly every disc television receiver

described so far, the synchronizing
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Fig. 6.-Dimensions of the
case.
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mechanism is at the
front of the motor,
the disc at the back
and, of course, the
neon lamp on the
right. With the
` Portovisor." how-
ever, I decided to
have the disc at the
front, and in order
to maintain the disc rotation ,

Correct, and give the normal
scanning of bottom to top and
right to left, it became necessary
to reverse the motor direction.
This is a very simple process and is
out in the following way :

Remove the synchronizing gear complete
by withdrawing the two screws holding the
springs against the movable framework.
Take off the cogwheel, and then pull out
the brushes, after unscrewing the two caps.
The aluminium end casing of the motor
at the synchronizing gear end may then
be pulled off gently, and the motor armature
withdrawn at the same time. To reverse
the motor direction we must reverse the
field winding. At the brush end of the
motor casing will be noticed two leads, one
at each brush point, which are just sprung
into place. Ease off each lead and inter-
change their positions, then replace the
armature, brushes and end plate,
screw back the synchronizing mechan- It
ism in place and fit the cogwheel once
more to the motor shaft. The motor
now runs counter -clockwise when
viewed from the end remote from the
synchronizing equipment.

rr

A Question of Space
Being anxious to reduce

the cabinet width as much as
possible, and to allow the
disc to be as close as possible
to the front aperture,.
the following steps
have to be taken.
First of all, saw off a
piece of the motor
shaft at the disc end
so that only Sin. re-
mains. Then take the
disc which is supplied
with a fairly long boss,
and has cheese -headed
screws holding the disc
between the two flanges, and cut off a
piece of the cylindrical boss so that the
length remaining is 11/32in. This will
necessitate drilling and tapping a new grub
screw hole, but that is quite an easy matter.
Now remove the cheese -headed screws
one at a time and replace with counter-
sunk head screws, and quite a substantial
saving in depth will be effected, as indicated
by the sketch Fig. 2.
Complete Assembly

The constructor can now make a start
on the assembly of the apparatus. The
pictorial diagram, Fig. 8, the wiring plan,

carried
Fig. 8.--Sketch of the

Fig. 11, and the finished apparatus.
accompanying
photographic illustra-
ions will assist in this
onnection, and should

be studied carefully
for there is little room

t

Fig. 9.- The wooden base
motor support.

and

board edge.
Fixing di-
mensions
for the feet
are given in
Fig. 12, and
these must
be adhered
to. NI \1
comes t he
neon lamp
holder, and
(Continued on

pane IV)
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to spare.
First of all,
the motor
and its
stand must

be screwed to the
platform. The
motor must be
quite square with
the20t2 baseboard

edge so that the disc
when mounted re-
volves in a plane
parallel to the base -

0 f.

LE/1

j
Fig.7.-The aluminium mask
should be cut to these dimensions.
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positive main and A so as to regulate the
current passing to the neon lamp.

Finally, if tlie reader
does not want to feed the
points A and B from mains
at all, he can
connect a
200 -volt bat-
tery across,

Due Bass

Motor _Shaft

Disc
Fig. 5.-Note how the
neon plate is aligned with

the first and last holes.

using batteries of the super -capacity
type. This last-named course must also be
followed by those who have no mains
available at all, while the motor instead of
being a mains -driven type is replaced by
a six -volt machine and fed from
accumulators.
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Neon Lamp
Plate

The First Step
We can now turn to the

practical side and see how
easy it is to duplicate the
design featured in the illus-
trations. A complete list of
the components is included
elsewhere, every one of the
items being quite standard,
and hence readily obtainable
from the makers mentioned.

If the combined wooden
baseboard with motor plat-
form is not obtained complete, then
it must be built up to conform
exactly to the dimensions given
in Fig. 9. First of all there is the
main baseboard 20Sin. by 8in. by
Sin. A piece 5in. by lin. must he
cut out from the front edge in the
centre as shown to enable the disc
to run freely. Then make up the motor
platform which, of course, has to be built
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very solidly. A piece of
wood 4Sin. square and
Sin. thick has two side
pieces 4in. by 4Sin. by
Sin. screwed to it, with
three long screws on
each side as indicated.
Before adding the top
platform screw the base
to the baseboard after
having accurately marked
off its position front the

given in Fig. 9. Finally, add
the top platform bins. by 41in. by Sin.
and it will be found that the structure is

very rigid.
Now conies the wooden block

on which stands the neon lamp
and its holder. This is 4Sin.
by 3in. by 2/in. Before screw-
ing on the block by three
countersunk wood screws passing
right through frgrn the underside
of the baseboard, drill three
holes. Two of these are Sin.
holes centrally displaced and
3in. and 3jin. fthiti the.bottorn
and drilled right through,
Now drill another Sin. hole in
the top so that it meets the top
hole. This will then allow the
pair of leads from the neon lamp
holder to make connection, while
the lower hole is for the extension
rod to the variable motor resis-
tance to pass through. The
block can now be screwed in
place, measuring up its position
accurately according to the
dimensions furnished in Fig. 9.

Changing the Motor Direction
In nearly every disc television receiver

described so far, the synchronizing
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mechanism is at the
front of the motor,
the disc at the back
and, of course, the
neon lamp on the
right. With the
` Portovisor." how-
ever, I decided to
have the disc at the
front, and in order
to maintain the disc rotation ,

Correct, and give the normal
scanning of bottom to top and
right to left, it became necessary
to reverse the motor direction.
This is a very simple process and is
out in the following way :

Remove the synchronizing gear complete
by withdrawing the two screws holding the
springs against the movable framework.
Take off the cogwheel, and then pull out
the brushes, after unscrewing the two caps.
The aluminium end casing of the motor
at the synchronizing gear end may then
be pulled off gently, and the motor armature
withdrawn at the same time. To reverse
the motor direction we must reverse the
field winding. At the brush end of the
motor casing will be noticed two leads, one
at each brush point, which are just sprung
into place. Ease off each lead and inter-
change their positions, then replace the
armature, brushes and end plate,
screw back the synchronizing mechan- It
ism in place and fit the cogwheel once
more to the motor shaft. The motor
now runs counter -clockwise when
viewed from the end remote from the
synchronizing equipment.
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A Question of Space
Being anxious to reduce

the cabinet width as much as
possible, and to allow the
disc to be as close as possible
to the front aperture,.
the following steps
have to be taken.
First of all, saw off a
piece of the motor
shaft at the disc end
so that only Sin. re-
mains. Then take the
disc which is supplied
with a fairly long boss,
and has cheese -headed
screws holding the disc
between the two flanges, and cut off a
piece of the cylindrical boss so that the
length remaining is 11/32in. This will
necessitate drilling and tapping a new grub
screw hole, but that is quite an easy matter.
Now remove the cheese -headed screws
one at a time and replace with counter-
sunk head screws, and quite a substantial
saving in depth will be effected, as indicated
by the sketch Fig. 2.
Complete Assembly

The constructor can now make a start
on the assembly of the apparatus. The
pictorial diagram, Fig. 8, the wiring plan,

carried
Fig. 8.--Sketch of the

Fig. 11, and the finished apparatus.
accompanying
photographic illustra-
ions will assist in this
onnection, and should

be studied carefully
for there is little room
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motor must be
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edge so that the disc
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tus, particularly these
switches.

Choose from this com-
prehensive range.
List No. Type Price
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here again we must remove superfluous
material. With a hacksaw cut off a seg-
ment of the lamp -holder base, so that the
flat edge is flush with the circular holder
portion. This is shown very clearly on'the
left of Fig. 12. See that the centre of the
holder, and hence the centre of the flat plate
of the neon lamp, is 8fin. from the centre of
the motor shaft. Another important point
to note is that when cutting off the segment
of the bakelite neon lamp -holder, position
the cut so that the neon lamp when in its
holder has its flat plate parallel with the
baseboard edge. Two new screw holes
must be drilled before the holder can be
held down on its wooden mount.

Next make up a small right-angled
bracket to hold the 150 -ohm variable
resistance R1. The position of this bracket
on the baseboard is fixed automatically if
the extension shaft is added, and the
bracket moved forward until the shaft
flange is fin. away from the front of the
wooden neon lamp -holder mount.

Next screw down in position both the
vertical tapped tubular resistance R.,1 and
the 0.1 mfd. fixed condenser C3.

I have detailed the work up to this
point, for this completes the task of
assembly for those who desire the simple
television receiver alone without the
eliminator and transformer feed. In
addition, those constructors using a six-yolt
motor to be driven from accumulators
will omit the vertical tubular resistance,
and replace the 150 -ohm variable resistance
with a 6 -ohm one. Only one or two leads
need be added now by these constructors,
and the apparatus is complete.

Completing the Work
Naturally, the best course for those with

A.C. mains is to carry out the complete
design, and then the remainder of the
components can be screwed to the base-
board as indicated in the wiring diagram,
Fig. 12. When this is done complete the
wiring. For convenience this has all been
carried out in single rubber -covered flex.
The runs of each wire are shown in Fig. 12,
and care should be taken to trace out each
lead so as not to go wrong. As far as the
output transformer is concerned, although
this is a push-pull type, the centre tap points
of each' winding are ignored. The lead
connecting one terminal of the variable
resistance R1 to the tapped resistance. R2
terminates in a crocodile clip to enable
the correct tapping to be ascertained. Also
be sure that the mains transformer primary
winding is joined to the proper voltage
tapping to correspond with the house
mains electricity rating.

A Preliminary Trial
At this juncture it is as well to give the

" Portovisor " a preliminary trial to ensure
that both the wiring and assembly are
free from errors. Place the neon lamp in
its holder and the disc on the motor shaft,
holding the latter in place by its grub
screw. Turn the disc gently by hand to see
that it does not foul any of the components.
Owing to its flimsy nature it tends to flap
somewhat, but this is not harmful and when
you run up to its isochronous speed it
will whip out flat.

Clip in the pair of one amp. fuses and the
single 150 milliamp. one, and insert the
rectifying valve in its holder. Tap off
the maximum resistance on R,, insert the
A.C. mains plug into a convenient socket
and switch on. The first thing to notice
is whether the neon lamp lights up correctly.
The flat plate should glow uniformly with

a fairly bright orange red colour, but if
the short horizontal bar behind the plate
glows instead, switch off the mains, reverse
the two connections in the bakelite lamp
holder, and matters will be rectified.

Next note that the motor is rotating the
disc in an anti -clockwise direction when
facing the disc, rand, of course, see that
the blackened side of the disc faces the
observer.

It now becomes necessary to see that the
motor, disc and neon lamp are in the correct
relative positions, so as to scan the whole
of the glowing neon lamp plate. Disconnect
the mains and temporarily remove the
crocodile clip from the tubular resistance.
This will break the motor circuit and pre-
vent it from running. Switch on the mains
once more, so that the neon lamp glows,
and turn round the disc by hand until
the first and last of the scanning holes
are positioned as in Fig. 5. The dotted rect-
angle represents the glowing plate, and
the first and last holes (Nos. 1 and 30) of
the disc should be just accommodated
within the bottom right-hand and top
left-hand corners respectively. If this is
so, then every hole will scan a strip of the
neon plate. If the lamp is a trifle too far to
the left or the right, then ease the screws
gripping the lamp holder to its wooden
base, and adjust the lamp position until
the condition shown in Fig. 5 is obtained.
Switch off the mains, replace the crocodile
clip and prepare to accommodate the
apparatus in its cabinet.

Cabinet Details
The appearance of the cabinet can be

gathered from the accompanying photo-
graphic illustrations. It has internal
dimensions of 20f in. by 20fin. by 81in.,
being made of fin. wood and having a
detachable back. Fig. 6 gives all the details,
and if the constructor prefers he can have
it made up in any wood desired by Messrs.
Peto-Scott, Ltd., who regularly advertise in
this journal. The back is detachable,
having one hole drilled to allow the syn-
chronizing framing shaft to pass through,
and also a rectangular section cut away
at the bottom to allow access to the three
terminals and give the mains lead free
passage.

At the front, on the right, an aperture
(midway between top and bottom) is cut
out 2 fin, wide by 3hi. deep, so that its
centre coincides with the centre of the
neon lamp plate. Below this is a hole to
take the bush of the extension rod, and to
enable an easy control of the variable
resistance to be effected from outside. When
the aperture and hole have been made,
slide the whole apparatus into the cabinet
from the back. See that the disc boss does
not touch the back of the cabinet front,
and then once more connect the plug to the
mains socket and switch on. The disc as
it gathers speed will flap a little and
knock against the cabinet frame slightly,
but this is quite normal and as soon as
it is revolving fast it will run quite flat,
and not in any way foul anything. The
strips of light area of the neon lamp will
now be observed through the disc holes, and
it becomes necessary to mask off the cabinet
aperture with a blackened aluminium
plate 134 -in. thick cut to the dimensions
shown in Fig. 7. Position this over the
aperture while the apparatus is running,
so that the hole in the mask just exposes
the glowing light area, and then attach
it to the cabinet front by four small wood
screws.

(Continued on page VI)
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Peto-Scott Permanent Slag -
net Moving Coil Speaker,
B.R.G. Driver Transformer
and Input Choke, seven -pin
Valveholder, Peto-Scott
Baffle and Baseboard Complete with SpeakerAssembly, all necessary Cash or ki.O.D. ,5/.Wires, Screws and plug-in cau bze Paid. 40
Valve .Adapter, with full- Or Send only 6,' -
size Diagrams and Assembly Balance in 11 monthly
instructions. payments of 5/-.
SUITABLE FOR ANY BATTERYSET

W.B. EQUI LOD E EXTENSION SPEAKER with
adjustable Switch, Chassis and Equilode Unit
for perfect matching.
Cash or C.O.D. Carriage Paid, 51/13/5.
Balance in 7 monthly payments of 4/0.
R. & A. MULTEX EXTENSION SPEAKER for
Commercial or Home -Built Receivers, past or
present, no matter what the circuit. Chassis
Model.
Cash or C.O.D. Carriage Paid £111010.
Balance in 7 monthly payments of 44).
EPOCH CLASS "B" COMBINATION SPEAKER,
a complete Class "B"Adapter, carefully balanced
to give superb qualit with colossal volume.
Complete with Class " B " Valve.
Cash or C.O.D. Carriage Paid, 2313/6.
Balance in 11 monthly payments of 5/9.
B.T.H. MINOR PICK-UP AND TONE ARM
Cash or C.O.D. Carriage Paid, 21
Balance in 4 monthly payments of 4i6.

ATLAS C.A.25, for Mains," Class B " and Q.P.P.
Four tappings : 60/80, 50/90, 120, 150, 25 m/A.
Cash or C.O.D. Carriage Paid, 52/1916.
Balance in 10 monthly payments of 6/-.
PETO-SCOTT P.M. MOVING -COIL SPEAKER,
Input Transformer. For Power or Pcn Code,
complete with Transformer.
Cash or C.O.D. Carriage Paid, We.
Balance in 5 monthly payments of

Sc

4/6
only

Send

4/ -
only

Send

519
only

Send

416
only
Send

6/ -
Send

2f6
only

PILOT "Class B" CONVERSION KIT
Converts year present
Battery Set to " Class
B" Amplification.
Complete a ith all
necmsary components,
including driver trans-
former, " Class B "
output choke, N.B.
7 -pin valve -holder,
B.V.A. 240B valve,
wire and screm a, etc.
Full -sine Blueprint, as-
sembly instructions
and diagrams. Cash
or C.O.D., 37/6. Bal.
Dace in 7 monthly
payments of 5/6.

PILOT
CO VERSION KIT

Eliminators, and Accessories. Purchases can be made for cash, C.O.D., or on
Easy Payments. WE DEAL WITH YOU DIRECT. Peto-Scott's Easy Way
System, with its strict privacy and no third -party collections, will bring radio to
your home by convenient monthly payments. Send list for quotation : no
obligation. Easy Terms on miscellaneous components over £2.

Exact to Specification
--NUCLEON CLASS " B " FOUR-
KITgg A so Author's Kit of first specified^ Sendparts including Peto-Scutt
Reatly.drilleil Panel and METAPLEX Baseboard 15/3
Ices Valves and Cabinet.
Cash or C.O.D., Carriage Paid, £81,0. only
Balance in 11 monthly Payments of 15;3.
IMINIIMASMINInIMM

A=2

a4.=.111=,
KIT if Bp, for Kit I KT 66 n$, As for Kill

" A " but g! "" " _k " but;
g with set of Specified Valves Swith set of Specified Valves :
 only. CASH 011 C.O.D. Ifand Peto-Scott Nucleon Four,
I Carriage Paid, Send g 'Cabinet. CASH OR C.O.D. 1

( Balance210/13,3.in 11
Carriage Paid, Send

!monthly pay- 19/6 , £11;14;a.Balance 21 in,
p nients of1.9111,.......milz......111ityments of 21/6. only.

KIT -BITS You pay the Postman. We pay post charges on
all orders over 10 c. GREAT BRITAIN ONLY,

1. Peto-Scoit Meteplex Baseboard 14' x 11' .. 1
1. Peto-Scott Panel 14' a r Beady Bellied .. 4
1. Peto-Scott " Nucleon "Class " B " Four Cabinet 11 1

1. Wearite set of Nucleon Iron Core Coils.. .. £1 17
I. Polar Star Slings 1 -gang condenser with drive .. £1 4
I. Ferranti A.F.3 L.F. Transformer .. .. £1 5
I. Set of Specified Valves .. .. .. . 22 5 3

PILOT CLASS"B."
FOUR KIT

GUARANTEED

MATCHED

PROVED
TESTED

F. J. CAMM'S
WITH COLVERN SCREENED COILS

BOOM
SET

Described in "Prac-
tical Wireless,"
Nov. 41h, 1933.

KIT i A YOURS FOR

Paris, including !Peto-Scot' METAPLEX Chassis,
but less valves, cabinet and speaker. £5.5.0

Author's Kif of FIRST SPECIFIED

Cash or C.O.D. Carriage raid.
Balance in 11 monthly payments of 916.

KIT "B." As Kit
" A " but with Valves
only. Cash or C.O.D.
Carriage Paid, 2714/0.

ON
SEN

Y
D I3/3L

Balance in 11
monthly pay-
ments of 13/3.

KIT "C." As Kit " A " but with
Valves and Peto-Scott Walnut
Consolette Cabinet, but leas
speaker. C.O.D. Carriage Paid
£8/5i0.

SENDONLY 15J3
Balance in 11 monthly

payments of 15/3.
If W.B. P.111.6A Speaker required. add £111216
to Cash or C.O.D. prices, or 31- to each monthly

payment.

-SIXTY-SHILLING THREE
KIT "A " 11 1Z

for frame work excluding valves, Cabinet and
Cticuher. Cash or C.O.D. Carriage Paid 52,710.

Balance in 11 monthly payment/ of 4/3.
 si. ".

KIT " B " IKIT "C PP As Ktt A,
Including:

valves, but less Cabinet ands valves and Peto-Scott
Speaker. Cash or C.O.D.: .Speaker, and Cabinet. Cash .1
Carriage Paid, 55E9, or 12! :or C.O.D. Carriage Paid.:
moonily payments 6`/6i 220/418, or io monthly 9/6:
of g a payments of /.....

Send

4/3
only

PETO - SCOTT SCREENED
COILSComplete Kit of Parts as Psi rid below to build the

Screened Coll as described is, !PRACTICAL Waco.
Lase, December 911,, and following Issues.

1. B.R.G. Screening Can .. . 1 6
I. B.R.G. Former 21' long a 1' side 6
4. B.R.O. Spach,g Stings
1. B.B.O. Supporting Bracket .

1. Peto-Scott Ebonite Baseplate LTa 2', fitted with

3. Oz. of 34 gauge single cotton covered wire..
Length of Systoflex .

I 6
I 0

3

5 G

SPECIAL NOTICE. altar onlering Panels of

instead of DRILLED, add 33i per !i'etelagi'e: " Cha"I'

Peto-Scott again triumphs with this up-to-the-minute
CLASS "B" Battery 4 Kit at the right price. Provides
super -selectivity and sensitivity with outstanding mains
quality and seven times the volume of the ordinary
battery set. Single -dial tuning ; several coils ; built
on Metapiex. Comprises Variable -Mu S.G., detector,
Class " B " power -driven and Class " B " output
valves. Complete Kit (less valves: includes detailed
"simple to build " instructions and Assembly Blueprint.
A superlative Class " B "
Kit with matched and tested
components guaranteed for
12 months by Pete -Scott.

KIT "A"
Cash or C.O.D. Carriage Paid,
or 5/- deposit, and 12 £3 - 10 -0monthly payments of 6,'-

KIT "B." As Kit "A,"
details above, but Melial. :
ins 4 PETO-SCOTT
matched and tested Valves. I
Cash or C.O.D. Carriage
l'aid, 25,2/8, or 12 I
monthly payments of 9,6.

KIT "C." As Kit " A ,"
as detailed above, but -in-
cluding 4 PISTO4RIOTT
matched and tested Valves
and Peto-Scott Consoleffin
Cabinet, as tuwtrated,
Cash or C.O.D., Carriage
Paid, 25/15/0, or 12
monthly payments of 10,6...... --.- -.-

Recommended PETO-SCOTT SPEAKER it required. add 2216
to Cash Prices, or 2/- to each monthly payment.

IMPORTANT-4=iedKIL.TI:ila:rtet'Vg"rg:
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. CAD,
orders value over 10:- sent Carnage and Post Chartee Paid.
GREAT BRITAIN ONLY.

PETO-SCOTT Co. Ltd., 77, City Rd., London, E.C.1
Telephone: Clerkenteell 9406/7

Were End Showrooms: 62, illgh Itolbord, team W.C.1,
Tarphone: lfolborn 3248.

Sirs:

(a) Please sendme...... -
/b) I enclose CasluDeposit...

NAME

ADDItECy

rr.w.

ANY ITEM SUPPLIED SEPARATELY -ORDERS OVER 1 0 /- SENT C.O.D. CARRIAGE AND POST CHARGES PAID



(Continued from page IV)

Enlarging the Image
The television image observed through

the rectangular hole in this mask will
be the true size as traced out by the disc
holes, that is approximately 2in. by lin.
For certain experimental purposes this
is sufficient, but on many other occasions
when it is desired to sit down and watch
the programme provided by the B.B.C.
transmissions; lens magnification must be
resorted to.

Details of a simple outfit for this purpose
are shown in Fig. 10. First of all obtain
two lenses, one a 4in.-diameter double
convex of 11.5in. focal length, and a second
of 6in. diameter, single convex, having a
17in. focal length. Now make up the
wooden structure indicated in Fig. 10.
IVhen the hole centre has been marked off,
scribe off with dividers or compasses two
holes on one side of 3- in. and 4in. diameter
respectively. On the other side two similar
concentric circles of Si -in. and 6in. dia-
meters respectively. Cut out the inner
circle of 32in. with a fretsaw, and then
with a spokeshave chamfer off sufficient
wood so that there is a bevel between the
.3 in. diameter hole at the back and the
Nin. diameter circle at the front.

Place the large lens central with the 6in.
diameter circle so that its flat face touches
the wood, and hold it firmly in position
with three small brass clips as shown in
Fig. 10. Turn the structure over anal mount
the smaller lens in place, that is central
with the hole, and fix it securely with three
small clips. This can now be painted black,
and in use just stands in front of the cabinet
mask, arid in this way magnifies the image
considerably. As the cabinet has rubber
feet at the bottom, the height of the lens
centres just corresponds with that of the
aperture centre.

To house the assembly when not in use
make two U-shaped clips and fix these
to the inside of one cabinet side, on the
right facing back preferably, to accom-
modate the feet of the lens stand. Then
screw a short length of lin. thick wood

Neon
Lamp
Hola'er. 1111

Motor Contml
Resist., Ri

8%8'

Scanning Disc
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to the inside top of the cabinet, nearly
flush with the top- end. of the lens frame,
and add two clips to hold it in place with
the feet resting in the U clips.

The" Portovisor " is joined to the receiver
through the pair of input terminals and earth
terminal. Join the former direct to the
normal loud -speaker terminal if there is
not a 8tep down output transformer already
included in the set. If there is, join the
,pair of terminals to the plate of the out-
put valve and MT.+ after having first
disconnected the set's output transformer
primary.

Having connected the earth terminal
to an earth point on the set, switch on the
" Portovisor " five or ten minutes before
the television transmission is. due to start
to allow the motor to warm up and run
steadily. Assuming the London National
station which broadcasts the television
programme has been previously tuned in
on the set, then as soon as the trans-
mission begins, some form of image,
very probably distorted to start with, will be
seen in the right-hand cabinet aperture.

A series of black lines will be noticed
sweeping upwards or downwards, depending
on whether the motor is running too fast or
too slow, the correct speed being 750
revolutions per minute. The variable
motor resistance must be adjusted care-
fully until the lines lie horizontal, it being

A

Framing,
Knob

MOT -0R

W.-41
ENa rroprffejDAN4

Note Synchrantszng Gear t .5hav2.,

Fig. IL-Wiring diagram of the "Poriovisor."

MIK MI /Ilia
EEO =1 DE

4 eatprit fa

0

7t*

Fig. 10.-
The lens muunt. Note the bevelled hole.

noted that if this does not happen, then
another tap on the tubular fixed resistance
must be tried.

When this state of affairs is reached, the
synchronizing equipment will come into
action, and maintain the image steady.
If, however, the condition of synchronism
is brought about with two sections of the
image lying side by side, then increase
the motor speed slightly until the images
move slowly upwards and drift to the
left. Let this go on until the double
picture resolves itself into a single one.
and then quickly bring back the speed
of the motor to normal again. This is
called phasing the image.

Again, it may happen that two portions
of an image appear one vertically above
the other. To rectify this, turn slightly
the knob at the back and so " frame " the
image centrally.

S'ewotherg
Choke
L.F.C.

I
I
I

a
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The Beginner's Supplement .11111,001....MINIANWAnie,IMOAtIAMID. ,4111.,1.111. .01Del

WITH the evolution of new and
up-to-date circuits it appears
that resistances (or more cor-

rectly resistors) are being required in
rapidly increasing numbers. A few years
ago,the only resistance that one was likely
to find in a standard type of receiver was
the grid leak, but nowaaays quite an
ordinary three -valve battery set might
have as many as a dozen, whilst more
complicated circuits (especially those for
mains working) frequently contain a
score of resistances of various patterns.
There is no doubt that, although many
of the resistances are not absolutely
essential, they do improve the perform-
ance of the set, in addition to simplifying
the operation to a considerable extent.
That is all very well for the advanced
experimenter who understands the
function of each component, but the
beginner is very apt to find himself quite
" at sea " in trying to decide upon the
correct type and pattern for any particular

a purpose. It is hoped to remove any such
! difficulty by explaining the applications

of each pattern, and showing how the
resistance value can most easily be
determined.

Types of Resistances
In the first place let us consider the

I principal varieties of resistances. First,
there is the wire -wound one which is

11 generally employed in positions where a
I good deal of current has to be carried,

and - where a certain amount of self-
! inductance is of no consequence.  Then
I there is the so-called metallized resistance,
a which usually consists of a thin " lead "

of metallized material running through
I the centre of a porcelain rod which has
a metal connecting caps or wires at each
! end. Another type of resistance is the

" composition " one in which the resist-
ance element conaists, of a composition

1 made principallY of finely -divided carbon,
I this being enclosed in .a bakelite, glass or

porcelain tube. Lastly there is the so-
! called spaghetti resistance in which the

element is very thin wire wound in
a helical fashion on a core of asbestos string.

This kind of component is very convenient,
since it can generally be connected

a directly to the terminals of other coin-
! ponents ; but it is somewhat fragile, due

to the very thin resistance wire which
a must be used in making it. Consequently,

it cannot. carry heavy currents, and it is
I liable to be' fractured if it is " kinked "
I or bent to a sharp angle.

Neglecting the spaghetti resistance for
a moment, it can be broadly stated that

iliM114111!1,141111.1./.041101111=0041111111111111.1.M.I.M111.000411PIRAVA
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ESISTANCESw
In this Article the Author Simply Explains How the Correct Type and Value of

a Resistance for any Purpose can be Decided Upon.

the wire -wound component is most suit-
able for carrying heavy currents, partly
because the wire has a higher current -
carrying capacity than have carbon
compositions, and partly because the
heat developed can more readily be
dissipated. Moreover, this kind of resist-
ance is " permanent " and cannot cause
crackling sounds due to its resistance
value -fluctuating frequently. The carbon
composition type, on the other hand, is
more liable to introduce crackling sounds,
due to the variable contact between the
particles of conduCting material. In
making this statement it should be
pointed out that there are a few compo-
sition resistances on the market which
are practically as reliable as wire -wound
ones, especially when they have to deal
with comparatively lbw currents. Metal-
lized resistances are rather similar in
their properties to composition ones, bttt
on the whole they are probably more
reliable. The last kind of resistances,
those in which a conductive film is
deposited on a porcelain or similar rod,
can be classed along with metallized
ones, since their properties are found to
be very similar indeed. It would appear
that they would better be able to dissipate
any heat developed, but this does not
seem to be the case in practice.

Variable Resistances
All the above re-

marks have actually
been applied to fixed
resistances, but most
of them are equally
applicable to variable
resistances and po-
tentiometers, the only
difference being that
there are but two
general types of vari-
able resistances. One
type is wire -wound,

and should be used when there is any ;
appreciable current (more than l milliamp. I
or so) to be carried, and the other is. the $
carbon composition type, where a 'layer a
or film of carbon is traversed by a rotating 1
arm. For illustrations of the various $
types of resistances Mentioned see Fig. 2.

The first thing that the beginner I

requires to know about resistances is how.
the correct value for any particular
requirement can easily be determined. -
This brings us to the old favourite,
Ohm's Law, which states that the current
flowing in a circuit is equal to the applied
voltage divided by the circuit's resist-
ance ; the three factors must be in
amperes, volts, and ohms. As, however,
it is 'generally Milliamps. 'which are dealt
with in a wireless set, it is better to
modify the law by saying that the a
current (in 'Miliaria ps.) is equal to the !'
applied voltage multiplied by a -thousand, I
and divided by the resistance in ohms. -
By re -arranging the expressions in the
formula we can get the equation that
the voltage dropped by a resistance is
equal to the current (in milliainps.) !
multiplied by the resistance in ohms and
divided by a thousand. Similarly we

(Continued overleaf)

Finding the Correct Value

.77 Fig. 1.-The above sketch and
circuit show the various resistances

referred to in the text.
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(Continued from page 797)" entirely non -inductive or else it will a
can obtain the equation that the resistance create various " resonance peaks " which

I required for any circuit (in thousands of will affect tuning ; it has not to carry
ohms) is equal to the voltage to be any D.C. current, and therefore a corn- a

! dropped divided by the current in patient of .the composition type is to
I milliamps, be preferred on every count.

R.2 and R.3 act together as a fixed
! The Wattage Rating potentiometer, their purpose being to

Another factor which must be decided apply the correct potential to the screening
before a resistance is bought is its required grid of the first valve. Assuming that a
wattage rating. Every reader will have they had to carry no D.C. current at all
noticed that resistances are stated' as' their resistances would be in the same
being of 1, 2, 3, 4 watts, etc., and will ratio as that of the S.G. potential to the 1

! perhaps have wondered what is the ,total voltage of the H.T. battery. For
Imeaning of this. Power, in watts, is deter- . example, if the screening grid required
a mined by multiplying voltage by current 50 volts and .the battery gave 100 volts, a
! (in amps.) : thus a valve filament which the two components should be of equal I
I takes .1 amp. at 2 volts consumes .1 value ; if the screening grid required $

multiplied by 2, or .2 watt. On the other 40 volts, and the battery gave 120' volts, a
! hand, a resistance which, when passing R.2 should be half the resistance of
a 20 milliamps., " drops " 100 volts will R.3, or one-third of the sum of the I

consume .02 (20 milliamps. expressed in resistances of R.2 and R.3. Actually, I
! amps.) multiplied by 100, or 2 watts. R.2 does carry a small D.C. current, and I
a Another way of finding the power con- this fact modifies the calculation slightly, I

sumption of a resistance is by squaring although for most purposes this can safely
! the current which it passes (in milliamps.), be ignored. It is generally best to choose

R.2 and P.3 so that their combined
resistance is approximately 100,000

$ohms.
R.4 and R.11 are for the purpose of I

preventing the passage of H.F. currents, a
although they must offer little impedance
to L.F. ; values from 25,000 ohms I

4sbestosString upwards would serve the purpose. Both a
Core resistances should be non -inductive, but,

as they have to deal with alternating I
current- only, this is not any disadvantage.

R.6 is to prevent the passage of L.F.
into the reaction circuit, and may have a I
value of between 100 and 500 ohms.

R.5 is a potentiometer, the purpose of
which is to apply a variable potential to
the grid of the first valve. Theoretically a
it could Vhave any value from about
5 to 100,000 ohms, but if the value were I
so low as the first figure the G.B. battery

As:stance Elerverz i- As would rapidly be exhausted, whilst if it IFilm On 1:brcelazn Rod were so high as the latter it would not
Fig. 2.-Various types of resistances are shown provide the " nicety " of control that is
in the above sketch; some of these are desirable. Thus the value generally 1
sectionalized to indicate the form of con- chosen is either 25,000 or 50,000 ohms,

and it does not matter very much whether
the component is wire -wound or of the I
composition type, although the former is
likely to be somewhat more reliable.
It is also desirable that R.5 should be

graded " in order that its resistance a
value should change by a lesser amount
for any given movement of the knob

a
I

when the latter approaches the " posi-
tive " position.

R.8 is used to couple the detector
valve to the L.F. transformer, and it
should have a resistance equal to from I
two to two -and -a -half times the impedance
of the valve. In most cases it will have V
to carry but a small D.C. current, and I
therefore any type of half or 1 -watt a
component will serve. Where the valve I
operates on the power -grid principle, the
current will be considerably higher, so
that in some cases a 2 -watt resistance
will be called for ; that can be decided
by making the calculation previously
described.

R.9 decouples the anode circuit of the a
detector, and at the same time reduces
the total H.T. voltage to a figure suitable
for the anode of the detector. Generally
its value will require to be between
10.000 and 50,000 ohms, but this can be
determined by calculation, as also can the I
necessary voltage rating.

(Continued on page 800)
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The I.C.S. Radio Courses cover every phase I
)f radio work, from the requirements of the
youth who wishes to make wireless engineering
his career to the man who wants to construct

Iand maintain a broadcasting set for his home.
The Radio industry is progressing with I

amazing rapidity. Only by knowing thoroughly A
the basic principles can pace be kept with it. I
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 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 Wll
information about the Courses I have marked X

1:( COMPLETE RADIO
rt RADIO SERVICING

El RADIO EQUIPMENT
II RADIO SERVICING AND SALESMANSHIP
In WIRELESS ENGINEERING
CI WIRELESS OPERATORS
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Oddrets

rceZam
776e

struchon.

and multiplying that by the ohmic value
of the resistance. For example, a resist-
ance of 5,000 ohms which carries a current
of 20 milliamps. must have a power rating
of .02 -squared multiplied by 5,000, or
.0004 times 5,000 which is just 2 watts.
Resistances in H.T. Circuits

The simple calculations which have
been explained are applicable to most
resistances required in the high and low-
tension supply circuits of a wireless set,
but are of little value when deciding
upon the resistances called for in high -
frequency circuits. These latter require
rather special consideration, and their
functions will best be understood by
making reference to the more or less
standard circuit arrangement for a
three -valve variable -mu H.F. detector -
pentode receiver such as that shown at
Fig. 1. All the resistances, both fixed
and variable, have been numbered for
easy reference. The purpose of R.1 is

a to act as a volume control by varying
a the amount of signal 'energy passed on
! to the first tuned circuit from the aerial.
a Its total resistance must be much higher
I than the (high -frequency) impedance of
! the tuning coil, and a value of from_ _ _ a 100,000 to 250,000 ohms is generally
Icorrect. The resistance element must be

,...1.11.1,011111111114 .
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Screened Coils
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This is the Fifth and Concluding Article of the Series, and in it the Author
Describes Some Simple Methods of Ganging Sets of the Coils Previously

Described, Besides Giving Some Useful Circuits and Other Information,
By FRANK PRESTON.

be mounted very neatly by means of

IN previous articles of this series I have
described inlfair detail the construction
of practically every type of screened

tuning coil normally required, so that some
further information in regard to the use
of the coils described will prove useful.
Different types of single coils have been
dealt with and circuits have been given
to show how two or more of these could
be employed together. The principal diffi-
culty in using a number of the coils,
however, has been that a separate wave -
change switch has been required for each,
thus complicating matters to a certain
extent. Fortunately, a new switch has
lately been placed on the market by
Messrs. Wilkins and Wright (of " Utility"
fame) which is an excellent adjunct to
the coils under discussion. The switch is a
flat one, occupying a minimum of space and
having an entirely negligible self -capacity,
and it can thus be mounted
alongside the coils without adding
greatly to the space they occupy.
Thisflat switch can be obtained in
two or three different types, but the
one whiph will be most useful in
connection with our home-made
coils is the three -pole shorting
switch. The latter can be used for
*avechanging on three ganged
coils of the type
normally requiring
a push-pull switch
for each, but

2 Seceians
As 3Point Saatch

Fig' 2.-Different methods of
using the iflat switch with sets
of the coils described in this series.

Fig. .1

Fig. 3.-A convenient method of mounting the fiat
wave -change switch beside a set of coils.

l flat switch of the type referred to. The particular
component illustrated is a 3 -pole change -over switch.

when one of the coils is of the
kind requiring a three-point
switch for wavechanging, a
four -pole switch can be used to
operate on three coils. A photo-
graph of a switch of the kind
referred to is given at Fig. 1,
whilst various methods of con-
nection for different coil com-
binations are clearly
shown in Fig. 2.

Ganged Coils and Switch-
ing
A practical detail we

3 have not yet considered
is in connection with the
method of mounting the
flat switch. If all the

coils are screwed directly on to
a baseboard or chassis, the
switch can easily be attached to
a small component bracket fixed
beside the coils, as shown in
Fig. 3. Another and perhaps
rather more " professional "
method is illustrated in Fig. 4,
where the coils and the switch
are together mounted on an
aluminium baseplate ; the edges
of the baseplate are bent over
at right -angles to form a kind
of shallow chassis on the un-
derside of which the switch can

a small aluminium bracket. The sketch
will be self-explanatory, and it need only
be added that the switch should always
be mounted so that the connections to
it from terminals on the coils are as
short and direct as possible.

All -Wave Tuning
Coils for short waves, as well as for

the broadcast bands, have been fully
dealt with, but no information has yet
been given in regard to employing a
combination of broadcast and short-wave
coils in an all -wave receiver. This is
certainly a combination that is rapidly
becoming more popular, and which has
been proved (by the " All -Wave Two "
and the " All -Wave Unipen," both de-
scribed in PRACTICAL WIRELESS) to be
thoroughly satisfactory and efficient. The
circuit of a two -valve detector and low -
frequency receiver is given in Fig. 5,

where the two coils employed are
the second to be described (illus-
trated on page 684, in Fig. 3) and
the short-wave coil described on
page 731. A flat switch of the
type above referred to is used for
shorting out a section of each
coil, a separate .three-point push-
pull switch being employed. for
cutting out the broadcait coil
entirely. This is a very convenient

system of wavechanging, since the lower
and higher band on either the short or
broadcast ranges can be obtained by means
of the ganged flat switch, whilst to change
from broadcasting to short waves it is
only necessary to pull out the knob of the
three-point switch.

The circuit is so arranged that the
(Continued on page 800)

Aluminum'
Fig. 4.-A neat way Chasses_
of building up a corn- 7`0a5rA-Jfeiverte,
plete coil and switch assembly.
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MAKING YOUR OWN SCREENED
COILS

(Continued from previous page)
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Fig. 5.-A useful all -wave two -valve circuit
two of the coils described.

reaction condenser comes between the
two reaction windings, and because of this
the moving vanes (which are connected to
the spindle, of course) are at earth potential ;
in consequence, hand -capacity effects are
not likely to be troublesome. A .0005 mfd.
variable condenser is shown for tuning
purposes, and this capacity is admittedly
rather high for short-wave reception,
although it is essential for covering the full
band of wavelengths on the broadcasting
ranges. So that tuning shall not be too
critical a process, it is practically essential
that the condenser should be provided with
a reliable slow-motion drive. The reaction
condenser is .0003 mfd., and although this
is on the high side it is not likely that any
great difficulty will be experienced in
operating it ; if it should seem rather
" fierce," a smaller capacity can be tried.
As a matter of fact, even a .0002 mfd. con-
denser will give reaction over the full range
of wavelengths when a screen -grid valve
is used for detection, as shown, but with
medium -impedance triodes, such a capacity
will be found rather too low to produce
oscillation at the higher condenser readings.

A " Universal " Choke
A " universal," or all -wave high -fre-

quency choke is shown, and most of the
components sold under one or other of
these names can successfully be used in
this position. As an alternative, a short-
wave and broadcast choke can be wired
in series, connecting the short-wave com-
ponent to the anode of the detector valve.
Yet another method, and one which will be
favoured by keen constructors, is to make
the choke from similar materials to those
employed for the coils. Constructional
details of such a choke are given at Fig. 6,
and it will be seen from this sketch that a
small portion of the windings are arranged
as side -by -side turns (for short -waves),
the other portion being placed in slots
formed by means of the dividing washers
supplied with the coil former. There are
900 turns in all of 34 -gauge d.c.c. or
enamelled wire, and of these 25 are wound
side by side, 50 are placed in the first slot,
105 in the second, and 180 in each of the
remaining four. The " top " end of the
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winding should be
connected to the anode
of the detector -valve,
as shown. It will be
understood that when

Jas receiving on the short
waves below some 30

metres, only the side -by -side turns
of the choke will be in use, since
the others will be virtually short-

Gds.- circuited by their capacity. On
lln moving higher up the wavelength

range, a greater and greater portion
of .the total windings will come

using into use until, on long waves, the
whole choke will be in action.

Points of Interest.
There are a few other practical points

which should be dealt with before concluding
this series. A reader wrote some days ago
from Aberystwyth asking if it would not be
better to use silk -covered wire in place of
the d.c.c. specified in the previous articles.
As reason for this question the reader said
that he had been informed that cotton

Fig. 6.-Details of an excellent all -wave or
universal H.F. choke.

possesses 'some property which makes it
unsuitable for coil winding. This is not
quite true, although the reader had probably
seen it stated at some time that cotton
absorbs moisture rather easily, and when it
becomes damp it is liable to act as a kind
of high resistance short between adjacent
turns. In practice, however, it is scarcely
likely that the finished coil will be situated
in a damp place where the moisture could
produce an effect such as that mentioned.
Should there be any danger of the coil being
attacked by damp, it would be best to apply
a thin coat of shellac varnish or melted
paraffin wax to the windings. Here again we
come up against a question that is often
disputed-whether or not shellac and cotton
produce a compound which attacks and
corrodes the copper wire. There might be
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something in the suggestion that copper is
attacked in this way, but I have never found
any proof of it. In any case, whether using
shellac or wax, make quite sure that only
the thinnest possible layer is applied,
because it will increase the self -capacity of
the finished coil and thereby reduce its
efficiency to some extent.

The difficulty just referred to would, of
course, be non-existent if enamelled or silk -
covered wire were used for the windings.
Enamelled wire was given as an alternative
in the specifications in respect to all the
coils described, and this is eminently
suitable provided that care is taken in
winding it to prevent adjacent turns
rubbing each other and scraping away the
enamel. If enamelled wire is used, the
number of turns should, theoretically, be
modified slightly, due to the fact that the
inductance and self -capacity are changed.
In. practice, however, the difference is
generally so slight that the correction factor
need not be taken into consideration. The
only pqint that should be considered is that
the distance between the ends of windings
shmild be the same as those mentioned and
shown in the various drawings. And as
enamelled and silk -covered wires are
thinner than those with cotton covering,
the medium -wave turns occupy a shorter
space on- the former.  The same remarks
apply to silk-coverecl wire as to enamelled,
except that in this case there is no danger
of 'the insulation being scratched.

There is a little point in regard to soldered
connections that ought to be dealt with.
Under no circumstances should acid or
chloride be used as a flux in soldering fine
wires, since if it is, the joints are almost sure
to corrode sooner or later, when trouble
will naturally be experienced. Perhaps the
best flux of all is resin, because this is not
only non -corrosive, but it leaves a protective
layer over the joint and is not " messy " in
use. Additionally, it is an insulator, so that
if any should " splutter " when the hot
soldering iron is applied, no harm can be
done.

CHOOSING & USING RESISTANCES
(Continued from page 798)

11.10 -is an L.F.' volume control, and
varies the amount of L.F. signal current
passed from the transformer secondary
to the grid of the output pentode. Its
function is comparable to that of R.1,
although low -frequency, instead of high -
frequency, current is being handled.
The maximum resistance should be
considerably higher than the impedance
of the transformer, or else there will be
some loss in the way of high -note response.
A good value for general use is 250,000
ohms, and the component may be either
wire -wound or otherwise ; the former
type is liable to be a bit " noisy " when the
control is in use, but the latter might
-if not of very sound construction --he
productive of crackling noises. As in
the case of 11.5, it is an advantage to
have this resistance of the " graded"
type so that the resistance variation
near the " full -volume " (grid) end of the
element is less than at the other end.

R.12 is for decoupling the priming grid
of the pentode, and it also cuts down
the voltage to a !suitable figure ; the
method of deciding upon its value is
similar to that employed for 11.9. It
should be added, however, that an
average value is about 2,000 ohms,
which serves to prevent the passage of
low -frequency alternating currents with-
out " dropping " the voltage.
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1.411,
" MICRO -MICRO -FARADS "

By " Photon "
THE capacity of a conducting sphere

in infinite Space is, in electrostatic
units, defined as equal to its radius

in centimetres. To avoid the use of the
term " infinite " it is easy to interpret this
by saying that well in the open the capacity
of a conducting sphere is somewhat greater
than its radius expressed in cm. This
enables us in many cases to assess the
capacity of a component or part of a com-
ponent by mere inspection with sufficient
accuracy to decide whether it is important,
and to compute what its effect will be on the
Fig. I.-
A sphere --
whose = jolty 4; I
capacity is
I micro- Fig. 2. - The
micro- capacity of a metal

farad. fitting can be esti-
mated from the size
of a sphere which
will contain it.

circuit of which it forms a part, but the
result being in centimetres means nothing
to the ordinary man used to dealing with
microfarads. The conversion factor for-
tunately is simple and easy to remember
thus :-

One micro -micro -farad = 0.9 of an
electrostatic unit, that is to say 0.9 of a
centimetre. For ordinary purposes, especi-
ally if the equivalent sphere has to be
guessed, it is sufficient to say that a capacity

potential widely separated the capacity
between them (one + and the other -)
is half that of a single sphere, or if separated
by a distance 1 (centres) the Capacity of one

1

to the other is -X - cm.
1-r 2

Some Examples
In conclusion a few examples are given

in Figs. 1, 2, 3, 4 and 5. Fig. 1 represents
a sphere whose capacity in the open

1 mmf. Fig. 2 is the simple case of a
metal fitting supposed to be far removed
from earthed surroundings, a limiting figure
being given by the radius of the containing
sphere, as drawn. Fig. 3 is the case of two
equal spheres distance 1 apart, Fig. 4 is the
case of a single sphere at a distance = i/2
from an earthed boundary wall. Fig. 5
shows the manner in which it is possible
to estimate the capacity of a choke coil ;
here, however, if the dielectric is in part
solid, such as ebonite, the capacity will
be greater than for a naked winding. This
may be assessed knowing the value of the
specific inductive capacity K. For ebonite
K =2.8 to 2.9 ; there appears to be no
suitable material available with a lower
value.

It often happens that in putting up or
remodelling a set one or more condensers of
small capacity are found to be required, it is
far easier to make such condensers than to
buy them, and it costs less. If Cu stand
for the capacity in mmf.

KA C X 11.3 b
C11- mmf. or A - cm?

11.3 b
where A is area in cm .2 ; b is thickness of
dielectric in cm. and K is the specific induc-
tive capacity. In air K= unity.

Two examples will suffice. If the
dielectric is air, and the thickness
b = mm. .05 cm. Then one mmf.
will require an area :-

A =11.3 x .05 = .565 cm?'
It should be noted that f mm. is about

the usual air gap in a variable tuning
condenser, hence for a condenser of .0005 m.f.
( =500 mmf.) about 280 em.2 is required.
A sample measured was found to have

x vanes of 14 cm.2 area and 20 dielectric
- z

Fig. 3.- Two equal spheres at a distance l apart.

of 1 cm. is equal to 1 m.m.f. As an amusing
example of this it may be remarked that the
radius of the earth is a matter of 640 by
106 centimetres, and therefore on this
approximate basis its electrostatic capacity
is 640 microfarads only ! What a paltry
thing is our earth ! More accurately the
figure is 700 microfarads. As a practical
application of this rule, the following
examples are interesting. We can always
make an outside estimate of the capacity
of any metal fitting such as a grid -leak clip,
or cap, or a terminal by describing around
it the smallest sphere that will contain it,
then the radius of that sphere in centimetres
gives the capacity in m.m.f. Again, if we
have to deal with an H.F. choke, we can
approximate the end portions by imaginary
spheres, and so assess the capacity. There
is, however, one thing to guard against,
capacities assessed in this manner are
capacities between the part, or its equivalent
sphere, and the surrounding earthed metal
work, as for example, the screening or other
metal panel. This means that the capacity
may be greater than given by the estimate,
but unless the space is exceptionally
cramped the error will not be substantial.
The method is capable of refinement
without much complication. For example,
.f there are two equal spheres at opposite

spaces which is in
perfect agreement.

If the dielectric
be mica the value
of K may be taken

5. A usual
thickness of mica is
2/1000 inch or
.008 cm. Hence
area required for
one mmf.

11.3 X .008A -
5

=0.18 em .2
In building up

small mica con-
densers it is con-
venient to use
copper foil rather
than tin foil. The
copper foil should
be as thin as pro-
curable.

2-22
X r?CtnP

Fig. 4.-A single
sphere at a dis-
tance from anF -
earthed boundary

wall.
Approx.

Inmf

Fig. 5.-Illustrating the
method of estimating the
capacity of a choke.
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ROLA
FR6 - PM - 22 - Class B

(39/6)
is solely specified for the

NUCLEON
CLASS B FOUR
Whenever the highest quality and impressive
volume are required makers and "constructor set"
designers alike turn instantly to Rola to satisfy their
requirements. And Rola has never let them down. For
realistic reproduction Rola speakers are in fact as well
as name " the World's Finest Reproducers."

Fitted in 5 seconds to any battery receiver, this remark-
able unit will increase its volume and sensitivity at least
5 times. Ask your dealer to demonstrate. PRICE 57/..

THE BRITISH ROLA CO. LTD.,
Minerva Road, PARK ROYAL, MW.10.

'Phone: Willesden 4322-3-4-5-6.
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THE LESSER LOGGED SHORT

WAVERS

By E. THURWAY

CONDITIONS are now proving very
favourable for the capture of distant
transmissions on short waves, and

daily reports are being received of the
logging of stations of which signals had
not been tuned -in for several months.
Generally speaking, most of the short-wave
transmitters can be classed under two
separate headings in our lists, namely,
those we can pick up at almost any period
of the year, and those for which only a
useful search can be made during certain
months. As a rule, amongst the former
may be found most Europeans, a number of
North Americans and, to a certain extent,
Australians, such as Sydney VK2ME ; in
addition, we can also look forward to hearing
such stations at Nairobi, Bandoeng, and a
few others from the East. In January
especially the following guide will be found
useful, as it gives the various times at which
we may expect to hear broadcasts from the
different quarters of the globe.

From midnight onwards to roughly
6 a.m. is the favourable period for East
Coast and mid -west North Americans, and
for stations situated in the Argentine,
Brazil, Mexico, and so on, in the 30-50
metre band ; from 6 to 9 a.m. you may
expect to log Australian calls, as well as
broadcasts from the American Pacific
coast. Starting again towards midday, the
16 to 25 -metre band should be searched,
such broadcasters as W3XAL, Bound
Brook, and the Dutch stations at Bandoeng
usually coming in at that time ; also
Europeans working on channels between
19 and 32 metres. Again, from 5 to 8 p.m.
we can try for India, South Africa, Kenya
Colony (all included in 30-50 metres), or in the
immediate lower band for North America,
then until midnight in the wave -lengths rang-
ing from, say, 35-70 metres and above.

If, as I assume, this is not your first
attempt at listening to short-wave trans-
missions, you will have already secured the
dial readings of some of the more better
known or more powerful broadcasters,
possibly in different sections of the wave
band ; if such is the case, it will help you
'greatly to narrow down your search for
other wanted transmitters, as the loggings
will give you a landmark for the various
dial degrees at which to start. Casual
twirling of the condensers is usually very
disappointing, as tuning on the short
waves must be very accurate, and conse-
quently it is an easy matter to pass over a
number of signals which very careful and
slow moving of the dial would have caught.
European Wavelength Alterations

Before giving you details of a number of
new stations, now being heard, let me
mention a few alterations in some of the
regular Europeans. Poznan (Poland),
which had closed down temporarily when
my last notes were published, is again on
the air on Tuesdays and Thursdays at
G.M.T. 17.30. The wavelength at present
is slightly higher than hitherto, namely,

31.63 metres (9,485 kc/s). Jeloy, which
relays the Oslo broadcasts, is now working
on 42.92 metres (6,990 ke/s), on which
channel it is providing both excellent
quality and exceedingly loud signals. You
will hear on this wavelength the usual
musical -box signal usually associated with
the Oslo entertainments in the higher
broadcasting wave -band. Vienna (IJOR2)
on 49.41 metres (6,075 kc/s) has also
resumed its tests on Tuesdays and Thurs-
days, and may be picked up at odd hours
between G.M.T. 13.30 and 21.00. There
is no change to report in the time schedules
or frequencies of the British, French, and
German transmitters.

The station used by the Technical College
of the University of Bucarest, which had
not been logged for some months, has been
overhauled and now operates on 45.5
metres (6,593 kc/s) at slightly increased
power. The best time to make the search
is on Sundays from G.M.T. 15.00. It may
be identified by the fact that the studio
possesses a woman announcer and that the
call frequently given out is Radio Romania.

OXY, Skamlebaek, after trying out a few
channels around 49 metres, seems to have
settled down again on 49.4 metres '(6,075
kc/s) ; through this station you may get
an excellent reception of the Copenhagen
programmes.

In the 49 -metre Band
Now for the lesser logged foreigners.

In the 49 -metre band we find several, but
it will repay you to devote some time to the
capture of La Paz (CP5), Bolivia, on 49.3
metres (6,085 kc/s), which is a daily trans-
mitter between G.M.T. 00.30 and 04.30 ;
the station also uses an alternative channel
for its daylight broadcasts, namely, 19.61
metres (15,295 ke/s), which should be
picked up between G.M.T. 16.30 and 17.30.

Barely two or three kilocycles above the
former wavelength between midnight and
01.30, you may come across a Canadian
call: VE9BJ, St. John, New Brunswick,
a privately owned station which does not
fail to mention its owners (C. and A.
Munro) ; gramophone records are broadcast
as well as a news bulletin.

Working up higher, if you hear Spanish
and English announcements, you should
stand by to secure identification, as CMCI,
Marianao (Cuba) is on the ether daily from
about 22.00 ; it is a powerfUl station on
49.5 metres (6,060 kc/s), of which the signals
have already been logged in the British
Isles. W4XB, on 49.67 metres (6,040 kc/s),
the short-wave relay of WIOD, Miami
Beach (Fla.) is also a possible and equally
deserves a careful search.

Exploration of the 50-75 metre band,
beginning with the powerful Moscow
station, on most nights will bring good
results ; it is a mistake to believe that all
the broadcasters work on the lower channels.
A few evenings spent in this direction will
amply repay your trouble. IIJ4ABE,

Medellin (Colombia) on 52.17 metres
(5,750 kc/s) works from 00.30-04.00 on
Tuesdays, and from 23.30-01.00 on Thurs-
days and Saturdays; also on other days
from 16.00-05.00. Another South American,
HCJB, Quito (Ecuador), I am informed, has
changed his wavelength to 73 metres (4,110
kc/s) and operates every night from 01.15-
02.45 ; the calls are in Spanish andEnglish
and the interval signal a two-tone chime.

Transatlantic and Other Distant Stations
A few metres above this channel you will

find a welter of Dutch, French, and other
amateur transmitters (75-85.7 metres),
which at times provide items of interest.
Working down, you will pass through the
channels used by the International Service
of Criminal Police, e.g., HAP2, Budapest,
on 72.09 metres, and by the transatlantic
and other liners (71.82 metres). There are
many degrees of the condenser dials on
which you will wish to spend a little time,
as most of them represent busy commercial
or other channels.

Landmarks, as already stated, in the
form of detailed logged condenser readings,
are indispensable to the short-wave en-
thusiast. In every instance they will
provide a quick jumping-off point and
save considerable delay and worry. They
also permit, by comparison, if a wavelength
is not available, a fairly good estimate of
the wavelength on which a transmission
has been tuned in. Should you have found
W8XK, East Pittsburgh, one of the
KDKA pioneers, on 48.86 metres-it is on
the air nightly-work up very slowly,
degree by degree-when you will probably
capture YV3BC, Caracas, on 48.92 metres
(6,132 kc/s), the relay of the medium -wave
broadcasting station in that city. From
G.M.T. 21.00-02.00 on week -days is the
most favourable period ; on Sundays at
that time the transmissions are carried out
on 31.56 metres (9,510 kc/s). In the call
you will hear a reference made to the Radio-
difusora Venezolana. A further Venezuelan
station, namely, YV11BMO, situated at
Maracay, operates on 48.95 metres (6,127
kc/s). You may distinguish it from the
previous one by the fact that it announces
itself as the Broadcasting Company of Cara-
cas ; a man presides at the microphone.

Finally, reports have been received
respecting two new Russian 500 -watt trans-
mitters, RNZ and RTL, respectively, on 62
metres (4,839 kc/s) and 54.74 metres (5,480
kc/s). They are situated in Kamschatka.

Exploring the ether with a good short-
wave receiver to -day provides a fresh
interest in radio ; moreover, it permits
its owner to hear transmissions which are
not vouchsafed to him in the ordinary
broadcast band.

THE WIRELESS CONSTRUCTOR'S
ENCYCLOPEDIA

(2nd Edition)
By F. J. CAMM

(Editor of "Practical Wireless")
THIS invaluable encyclopedia is written in plain
I language by one of the most accomplished
designers and writers on wireless construction. The
whole subject is fully covered, and the volume is
remarkable for the number of practical illus-

trations it contains.
No matter in what branch of radio you
are int you will find everything

adequately dealt with here.
Obtainable at all Booksellers, or by Post
5/4 from Gee,. Newnes, Ltd., 8/11, South- 5i_

ampton Street, Strand, London, W.C.2.
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Loose y -Fitting Coil Covers
THERE is a point regarding tuning coils

which is worth mentioning. I refer to the
fitting of the covers of the " canned " type.
Sometimes these do not fit at all tightly.
This may not at first appear to be a very
serious fault until we remember that the
position of the cover affects the tuning
range. This means that, in the case of
ganged circuits, any movement of one of
the coil covers is liable to upset the ganging.
Of course, some coils have the covers held
firmly in place by means of a nut on top.
A simple safeguard of this nature is really
all that is necessary.

Sometimes the covers fit fairly well, but
tend to move when operating the wave -
change switch incorporated in the base of
the coils. I came across an example of
this in a set of three coils mounted on one
base with the switches linked by a rod in
the popular manner. Every time the
switch knob was turned the three covers
wobbled from side to side !

" Intermittent " Rating of Accumulators
I SHOULD also like to give two suggestions

concerning accessories. The first concerns
the rating of accumulators. Could not the
out-of-date and misleading " intermittent "
rating be discontinued ? It was based on
the purely arbitrary assumption that an
accumulator used to work a trembler coil,
as for motor ignition or similar purposes,
would last twice as long as when on con-
tinuous discharge. Under this system an
accumulator capable of delivering 10
ampere -hours of electricity would be
marked ".20 amp.hrs.int." or " 20 a.h.i."
Often, however, the " int." is omitted and
the purchaser is led to believe that he has
a 20 amp.hrs. battery whereas, in reality, it
is only of 10 amp.hrs. capacity. Of course,
if it is stamped 20 amp.hrs. actual " there
can be no mistake, but, as it is, a rating of
20 ampere -hours without any other quali-
fication may mean either of two figures.
If the intermittent system were abolished
there would be no possibility of ambiguity.
Battery Cords

THE other suggestion I should like to make
is that portable and such like receivers

could be considerably cleaned up and at the
same time made more fool -proof by
eliminating most of the battery cords.
Instead of using wander plugs, the H.T.
and G.B. batteries would be fitted with
brass contacts or clips somewhat similar
to pocket -lamp batteries. All that would
be needed when renewing a battery would
be to slide the old one out and slip a new
one in. The brass contacts would auto-
matically connect with corresponding ones
inside the case. This arrangement would
make battery changing easier besides
eliminating the possibility of plugging -in
to the wrong sockets.

The batteries would have to be standard.
ized as regards shape and size and would be
fitted with a number of brass clips in place

of the sockets used at present. The con-
tacts inside the set would be in the form of
spring -loaded plungers and placed so as to
register with the clips on the battery which
gave the appropriate voltages. Of course,
each battery clip would be provided with a
socket as well so that the battery could
still be used in the orthodox manner with
sets employing wander plugs.

Whistling in the Dark
I 'WAS privileged recently to witness a

performance of Whistling in the
Dark, a gangster play on American lines
produced at the Comedy Theatre. The
plot in brief is this : A dope and bootlegger
gang are anxious to bump off " an un-
desirable official, who is in their way. An
unsuspecting novelist, looking out for quiet
retreat, happens upon them and asks to be
allowed to look over the house. Amusing
incidents result in his being held prisoner
by the gang until he has produced a plan,
on thriller lines, of the perfect crime which
said gangsters can apply to aforesaid
official. As a writer of crime stories the
novelist here applies his imagination and
produces a workable scheme. The play
continues through amusing efforts on his
part to warn the victims of his plot.
Eventually he converts the radio set into a
two-way system of communication with the
telephone exchange, the gang having dis-
connected and removed the telephone. This
part of the play was well done, and it is the
first time, so far as I am aware, that radio
has been used as a theatrical property in this
way. The play is well acted, and I partici',
lady liked Miss Billie Riccardo's acting as
the eloping bride-to-be of the novelist.
I had seen this actress only once before in
the revival of The Belle of New York,
in which she daintily played the part of
Fifi with grace and distinction.

Siemen's Full o' Power Batteries
IT is always interesting to learn some-

thing about the construction of the
apparatus- or accessories which we use in
conjunction with our radio sets and
generally accept as a matter of course.

I have just been given some very inter-
esting information concerning the Full o'
Power Radio Battery which is claimed to be
entirely distinct in construction to other
types of dry batteries. Most of us visualize
a dry battery as consisting of the type with
a dolly " wrapped with fabric surrounded
with a moist paste or jelly electrolyte in
an outer zinc container with soldered seams.
In the Full o' Power Battery, however,
the made-up " dolly " is dispensed with, a
special manganese mix being compressed
directly into the zinc container which, in
this case, consists of a one-piece seamless
cup pressed out from zinc sheet of heavy
gauge. The zinc cup is thus perfectly leak-
proof. It is most important to observe,
however, that the manganese mix is not
permitted to come into direct contact

with the zinc, an insulated lining of very
thin but tough paper being inserted into
the zinc cup before the manganese mix is
compressed into it. By this method it is
possible to compress approximately 20" per
cent. more active materials into the Full o'
Power cell With a consequent increase in
its life.

OLD COMPONENTS IN NEW
CIRCUITS

(Continued from page 780)
Many amateurs whose experiments were

commenced several years ago will have a
400 -ohm potentiometer lying about. This
was probably used to vary the potential
applied to the detector grid through the
grid -leak, but it can now be employed as
an automatic grid -bias resistance in the
L.F. circuit. The method of connection
is perfectly simple, as can be seen from the
sketch given at Fig. 5. The Lead which
was previously connected to the negative
H.T. wander plug is now joined to one
side of the potentiometer, whilst the other
side is taken to the G.B. negative terminal
and to the, negative wander plug on the
high-tension battery. In order to prevent
instability a fixed condenser is connected
in parallel with the potentiometer. The
condenser shown is a 25 mfd. electrolytic
one, this being most suitable, but if such
a condenser is not readily available, an
ordinary 1 or 2 mfd. one will make a good
substitute. A correct value of bias for
some types of valves can be obtained by
varying the slider of the potentiometer,
but the maximum resistance available will
be too low for valves of other types, and in
such cases it will be necessary to include
a fixed resistance in the lead between
the potentiometer and H.T. negative ;
this is shown by broken lines in Fig. 5.
In any case the actual resistance value
required can be found by dividing the
grid -bias voltage required by the valve
at maximum anode voltage by the anode
current taken under the same conditions,
and multiplying by a thousand. All the
figures required for the calculation can be
obtained from the makers' instruction
sheet. An example will remove any
difficulty in following the above statement .
for the moment consider the Cossor 220 P.T.'
which requires 9 volts G.B. and takes 23
milliamps high-tension current. The bias
resistance required is 9 divided by 23 and
multiplied by 1,000, or 391 ohms. Suppose
the valve in use had been a. Cossor 2151',
which requires a G.B. voltage of 7.5 and
consumes 10 milliamps anode current, the
bias re Lance necessary would be 750
ohms, and therefore a fixed resistance of
about 500 ohms could be wired in series
with the potentiometer and the optimum
setting of the potentiometer slider found
under working conditions.

Scratch Filters
It frequently happens when using a

pick-up that needle scratch is troublesome
and some kind of filter is desirable in order
to eliminate it. Scratch filters can be
bought, but those who are still in possession
of a set of plug-in coils will be pleased to
know that one of these-having between
1,000 and 2,000 turns-may be used in
conjunction with a small pm -set condenser
as an excellent filter. The connections
are shown in Fig. 6, and these are self-
explanatory, It need only be pointed out
that the pre-set condenser should be
adjusted until needle scratch becomes
inaudible or is reduced to its lowest volume
level.
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BRITISH RADIOPHONE PERFECTION SEVEN
pit1TISII RADIOPHONE, LIMITED, announce
L.' that they are shortly releasing a free blue print
of an ingenious seven valve superhet receiver in
which their well-known Radiopak is employed. The
circuit arrangement employed is of the single H.F.
separate, oscillator type, and a metal rectifier (or
cold valve) is employed for second detection and a
separate similar rectifier for
delayed automatic volume
control purposes. An output
stage of the pentode type is
used to deliver an output of
sligldly over 1 watt. The
blue print gives full
constructional details and
a list of recommended
accessories, and we hope
to. have an opportunity
of testing a complete
receiver built to the
specification in the near
future. A point of interest
for the more technical -
minded reader is the
choice of a frequency of
117.5 kc/s as an inter-
mediate frequency in place
of the more orthodox
110 or 126 kc/s. The
chart may be obtained
free from British Radio-
phone, Ltd., Aldwych
House, Aldwych, London,
W.C.2, or from your local
dealer.

TESTING MULTI -PIN
VALVES

USERS of the Six -
Sixty valve and

set testers will have
probably found that it
is a rather difficult matter
to test the new multi -pin
valves in these testers.
Tho same point applies
to all users of testers in
which the standard type -
of holder for a valve is
fitted. The Six -Sixty Valve Company have now
issued an interesting pamphlet which gives the follow-
ing useful information for using the testers with the
latest type of valve. They advocate the mounting
of a 7 -pin valveholder of standard type on a suitable
small baseboard and suggest that a flexible lead
should be joined to each of the terminals. A plug
should terminate the leads, and this should be of a
type suitable fdr plugging into the existing valve
sockets on the tester. The valve to be toted is then
inserted in the 7 -pin holder and the appropriate
leads are plugged into the socket of the valveholders
on the test panel
as indicated below. PentodesBattery H.F. pen-

todes are tested Semen 0d
Azas normal S.G. 0

valves. fie
Battery Class B 0

(each half tested value ochets onseparately): Et to See ...7bseer7 ; C to 9 ; D to

DUBILIER SMALL ELECTROLYTIC CONDENSERS
AFURTHER consignment of the new small elec-

trolytic condensers manufactured by the Dallier
Condenser Company has been received. These are
of the type primarily designed for grid bias
smoothing, and vary from a 10 volt working rating
to 250 volt. The condensers are extremely compact,
and are fitted at one end with a nut which, in

contradistinction to the
usual large electrolytic
condenser, is connected
to the negative pole. It
will be recalled, of course,
that in the ordinary type
the case is negative, and
this makes contact with
the metal chassis. The
positive pole is then found
below the chassis, project-
ing in the centre of the
hole through an insulated
disc. In these small
condensers, however, the
case is provided with the
fixing bolt, and the posi-
tive lead is provided in
the form of a long flexible
projecting from the upper
end of the case. It is
sufficiently long to enable
the condenser to be wired
into practically any cir-
cuit, and it will be found
exceedingly useful for
biasing purposes in mains
receivers, with a conse-
quent reduction in the
risk of hum troubles. We
have thoroughly tested
these condensers, sub-
jecting some to as much

The Eguilode Speaker which was re - a with no
per cent. overload

ported -on in these columns on December wth no apparent trouble.
16th last. The new matching dial on They are roughly lin. In
the rear is clearly shown by this diameter by about 2/in.

long, and thus may con -illustration. venicntly be fixed into
most receivers in, place of
the standard type which
may at present be fitted.

The capacities range from 2 mfds. to 50 mfds., and the
price from 2s. 6d.

NEW PETO-SCOTT LOUD -SPEAKER
ANEW moving -soil loud -speaker of sound design

is now. offered by Messrs. Peto-Scott. It will
be recalled that this firm previously had a remarkable
model which sold at 15s.. and the demand has resulted
in the stock of this speaker being completely disposed
of. The new model Is slightly dearer, and is of more
robust design. The magnet system is of the orthodox
claw type, and is larger than the previous model,

whilst the cone itself
Triodes Pielyea is of a prepared

O7
" 08

paper material. The
ioQ 4morw chassis is also con -

O 150 -- tinued so that the'7 back of theO, 0/4 dia-
phragm is practi-

cally enclosed, with the
result that the complete
unit is slightly heavier than

8; and E to 10. the previous model. The
sensitivity of this speakerMains H.F. jontodes B to 12;

C to 11 ; D to 13 ; E to 15 ; is quite as good as the
original model, satisfactoryF to 16; CI to 15 ;and top cap

to 17. results being obtained with
Mains duo diode triode: D to O O j 0 a good two -valve receiver.

8; E to 10; Fto 11; Gto 9; and It appears to handle slightly
top cap to 7. This test is for more volume than the old
triode section only. The diodes type, and a 5 -watt amplifier
will fail when cathode emission 7 pin yak, ma:lee was coupled to it without
fails, a fact which will be re any undue chatter. The-
vcaled by the triode test above. The connection )or an additional !lake -holder for response curve is sensibly

Mains single diode tetrode B to testing Multi -Pin values on the Six -Sixty and similar straight over the normal
12 ; C to 14 ; D to 13; E to 15; test sets. frequency band, bass being
F to 16; and top cap to 17, reproduced with a clean

Mains duo diode pentode : B to 12 ; D to 13 ; B to tone, and the upper notes coming out in a crisp manner
15 ; F to 16 ; and top cap to 17. without squeakiness. At 19s. 6d., complete with dust -

Mains output pentode : B to 2; C to 1 ; D to 3 ; E to bag. this is a line which no reader should pass by.
5 ; F to 6 ; and G to 4. A Class B model is available at 22s. 6d.
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.MAGNUM COMPONENTS

.AMONG recent new Magnum components are the
H.F. choke and the two -gang condenser. The

former is wound with high-grade copper wire on a
slotted ebonite former. A high inductance with a low
self -capacity is obtained,- and the choke is' suitable
for use in the anode circuit of a S.G. valve, or for
simple reaction purposes. The component is designed
for one -hole fixing, and terminals are provided for
ease of connection. The price is 2s. 6d. The two -
gang condenser incorporates two of the .0005 mfd.
magnadensers, together with a Magnum slow-motion
drive, and an independent drive is provided for trim-
ming purposes. Both drives are positive and non -
slipping, and the dial is calibrated 0 to 100, or. if
desired, in wavelengths for use with Magnum coils.
The price of this unit is 10s. 6d., and, if desired, a
grey cellulose cover may be obtained for an ad-
ditional Is.

BUILDING THE NUCLEON 4
(Continued from page 786)

of the small fixed condensers having to be
accommodated near to their respective
associated components instead of being
disposed below the surface. - However,
it is not possible to have things both ways,
and, therefore, the difficulty of wiring and
other drawbacks of the " one -side layout "
must be contended with.
Construction

Before commencing construction the
various components should be placed on the
baseboard exactly as shown in the Wiring
Diagram, Fig. 6, and not until every part
has been found to be exactly in place should
the fixing screws be driven home. It
will be found most convenient to leave the
tuning condenser until last, and to fit only
the valveholders and the fixed condensers
at the outset, the various interconnecting
wires being put in as the assembly pro-
gresses. If the whole of the components
are mounted first, it may be found by
Some constructors that the wires to the
filament terminals of the valveholders,
for instance, are impossible to connect.
When the valveholders have been wired
the transformers may be mounted and then
the terminal strip at the rear. The leads
to the terminals should be fitted, and then
the three coils mounted in the space
provided. Care must be exercised to get
these in the correct positions, as it will be
noticed that two of these are for the band-
pass tuner and the third has entirely
different connections: If they are reversed
on the baseboard the receiver will not
function. Coil TG is nearest the panel,
and coil BP2 is the centre one.
The Panel

Now drill the panel, using the dimensions
in Fig. 2 as a guide, and marking out the
window from the template supplied with
the drive. To cut this out a fretsaw may
be used, or a number of small holes may
be drilled all round the edge of the opening
and the central piece of ebonite then
broken out. It will not be necessary to
file the opening smooth if the hole is made
slightly larger than that recommended on
the template. Mount the escutcheon and
the other panel components, and then attach
the leads to the reaction condenser, poten-
tiometer, and switch. Place the panel in
position and fix the retaining screws, after
which the remaining wires may be fitted
into position. It will be seen that in many
cases soldering has been resorted to in
order to make quite certain of good con-
nection, but there is no reason why the
task of building should be shirked on
this account, as soldering is a really simple
job, and, as has already been mentioned
many times in these pages, the principal
point to bear in mind is cleanliness. If
the iron is used when it is really hot and the
work is clean the solder will run quite freely,
and a really sound connection will result.
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The Editor does not necessarily agree with opinions expressed by his correspondents.
All letters must be accompanied by the name and address of the sender (not necessarily

for publication).

A Very Useful Little Set
SIR,-I received the PRACTICAL WIRELESS

Kit of Tools safely, with which I am de-
lighted. They are a very useful little set,
and are well worth the money. I am a
regular reader of your valuable paper,
so I also have the set of spanners and drill
gauge. Every success to PRACTICAL WIRE-
LEss.--F. HANES (Burton -on -Trent).
" Time Constant "

SIR,-In the December 2nd issue the
term " time factor " is mentioned in
Photon's article, " The Subdivision of
Copper." I would be grateful if you would
tell me in plain words :

1. Where the question of time comes in ?
2. The importance of the " time factor."
3. And physical explanation of the term.
In reading an article on electric instru-

ments I came across Maximum time
factor." What does this mean ?-31.
NEIDLE (London, S.E.).

[Firstly it would appear that when you
mention c time factor " you are misquoting
from the article in which the term used is

time constant." The time constant is a
terns used in electrical engineering to denote
the relation between L the inductance, and
R the ohmic resistance of a circuit, but it is
also applied to circuits having a capacity
and resistance in which the time constant
is: CxR

More generally it applies to any physical
change, whether electrical or otherwise, which
follows the logarithmic law. For example,
when an E.M.F. is applied to a circuit that
comprises a resistance only the current rises
immediately to a value = V IR. If there is
an inductance also in circuit the current rises
logarithmically, ultimately reaching tiles ame
value KIR, but the initial rate of rise is
determined by the inductance only and the
time constant is the time which would elapse
if this initial rate of rise were to continue
till the value V IR is reached. The actual
current flowing after that period of time is
approximately two-thirds of the full value
17/R.-En.]
A Wonderful Kit.

Stn,-I wish to take this opportunity
of thanking you for year wonderful Pocket
Tool Kit. One look at these tools is
enough to convince anypne that they
are made to stand the test of time; PRAC-
TICAL WIRELESS will also stand this test,
because it is always kept up to a high
standard.-G. BAILEY (London, N.).
"Proud To Own Such a Set"

SIR,-Thanks very much for the Tool
Kit just received. Such a kit was, you
may be sure, scrutinized severely, and as a
practical man I have not the slightest
hesitation in stating it is (in my opinion)
a kit of the essential tools every amateur
constructor should pbssess. I am proud
to own such a kit, and urgently urge others
to write you for one..-F. O'C. COOPER
(Dover).

" Remarkable Value for the Money "
Stu,-I beg to acknowledge receipt of

my Tool. Kit, and I must say that it exceeded

all of my expectations. The gift is like
PRACTICAL WIRELESS, remarkable value
for the money.-R. TAYLOR (Churt).

" A Wonderful Volume"
SIR,-I have been a regular reader of

PRACTICAL WIRELESS since the first edition,
and I think it is a very good wireless maga-
zine for beginners and experts alike. I
also wish to thank you for your " Popular
Mechanics Encyclopaedia," which I have
just received. It is a wonderful volume,
and will be most useful to me.-G. ALLAN
(Forest Gate). "

"Exactly What Is Required"
SIR,-I should like to take this oppor-

tunity in wishing your paper every success.
I consider that it is about the best weekly
wireless periodical that I have read since
about 1922. No, I have not been a reader
since No. 1 issue, but that I regret. How-
ever, I consider that your gift Tool Kit
is exactly what is required by a person who
spends neally all his time at the experi-
mental bench.-G. BARTHOLOMEW (Bul-
ford).

" The Ideal Tool Kit "
SIR,-I must write and thank you for

the really first-class Tool Kit which arrived
O.K. It is the ideal kit for the wireless
enthusiast. -J. E. BISHOP (London, W.C.).

CUT THIS OUT EACH. WEEK

DO YOU KNOW?
-THAT whilst indirectly -heated valves are
warming up, the primary of an L.F. trans-
former is unloaded.
--THAT the above point explains the cause of
hum when first switching on a mains receiver.
-THAT it is not possible to convert an induc-
tive condenser into a non -inductive condenser
by external means.
-THAT, generally speaking, it is not possible
to use A.V.C. in a D.C. mains receiver unless a
simple inefficient circuit is employed.
-THAT a whistle which accompanies loud-
speaker reproduction, and which stops when the
grid of the output valve is touched, denotes L.F.
instability.
--THAT the simplest cure for the above is to
reverse the connections to one of the L.F
transformer windings.
-THAT instability can be caused by the
vibration of the vanes of a tuning condenser.
-THAT an H.F. choke may be wound on a
tapered former to improve its characteristics.
-THAT a sectional -wound choke, with small
sections at either end, acts in a similar manner
to the above type.

0 I a  soe e  
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 then; if a stamped and 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.
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"We're Fluxite and Solder- For Wireless RECEPTION
the re Male pair ; we've done our share

Famous for Soldering- So NOW we're announced as
knows everywhere ! "THE POPULAR PAIR!"

See that Fluxite and Solder are always by you
-in the house-garage-workshop-anywhere
where simple, speedy soldering is needed.

ALL MECHANICS WILL HAVE

FLUXITE
IT SIMPLIFIES ALL SOLDERING
All Ironmongers sell Fluxite in tins : 9d., 8d.,
Is. 4d., and Is. 8d. Ask to see the FLUXITE
POCKET SOLDERING SET-complete with
full instructions -7s. 6d. Ask also for our
leaflet on HARDENING STEEL with Fluxite.

FLUXITE, LTD.
(Dept. W.P.), ROTHERHITHE, S.E.16.

FOR ALL REPAIRS!

13 I I Ai .

FIT THIS
ELECTRIC
CLOCK
TO YOUR SET!
NO MAINS NEEDED!

exa trd/i.eY NO WINDING/
esiDB rCia SEEMIG RAND KEEPS CORRECT TIME

Works off small battery lasting 12 months, or ran
be plugged into G.B. battery without affecting recep-
tion. Uses practically no current. Fits into hole
31in. dia. is any panel up to in, thick. Easy to
fix-no screws required. Only
Iin. from front of panel to back
of case. swiss 1110VeMellt. Hands
set from front. Nickel - plated
bezel. Useful addition to any
sot.
RIVERSIDE MPG. Co., Ltd.,
Dept. 21. Crisp Road, COMPLETE WITH BATTERY

Hammersmith, W.6. ememmennli
Telma. one : Riverside 6392. POSTAGE GO

The "Modern Aeria,"
far the

Modern See

LION(1932)LTD

 END H.T. WORRIES
ONCE AND FOR ALL.
Thousands of listener -'have
proved the Standard
Icelandic Battery a pay-
ing proposition. Gives

Any abundant pure current.
voltage supplied year in year out, at half
cost of dry _batteries, Does away with constant
replacements and poor results. Always up to voltage,
regathens power when not in use. Annual replenish-
ment all that is necessary. S. IC, of Edinboro',
writes: " Rare used this battery for last five years
and found it good and superior to dry batteries."
120v. 12,500 m.a., £2 complete, cart, paid.
Write for details.
ALL STANDARD EA TTERT SPARES SUPPLIED.

THE WET H.T. BATTERY CO. (Pr.),
26, LISLE STREET. LONDON, W.C.2. Gerrard dill
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-EASY PAYMENTS
"There's no
The test firm to
payments. Nine

Press. Thom.

place like HOLMES."
supply Wiveless parts on easy
years advertiser in Wireless
nds of satisfied customers.

EPOCH
2 DWARF

201h Century ,

thin. SUPER .

135.P.M. .

SPEAKERS
Monthly Pay -

Deposit. mutts.
23'6 4/4 5 of 4/4
35'- 4/10 7 of 4/10
45/- 4111 9 of 4/11
84/- 7/8 11 of 7/8

Lists Skyscraper 4 .., 112/6 10/- 11 of 10/3
TELSEN 325 Star Kit 39;6 5/5 7 of 5.'5
EX1DE H.T. Accuni.,

120v. ... .. 601- 61- 9 of 6/8
BLUE SPOT. 29PM.... 32:6 4/5 7 of 4;5
ATLAS ELIMINATOR,

No. CA25 ... 59/6 5/- 11 of 5'6
B.LIT. Pick-up 211- 3/10 5 of 3/10

Parts for any Kit Set. Auy make of Speaker.
New Goods Obtained for Every Order.
Send us a list of Ore parts you require and the pay-
ments that will suit your convenience, and we will
send you a definite quotation. Anything Wireless.

H. W. HOLMES, 29, FOLEY STREET,
Great Portland Street, London, W.I.

'hone: Drumm, 1414.

If you already have a
moving -wit speaker and
wish to incorporate Class

" amplification, the
EPOCH Class "R " Adap-
tor is ideal for your purpose.
It converts your set to
Class "B " without any
alteration whatever.
SEND ONLY 5/-; if satisfied pay further
5'. at once, then 8 monthly payments of

Mash in 7 days, 45i-i. Supplied com-
plete wile Class " B " Valve.

'For the EPOCH Class "B " combined Cobalt P.M SPEAKER;
and Class "B " UNIT, send only 5,-; if satisfied pay further

 5./- at once, then 8 moathiy payments of 7 6. (Cash in 71
days, 62:-.). Complete with Class "B " Valve.

E. J. HERAUD, Ltd. (Dept. P.40),
NUMBER ONE, EDMONTON, LONDON, NAB

Satisfaction or Money Back Guaranted.

EASY TERMS DEL I
PROMPT

VERY

Any Arnplion, Blue Spot, Baker, Celestion,
Epoch, IIt, & A. Rola, Sonochorde, Grampian,
!gran ic, Larnplugh, Magnavox, Ormond, W.B.

or Ferranti Moving Coil Speaker Supplied.

Send 51- only
and pay the balance by monthly instalments. No
references. Entirely private and confidential.
KITS, PARTS, SETS, ELECTRIC

CLOCKS ON EASY TERMS.
Write for Catalogue and state requirements,

TURNADGE AND PARTNERS, LTD.
Ludgate House, Fleet St., London, E.C.4.

Telephone : Central 1903.

'OSIEIORW /17 A
CA A WYE" 7- S

r TWA"

CHAS. A .0515ORN

ATALOGUES
EC EIVED

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, Ge0. Nezeues, Ltd., 8/11,
Southampton St., Strand, London, ie.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.
MULLARD H.F. PENTODES

CONSTRUCTORS
contemplating the use of screened

(H.F.) pentodes in their next receiver should
obtain a copy of a new Mullard leaflet on these valves
which has just been issued. The special properties of
the screened pentode are fully described, and are
followed by full operating data and characteristics,
with curves of the two Mallard types-V.P.4 and
S.P.4-and practical operating hints for using these
valves in modern circuits.
EELEX SHORT-WAVE CONVERTERS
THE problem of getting a short-wave superhet type

converter to work .with superhet receivers has
been effectively solved by J. J. Eastiek and Sons.
who have produced a range of compact converters of
single and two -valve types, the ,two -valve models
having an extra stage of amplirMation. The con-
verters are suitable for all types of broadcast receivers
which are designed for reception shove 1,000 metres.
The wavelength range of the converter with the
standard coil supplied is 15-60 metres, although this
range can be increased to 120 metres by means of an
additional coil. Booklets containing full particulars
can he obtained from the above -mentioned firm at
118, Bunhill Row, London, E.C.1.
"THE ALL -METAL WAY, 1934."
THIS, is the title of an attractive handbook dealing

with the construction of H.T. battery eliminators
and battery chargers embodying Westinghouse metal
rectifiers. The book, which is primarily of interest
to home constructors who prefer to build their own
apparatus, deals fully with rectification, battery
eliminator problems, mains conversion, and battery
charging. There is also a section devoted to Westeetors
and their uses in various circuits. The book is well
illustrated with diagrams which should be very useful
to the home constructor. Copies of the handbook can
be obtained for 3d. each, post free, from The Westing-
house Brake and Saxby Signal Company, 82, York
Road, king's Cross, N.1.

RADIO CLUBS
AND SOCIETIES

Club Stencils should not exceed 200 words in I, nal h
and Omura be received First Post each filmitiny
morning for publication in the following week's issue.
THE CROYDON RADIO SOCIETY

A popular comparison of members' gramophone
pick-ups took place on December 12th at St. Peter's
Hall, S. Croydon. .A motor was fixed to n special
test board, around which was screwed each pick-up on
arrival. Switching enabled any two to he compared
at a time, and all of them fed into a high-class receiver,
using an A.C. H.L. and an L.S.6a at 350 volts for
output. A discussion revealing some inherent diffi-
culties in records and their reproduction first took
place. Correct tracking was vital, and the needle
must remain at right angles to the radius. There was
also the difficulty of side pull on the groove, methods
of minimizing this being indicated. In any case
needle scratch limited top response at 3,500 cycles,
while impracticability of a wide groove limited the
basis. Tests were performed on a special musical
frequency test record, and various needles were tried
in turn. The Society is preparing for its New Year
campaign for members, and PRACTICAL WIRELESS
readers can gain ready admittance on application to
the hon. secretary, E. L. Cumbers, May ycourt, Campden
Road, S. Croydon.
SLADE RADIO

It was a " Members' Night" at a meeting held
recently, and the opportunity was taken to deal with
the following :-

1. Questions on subjects relating to lectures during
the past quarter.

2. General questions.
3. Interference, mains, etc.
A large number of questions were raised and dealt

with in a very satisfactory manner by Messrs. A.
Freeman and G. T. Peck, the joint technical advisers.
During the evening an oscillator of the latest type
was exhibited and inspected by the members with
great interest - Hon. Sec., 110, Binaries Road,
Gravelly Hill, Birmingham.
BATTERSEA AND DISTRICT RADIO SOCIETY

On Friday evening, December 15th, the Battersea
and District Radio Society held its last meeting, for
1933, when Mr. D. Ashby, of the Westinghouse Brake
and Saxby Signal Co.' Ltd., gave a lantern lecture on
the " Westector and its Associated Circuits." Various
circuits for detection, automatic volume control, and
H.T. efferent economizing by means of the Westector
were shown by means of slides, and Ably explained by
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the lecturer. The next meeting will be on January 9th,
when it is hoped that the finishing touches will be
given to the new D.C. mains receiver which the
members have been building. -L. W. Smith, Hon. Sec.,
8, Emu Road, Battersea, S.W.8.
INTERNATIONAL SHORT-WAVE CLUB (LONDON

CHAPTER)
At the meeting of the London Chapter held at

Hall, -Wandsworth Road, S.W.8, on Friday,
December 15th, Mr. P. J. L. MacfarlaneG5MK,
gave an illustrated talk on the layout and construction
of short-wave receivers. He also gave some details
of a new method he has discovered of obtaining
reaction. A discussion then folloWed, dealing with the
propagation of ultra -short waves. Various theories
being put forward by the members, who showed great
interest in this subject. Our new series of meetings
commenced on January 5th at 8.0 p.m. -A. E. Bear,
Sec., 10, St. Mary's Place, Rotherhithe, London, S.E.16
INTERNATIONAL SHORT-WAVE CLUB (MAN-

CHESTER CHAPTER)
A large number of short-wave listeners attended

the inauguration of the Manchester Chapter of the
International Short Wave Club, held on Tuesday,
December 12th, at 75, Long Street, Middleton, nr.
Manchester. Mr. F. Fielding, of Allied Newspapers,
Ltd., and Sir. F. Sharpe were present. Mr. H. Wild,
chairman, in opening the meeting spoke of the many
advantages of being a member of this world-wide
organization. Mr. Fielding then gave a talk on short-
wave receivers, and mentioned the thrills to be obtained
by hearing Australia for the first time. Mr. H. B.
Shields, technical adviser, then described and demon-
strated several short-wavVreceivers. All present agreed
that they had enjoyed a most interesting evening.
Many exclusive features have been arranged for future
meetings, and all PRACTICAL WIRELESS readers in
the district who are interested in short-wave work
are invited to attend, The next meeting will be held
at 75, Long Street, Middleton, nr. Manchester, at
8.0 p.m. on Tuesday, January 9.-R. Lawton,
Secretary, 10, Dalton Avenue, Thatch Leach Lane,
Whitcfield, Nr. Manchester.
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MAC (London, N.10) : We can trace the following
call signs : (2) G6V1i, A. R. Dellbridge, " Norman-
hurst," High Road, Laindon, Essex ; (4) G2WS, W. A.
Scare, B.A., 4, Ridge Mount, Cliff Road, Hyde Park.
Leeds, Yorks; (5) GSVT, A. E. J. Cooper, " Half -
acres," Bishops Stortford, Hertfordshire; (6) G5VL,
R. W. Leader and H. J. Powditch, north House,
Forth, St. Colomb Minor, Cornwall; (9) G5CV, P. D.
Walters, 45, Fairfax Road, Bedford Park, W.4 ;
(11) G2SK, K. G. Styles, 19, Southampton Buildings,
Chancery bane, W.C.2 ; (12) G5UK, M. B. Buckwell,
114, Tankerville Drive, Leigh -on -Sea, Southend,
Essex ; (13) G6VI, W. MacCallum, 21, Park Place,
Stirling, Scotland ; (16) 0 5VB, A. F. Elton Both,
" Francisca," Barlow Road, Hampton, Middlesex;
(17) G5SB, S. Berry, 143, Cheltenham Road, Bristol, 6 ;
(18) G5R13, A. R. V. Garrett. Swinley House, South
Ascot, Berkshire; (20) HAF4A, Denes Bibo, 50,
Marvany Utca, Budapest 1, Hungary ; (21) PAOAG,
it. H. Brouwer, 14, Grootestrasse, Rijssen, Holland;
(23) PAOHB, W. M. F. J. Often, Havermarkt, Breda,
Holland ; (25) PAORD, J. R. Letitre, 111, Scheven-
ingenschelaan, The Hague, Holland ; (27) PAORI',
M. E. A. Bemelmans, 24, Bezuidenhout, The Hague,
Holland ; (28) PAOMF, J. H. Van Dijk, 381, Hoofds
weg, Amsterdam, Holland ; (30) F8VG, Georget,
Rue de l'Eglise, St. -Laurent pros Epinal (Vosges).
France; (31) F3BI, Marc Tonna, 134, Boulevard
Dauphinot, Rheims, France; (33) F3CP, Louis
Itegnier, 9, Rue de Mazenay, Le Creuzot, France;
(34) F8P1J, Bassos, 2, Rue Saint Vincent -de -Paul,
Bordeaux (Gironde), France ; (36) F8QS, Eugene
Dartevelle, 21, Rue de Douzies, Sous -le -Bois, Maubeuge,
(Nord), France; (37) F3AM, P. Munch, 1, Rue du
Hugstein, Guebwiller (Haut Rhin), France; (38)
F8KI (K ?), M. Yvonnet, 8, Rue Desnouettes, Paris
(15), France; (39) FSVV, Marcel Dudouet, Chalet
1).9, Colombelles (Calvados), France; (40) FSAC-
Lagien, 12, Rue Edmond Rostond, Marseilles, Bouches.
du -Melee, France; (41) F8CL, De Commines de
Marsilly, Villa Saint Georges, Saint -L6 (Manche),
France ; (42) FSJE, Leon Conk, 8, Rue Victor Hugo,
Brest (Finistere), France ; (43) F3BN, Marcel Mathias,
36, Rue Marchais, Orleans (Loiret), France; (44)
Pin, Bouchard, Les Erables, Route de Corcelles,
Dijon (C6te d'Or), France ; (45) FSVL, Caradec,
177, Rue Croix-Nivert, Paris (15), France ; (46) FSYR,
Beaujeau, 85, Rue Sadi-Carnot, Armentieres (Nord),
France; (47) EAR155, Ignacio Guitian, 44, General
Lacy, Madrid, Spain; (49) HB9K, Philip Recordon,
Grand Champ, Lausanne, Switzerland; (50) HB9AA,
Hans Buechler, 77, Scheuchzeretrasse, Zurich 6,
Switzerland ; (51) ON4BI, (A ?), H. de Thier, 115,
Avenue du Chene, Reuse', lien let's, Belgium ; (52)
FSMI (L7), Lieutenant Paqueron, Chef de Trans-
missions du Territoire, 22, Rue du Commandant
Mellier, Fez (Merocco) ; (53) CT1Fie. Mario de Vascon-
celos, 461, Rua das Vales, Oporto, Portugal. AUSSI
(Kent); SILVANUS HAYWOOD (Tipton) : VIe2ME,
Sydney (Australia) received direct on 31.28 In. The
interval signal is the call of the Kookaburra (Laughing
Jackass). The address is : Amalgamated Wireless,
Ltd., 17, York Street, Sydney, N.S.W., Australia.
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SPECIAL NOTE.
IWe wish to draw the reader's attention to the

fact that the Queries Service in intended only
1 for the solution of problems or difficulties

arising from the construction of receivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
We regret that we cannot , for obvious reasons-

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

(2) Suggest alterations or modifications of
T

receivers described in our contem-
poraries.

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

I (4) Answer queries over the telephone.
- Please note also that allsketehes and drawings

which are sent to us should bear the name
and address of the sender.

Zo0=1.11.414M.c1404=.04110.041111110001111.001M.411=1,04.1M11.01

THERMAL DELAY SWITCH
" As a new reader of your interesting periodical

I have just seen reference to what is called a thermal
delay switch. I realize from the name that this
operates on a temperature basis, but regret that I
cannot see its application in a normal receiver. Please
could you let me know just what it is, and its general
application ? "--G. H. (Kettering).

The switch is employed on the mains side of a
receiver, which uses a rectifying valve of the indirectly -
heated type. The heater of such a valve is fed from a
secondary winding on the mains transformer, and the
centre tap of this winding is employed as the H.T.
positive lead. Obviously, therefore, when the mans
are switched on the H.T. positive connection is com-
pleted to the receiver, but the heater takes thirty
seconds or so to obtain maximum emission, and thus
there is a risk of condensers and other components
breaking down due to the excessive load caused by the
fact that no anode current can flow until the valve
is giving emission. Where the valves in the receiver
are of similar type the danger is increased. The delay
switch is wired in series In the H.T. lead, and it is fed
from the same heater winding. Thus, whilst the
heater is attaining maximum temperature the switch
is also warming up and only closes when a certain
temperature is obtained. This is designed to take
approximately the same time as the normal I.H.
valve. The switch may, of course, be employed in a
D.C. mains receiver for the same reason.

WAVE -CHANGE SWITCH FAULTY
" My receiver has been working for quite a long

time without any trouble, but find I cannot now get
Daventry or other long -wave stations. When I switch
over to the long waves there is a sort of rustling noise,
but there are no signals and reaction also seems dead.
Can you give me any idea what ,is wrong ? "-R. B.,
(Pimlico).

It is most probable that the wave -change switch has
become faulty, due either to corrosion or a bad contact
caused by a weakened spring. There is, however,
the remote possibility that one of the long -wave
windings (if more than one coil is used) has broken,
although with the majority of commercial coils this
should not happen. Examine the switch carefully
and we think you will find that this is the real cause
of the trouble. Whenever a set works well on one
wave -band and fails on another it may be taken that
the fault can only arise in the part of the circuit which
is changed, and with the majority of broadcast re-
ceivers one part of the coil is simply shorted out for
medium waves, thus localising the fault as being in
the switch or that portion of the coil which is brought
into circuit.

FUSE SHORTING TO CHASSIS
" I have finished the Orbit but am rather puzzled

by a peculiar fault which is occurring on it. When I
finished and screwed the fuse bulb in it glowed fairly
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brightly. The switch was off,' and so I pulled it
into the on ' position, and was surprised to see the fuse
go out and the valves then lit up and the set worked.
Results are really splendid, and I could not wish for a
better set, but I cannot understand whether I have
made a mistake in the wiring, or whether the fuss
should work as it does. It is definitely alight when the
switch is off and goes out when the set is on. Is this
normal ? "--W. D. C. (Bromsgrove).

The fault is due to the fact that you have screwed
the fuse bulb too hard into its holder. and this has
forced the lower contact down on to the metallized
chassis. If you give the bulb one or two turns upward
you will find that it will go out and will then function
in the ordinary way. A number of readers seem to have
experienced this peculiarity, and it would, therefore,
appear to be a good plan to fit a disc of paper or thin
card below the fuse holder when mounting this in
order to avoid the risk.

DATA SHEET No. 68.

Cu! this out each week and paste it in a
notebook.

SHUNT RESISTANCES FOR CON.
VERTING A 100..OHM METER.

Required Required yultiply-
(Ohms) ing factor Sh(Ohms)mg Factor

0.100
0.125
0.200
0.251
0.334
0.503
1.010
1.266
1.695

From the above table it will be seen that if a
meterhaving aresistance of 100 ohms and reading
5 milliampsisrequiredtoread 50 milliamps (that
is 10times) a shunt of 11.11 ohms will be required.
Knowing the resistance of the rector, any resist- .1

ante can be ascertained from the above table. i

1,000
800
500
400
300
200
100
80
60

50
40
30
20
10

6

2.04
2.56
3.45
5.26

11.11
14.29
20
25
33.33
50

100

5
4
3
2

FURY FOUR PROBLEM
" I have finished the Fury Four and can only get

very weak signals. I have tried everything to bring up
the strength but without avail. I finally borrowed a
meter and find that the total H.T. across the terminals
are only 30 volts I have checked all the resistances
by replacing them with others and can still get no
results. Can you give any clue to the trouble? "-
T. Y. D. (Gloucester).

There is undoubtedly a short-circuit across your
H.T. supply in some part of the receiver, and the only
way to find it is to connect a meter across H.T. positive
and negative and then to go right through the circuit
disconnecting various components one at a time until
you find that the voltage rises to normal. This may
seem tedious, but it is infallible, and it will most
likely be found that there is a short-circuit on to the
chassis.

MEASURING OUTPUT VOLUME
" I am getting really interested in the performance

of my set since I have taken up " Practical Wireless,"
and I have a problem to put to you. I know nothing
of mathematics, or the technical side of wireless, but
I am immensely keen to be able to measure the actual
volume given off by my set as I wish to carry out
experiments with various ideas and to compare them
with what I get now. I can, of course, judge the
quality by my ear, but I cannot judge actual power and
I should like to measure this, as I read that an increase

of 50 per cent. is not detectable by the ear alone."--i

If a circuit is made up by you and you cannot detect!
an increase in volume, there is hardly any necessity toi
measure it. However, from an interest point of view
you probably wish to carry out some experiment%andi
therefore the easiest arrangement is to fix up the'
following apparatus. Obtain a small disc of polished'
aluminium, say, about as large as a penny. Rave a
really high polish on one side, similar to a mirror.
Stick this, mirror side outwards, on a length of very
thin silk, and stretch the silk between two firmly
fixed arms. The entire structure should be really
rigid, and the length of silk should be adjusted so
that the mirror can rotate, or at least vibrate freely.
This piece of apparatus should be stood directly in
front of your loudspeaker (the actual optimum distance
being found by experiment), and a small lamp focused
on the mirror with no signals coming through. When
the set is switched on it will he found that the sound
waves will cause the mirror to move about, and you
can then arrange the lamp and mirror so that the spot
light cast by the latter is directed on to the wall.
The maximum movement will be obtained by the
loudest signal, and you should be able to arrange
matterssothat you get only a small movement with the
present set and thus be able easily to see the circuit
which produces maximum volume. Of course, the
lamp and mirror must always be placed exactly in
the same position,

ADDITIONAL LOUD -SPEAKER
" I was very interested in the recent article en

connecting an extra loud -speaker, but I find that all
through that article the author did not deal with the
push-pull circuit. As I am at present using this
arrangement, and should like to use an extra speaker,
1.should be glad of directions for connecting it to my
circuit."-H. A. S. (Gainaborough).

The conditions of a push-pull circuit are generally
similar to a triode employing an output choke. That
is, the two anodes of the push-pull valves are joined
together through a choke or the primary of an output
transformer. The centre tap of this winding is joined
to H.T. positive. Therefore, an extra speaker may
be joined to the two anodes, either direct, or through
a fixed condenser of 2 raids. There is no D.C. flowing
in the normal push-pull stage so that the condensers
are not essential, and they need only be used when the
extra speaker is supplied at some distance from the
apparatus. If the present speaker is joined to the
anodes, then it will be preferable (as in the other
cases mentioned in the article) to obtain a speaker with
an output transformer, or a separate transformer, and
to use this for supplying one speaker and the primary
to be used as a choke.

F. L. P. A. (Ho owayll).

STATICS
" I am rather puzzled by the phenomenon which

I receive regularly on my set. If I set the tuning
dials to a spot slightly below London there is practically
dead quiet. As I turn the dials towards London,'
however, there comes in a lot of cracklings and noises
which are strongest when I am tuned to London, and
if there is no music on there is a most horrible noise.
-G. T. (Edgware). 1,

The fault is quite beyond your control, and is due
to the high efficiency of your H.F. stage, or stagesi,!
The carrier -wave of the local station acts as a COW,
veyor for all kinds of static and other noises and these
are in themselves untuned but accompany the carrier
wave. Thus, when tuned to a point where there is no
broadcast station the noises are not so clearly audible
as when you tungin a powerful carrier with its accom-
panying mush." Obviously the noises (as well as
the general signal) will be reduced if you lower the
amount of H.F. amplification.

FREE ADVICE BUREAU
COUPON

This coupon is available until January 13,1934.
and must be attached to all letters containing a

queries.
PRACTICAL WIRELESS, 6/1/34.!..  fin en  .....
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MISCELLANEOUS
ADVERTISEMENTS

Advertisements are accepted for these
columns at the rate of 3d. per word.
Minimum charge 3/-. MI advertise-

ments must be prepaid.

PREMIER
Supply Stores, 20, High Street, Clapham,

S.W.4. See our advt. on Page 748 of December
23rd issue.
CO EIRE it.N RADIO'S Wireless Barga ins. ---se:

manufacturers' guaranteed surplus.
VARIABLE Condensers.-Lotus 2 -gang 0.0005

complete with dial, knob, escutcheon. 8/6; Lotus
Dyblock Single Variable 0.0005 Condensers with dial,
knob escutcheon, 4/9, (list 9/56; Hydra block con-
densers, new, 16 mfd., 2+2+8+2+1+1, 1,000 volt
test, 7/- each: 4 mfd., 2/6; 2 mfd., 1/9; 1 infd.,
Block condensers 1,500 volt, with terminals 20 mfd.
(2+ 2 + 2+ 2+ 2+2+ 2+ 2+1+1) 12/9; 10 mfd.
(2+2+2+2+1+1) 8/3.

RADIOPHONE Volume Controls and Switch.
50,000 and 10,000 ohms, 3/3 each (list 10/6).

HELLESENS 8 mfd., Electrolytic Condensers, 3/6
each, 4 mfd., 3/- each.

SPEAKERS.-Permanent magnet, 28/- (listed
40/6) ; D.C. mains energised, 2,500 to 6,500 ohms,

complete with humbucking coils and transformers,
16/6 (list 39/6): Magnavox D.C. speakers, M.C. latest
type "154" all voltages, 17/6 each. G.E.C. Stork
speakers, complete in magnificent cabinet, 19/6 (listed
13/15); Ormond speakers, complete in cabinets, 10/ -
(listed 25/-): Blue Spot, 100 U, 13/6 (list 37/6).

READY
Radio " 303 " A Kits, complete with

cabinet, M.C. speaker, less valves, £2/5 ; with
3 Mullard valves (P.M.1L.F., P.3.1.2D.X.,
£3/5 (list £6/17/6).

READY
Radio Meteor " A " 3 -Valve Screen Grid

Kit, complete with cabinet, M.C. speaker, less
valves, £3/7/6 ; with 3 Mullard valves (P.M.12A..
P.M.2.D.X. P.M.2.A.), £4/10 (list £8/7/6).

READY RADIO ST.400 Kits, as specified by
Scott Taggart, £2/19/6 each (list £4/17/6),

all kits brand new In original sealed cartons.
BT.H. Senior Pick-ups, 1934, complete with volume

control, 28/6 each (list 37/6). Blue Spot Pick-ups,
with volume control, Model " 88," 26/- each (listed 63/-).
Ferranti Chokes, C.T., 20 50 m.a., 6/9 each
(list 35/-); R.M.V. volume controls, 1/6 each (list 12/6)
Dubiliei 4 mfd. condensers (2+1+1), 1,000 volt,2/9each.
4.5 mfd. (2.25+2.25), 1,000 volt., 3/- each. Lumophon
D.C. Moving Coil Speakers with terminals, 11/6 each
;list 39/6). Mains Switches, 3 amp., 250 volt, 8d. each,
7/6 doz. Edison Bell Centre Tapped Inductance Coils,
all values from 20 upwards, 9d, each, 7/8 doz. assorted.
Amplion Loudspeaker Units, 2/3 each (list 12/6).
Every article perfectly new.

ALL Goods guaranteed New and Perfect and .en
Carriage Paid.

PLEASE Note.-We have opened branches a:
271-275, High Rd., Willesden Green, N.W.10,

and at 48, Lisle Street, W.C,2,where callers are cordially
invited to inspect our large stocks of wireless bargains.
Please send all post orders to 323, Euston Rd., N.W.1.

SOUTHERN RADIO, 323, Euston 1W., London,
N.W.1 (near Warren St. Tube). 'Phone : Museum

4524.
THE following valves are guaranteed unused and

perfect, and any valve differing from the makers'
characteristics will be exchanged ; and all latest types.
A.C./Pens, P.T.4s, A.C.S.G/V.M.s, Pen. 4V.s, M.V.S.G.s,
A.C.S.2/Pens, M.M.4V.s, P.T.625s, V.M.S.4s, D.C.2/
Pens, D.P.T.s, P.M.24M.s, M,P.T.4s, V.31.4V.s,
A.C.S.1/V.M.s, P,31.2411s, D.C.28.G./1V.M.s, 11/-;
M.S.4s, M.S.4B.s, A.C.S.G.s, S.4V.A.s, S.4V.B.s;
M.S.G /L.A.s, D.S.B.s, A.C.S./2s, D.C.2S.G.s, 9/6.
U.14s, 10/-. " Class B " : P.M.2.B, P.10.220, 220.B, 8/6,
M.L.4s, A.C./P.s, P.M.24s, 8/-; A.C./H.L.s, 164V.s,
354V.s, A.C.2/11.L.s, 41M.H.L.s, 17.10s, U.U.60/250s,
M.11.4s, M.H.L.4s, 7/6; V.S.2s, 215S.G.s, 220S.G.s,
P.M.12s, P.M.12A.s, 9/-; 442B.U.s, D.W.3s, 8/6;
215P.s, 220P.s, L.P.2s, 4/9 ; P.2s, 6/6 ; P.T.2s,
P.M.22A.s, 0/-; ILL.210s, H.210s, L.210s, L.2s, 3/9.
All Types of Brand New American Valves in Stock,
first-class makes: 247s, 235s, 224s, 236s, 237s, 233s,
238s, 239s, 245s, 244s, 12/- ; 227s, 226s, 280s, 9/6 ;
242s, 232s, 11/- ; 17.X,250s, 16/- ; 281s, 14/6. Carriage
Paid. Cash with Order or c.o.d. Westinghouse rectifiers
unused 11.T.8, 10/- ; H.T.9, H.T.10, 11/3. Dubilier or
T.C.C. electrolytic condensers 8 M.F.D., 3/9. Magnavox.
D.C. 152 (2,500 olfins) or .6.500 ohms, gin. cone, 25/ -
.Ward, 45, Farringdon St., B.C.1.

MELFO-RAD " Guaranteed Kit " Specialists.
Nucleon CL/B.4, described within. First speci-

fied Kit, 15/8/9. ST./500, 78/-; Century Super,
£5/0/0. D.C. Mains Kit, £5/5/0. Universal A.0 D.C.
Mains, £5. "Melforad," 5, Queens Place, Hove.

RADIO SUPPLIES
Send your list of Radio needs for our quotation.
Kits, Parts, Sets, etc. Everything in Radio stocked,
prompt delivery.. 7 days' approval. Catalogue free.
Taylor & Standard Wet 11.T, replacements stocked.
N. TAYLOR, 9, GROVE RD., BALHAN, S.W.12

PRACTICAL WIRELESS

easy Temis
Strict Privacy Guaranteed
-we deal with you direct

N.T.S. PICK - UP
SEND FOR IT ON 7 DAYS' TRIAL

Frequency response 80-5,000 cycles.
Bakelite head, Florentine broom
finish. Complete with lead and
arm support.

Send only 2 6 for 7 days' trial.
If approved, balance, in 4

monthly payments of 4'3.

Cash or C.O.D. Carriage Paid,
17,6.

BLUE SPOT 29 P.M.
MOVING - COIL SPEAKER

SEND FOR IT ON 7 DAYS' TRIAL
A very popular P.M. Moving - cob
Speaker for operation from Power or

Pentode.

Send only 2/6 for 7
days' trial. If ap-
proved, balance in 6
monthly payments of
5/6.

Cash or C.O.D. Car-
riage Paid, 51/12,6

ELIMINATOR
SENT ON 7 DAYS' TRIAL
Model W.348. 150 volts at
28 MA. S.G. and Detector
tappings.
Send only 216 for 7 days'

trial. If
a pproved,
send fur-
ther 2/6.

Balance
n 1 7

monthly
payments
of
Cash or C.O.D. Carriage Paid 84/17/6.

NEW BLUE SPOT
CLASS 'B' OUTPUT STAGE

With

SEND FOR IT ON
7 DAYS' TRIAL
Class " B " Output Valve (less

speaker). Send only
2;6 for 7 days'
Trial. It approved
send further 116.
Balance in 11 monthly
payments of 4/,
Cash or C.O.D. Car-,
singe Paid, 22'3/6

NNT S 'LASS
'13'

. " SPEAKER
SEND FOR IT ON 7 DAYS' TRIAL
Gives perfect reproduction. With input
transformer for power or pentode.

Send 216 for 7 days'
Trial. If approved
pay balance in 5
monthly payments
of 46. Cash or
C.O.D. Carriage
Paid. 22/6.

Also model for
Power or Pentode.
Same Price and
Terms.

56, LUDGATE. HILL, LONDON,
Dear Sirs:
(a) Please lend me..

(5) I enclose Cash/Deposit

NAME \...._

ADDRESS

E.C.4.

Pr.W.64-34.

January 6th, 1934

ERICSSON
3/1 L.F. Transformers, List price,

17s. fid. New and guaranteed. Our price,
2s. 3d. post free U.K.-Pioneer Radio, Coptic St.,
London, W.C.1, .

REPAIRS TO ANY MAKE RADIO APPARATUS.
24 Hours service, guaranteed laboratory tested.

transformers, loud -speakers from 4/-. Eliminators,
Stains Transformers, etc. New cones fitted to Moving -
Coil speakers. Estimates free. Wates Volt/Amp
meters a speciality, 3/6, other makes quoted for.
Repair Dept. C. WEEDON POWER LINK RADIO
CO., 185. Earlham Grove, London, E.7. lidaryland
4344.
riliAL Electric offers Brand New Set Manufacturers'

surplus Moving Coil Speakers. Magnavox Type
D.C.144, 7 -in. cones 100/190 D.C. (2500 ohms) (40/76
M.A.) and 190/280 D.C. (6500 ohms) (29/43 M.A.) at
19/- each. 152 Type, 9 -in. cones same voltages at
26/- each. BOLAS F.6 (voltages as in Magnavox),
71 -in. cones at 18/- ; F.7 9 -In. cones same voltages at
25/-. Permanent Magnets, F.6 P.M., list 49/6, at 28/- ;
P.7 P.M., list £3, at 33/-. State if Power or Pentode
Transformer. All fitted Humbuckers. Also number
of Class " B ". State requirements. All goods Carr.
Paid. Cash with order or C.O.D. Chal Electric,
No. c, Conduit Street, London, W.I. Regent 6240.

WANTED good Modern Wireless Parts, Sets,
Eliminators, Meters, Valves, Speakers, etc.

Spot Cash Waiting, Send or bring. We pay more
than any other Dealer. Open 9 -8. --University Radio,
142, Drummond St., Hampstead ltd., N.W.1.

TELEVISION APPARATUS. We specialise in
all components for Portovisor described in this

journal. Send for illustrated list. -11. E. Sanders,
4, rayS Inn ltd., London, W.C.1.
L5a CASH PRIZES FOR POEMS ; particulars free.

Fiction also invited. Current Catalogue on
application. Stockwell, Ltd., 29, Ludgate Hill,
London.

PATENTS & TRADE MARKS
RING'S PATENT AGENCY, LTD., 1465, Qn. 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.

MAKES LIFE WORTH WHILE

French Maid (who has just been given the
sack) : " Ah, perfidious Albion, you burn
Joan of Arc, you send the great Napoleon

to exile, and now you dismiss me !"

The HUMORIST
EVERY FRIDAY. TWOPENCE.
At all Newsagents and Bookstalls.
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`LISTENERS IN' !
IS YOUR WIRELESS LICENCE
NUMBER IN THIS LIST ?

IT MAY BE WORTH
£50

Compare your number
and claim your reward

£50
£25

o
£5
£2
AL 728832 AO
AL 978818 AO
AL 765324 AP
AL 894655 AP
AO 374688 APel
AL 883309 AO
AL 589716 AO
AL 395874 AP
AL 862309 AP
AL 894812 AP
AN 637925 AP
AO 418601 AP
AO 850000 AP

Pffr

will be paid to holder of Licence
No. AO 802918

will be paid to holders of Licences :
Nos. AR 785505 AS 080957

will be paid to holders of Licences :
Nos. AP 054882 AQ 548196

will be paid to holders of Licences :
AS 373545 AP 128893 AQ 797083 AR 787019 AQ 562226

will be paid to holders of Licences :
849536 AP 425963 AQ 170467 AQ 260084 AR 145810 AR 115239
944774 AP 822997 A 208645 AQ 823651 AR 479299 AR 926405
692736 AP 128891 AQ 308456 AQ 166702 AR 896464 AR 832394
027949 AQ 001730 AQ 129841 AQ 014289 AR 247583 AS 006012
991119 AQ 373643 AQ 800846 AR 359002 AR 076426 AS 373520

will be paid to holders of Licences :
944902 AP 054761 AQ 547922 AQ 171538 AR 816707 AR 145795
802930 AP 330979 AQ 040893 AQ 840752 AR 618620 AR 235566
843999 AQ 099775 A 688746 AQ 014983 AR 406112 AR 832194
246433 AQ 837930 AQ 413299 AR 201908 AR 897000 AR 568362
993161 AQ 479766 AQ 426317 AR 365802 AR 911000 AR 747123
128864 AQ 170604 AQ 863448 AR 987011 AR 782894 AS 371169
027894 AQ 217707 A 320893 AR 373304 AR 358240 AS 346094
296415 AQ 562198 AQ 166941 AR 69105 AR 604975 AS 080955

This offer applies to licences which are actually in force on Saturday, January 6, 1934.

Before the awards are paid, claimants will be asked to undertake a simple publicity service in distributing leaflets to encourage
the sale of licences amongst those who at present do not fulfil their obligations by taking out a Post Office Licence before receiving
broadcast programme.,. Claims cannot be considered in connection with any Licence the date of issue of which is after Jan. 4, 1934.

For full particulars for
claiming awards and a com-
plete list of numbers see

ON SALE EVERYWHERE SATURDAY, January 6

PRACTICAL
HANDBOOKS

Clearly written and fully illustrated.

This series covers a wide field and will
prove of the greatest value to everyone
interested in models and how to make
them ; woodwork and other crafts.

ACCUMULATORS
An up-to-date handbook dealing with
every type of accumulator, methods of
charging them at home, care and main-
tenance, also explains how to erect a
charging station.

MOTOR CAR UPKEEP AND
OVERHAUL

Information covering the engine, decar-
bonising, valve grinding, the lighting
system, the carburettor, cooling system,
lubrication, springs and shock absorbers,
steering gear, brakes, wheels, axles,
tracing noises, etc., etc.

TOY MAKING FOR AMATEURS
How to make clockwork toys, model
aeroplanes, model locomotives, model
boats, ingenious toys operated by sand,
wooden models and toys, electrical toys,
steam toys, guns, kaleidoscopes, acrobats,
etc.

TWENTY-FIVE TESTED WIRELESS
CIRCUITS

All the sets described have been designed
to meet modern needs. They range from
simple crystal receivers to a seven -valve
super -heterodyne, and all the sets have
been made and tested before inclusion.

SIMPLE ELECTRICAL APPARATUS
An excellent little book for those who
wish to make simple and useful electrical
appliances, such as galvanometers, electric
motors, dynamos and Leyden jars.

MODEL BOAT BUILDING
Contains designs for battleship, speed
boat, paddle steamer and yachts. Excel-
lent models can be built with the simple
directions and diagrams given.

THE HOME WOODWORKER
Clear instructions on how to make a large
variety of articles in wood, together with
many useful hints on wood -working.

MODEL AEROPLANES AND
AIRSHIPS

Contains full descriptions of easy -to -make
models of every description that will fly.

THE HANDYMAN'S ENQUIRE
WITHIN

Hundreds of practical ideas and hints of
value to the man who is clever with his
hands.

25 SIMPLE WORKING MODELS
Ingenious and practical designs for electric,
steam and clock -work models.

NEWNES'
HOME MECHANIC

BOOKS
Obtainable at all Newsagents and
Bookstalls, or by post 5/2 each
front George Ncwnes, Ltd., 8-11,
Southampton St., Strand,1V .C.2. each

Ceo. Newnes, Ltd

44-
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A Sensible INVESTMENT for everyone in
Oct of the mom, valuable action illustratiort.s in tbi, 'rot!.

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
appliance1 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 spared
to make the theoretical treatment complete.

Included in this work are 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

the Wireless business.
NEWNES'

COMPLETE
WIRELESS

This fully illustrated new work deals with the whole
theory of wireless from the very simplest principles
up to the most 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 tooday for free illustrated descriptive folder and
details of a convenient easy purchase scheme to :

er THE HOME
LIBRARY BOOK CO.

(Dept. "Practical Wireless" 6134),
23.24, TAVISTOCK STREET,

COVENT GARDEN, LONDON, W.C.2.

P. W. Gift Stamp No. 1

Testing the Insulation Resistance between Mains
Input Terminals and Earth.,

Geo. Newnes. Ltd.

Printed by NEWNES & PEARSON PRINTING CO., LTD., EXIGOOL Street, Ladbroke Grove, W.10, and published by OnoMin
NEWNES, LTD., S-11, Southampton Street, Strand, W.C.S. Sole Agents fur Australia and New Zealand : GORDON S GOTCR,
LTD. South Africa : CENTRAL NEWS AGENCY, LTD. Practical Wirelos can he sent to any part of the world, post free, for

17/4 per annum ; six months, SYS. Registered at the General Post Office for Transmission by Caritditxt Magazine Post.
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GEORGE
NEWNES

LTD.
Vcl. 3. No. 69.
JANUARY 13th, 1934.
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THE MODERN
ELECTRIC EYE

THE WORLD'S HANDIEST AERIAL
SELF ADHESIVE A revolutionary idea in Aerials. Just unroll the tape and press it up in

pgsition around the room or up to the attic-and it sticks. One pull and it's
BEST PICK-UP down and leaves no mark. No danger from lightning, reduces static

C" NEATEST interference and increases selectivity. Ideal for artistic homes. Excellent
pick -till for flats. Obtainable everywhere. British Pix Co., Ltd., London, S.E.L

PIX INVISIBLE AERIAL DOUBLE
LENGTH 3/6

ADVT
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That's where the Screened Pentode starts its work

V P 4
S P 4
PRICE 17'6

Whenever you want advice

about your set or abcut your
valves - ask T.S.D. Mulard
Technical Service Department -
always at your service. You're

under no obligation whatsoever.
We help ourselves by helping

ycu. When wri'ing, whether your prcblem is big cr
small, give every detail, and address your envelope
to T.S.D., Ref. D.N.B.

No longer does the signal have to pass right through
to the output stage to reach the Pentode valve.
Because here is a valve designed to bring Pentode
Power into the aerial stage to modernise radio design
into Pentode -Detector -Pentode circuits. It is a great
step ! Remember how Mullards first introduced Pentode
Power into the output stage of receivers ! And then
realise that here at last comes Pentode Power in the
early stages-realise that this valve brings old A.C.

receivers up-to-date. Ask your dealer about this
new Screened Pentode. It is another Mullard Master
Valve - which speaks volumes.

Mullard
THE MASTEDVALV

The Mullard Wireless Service Co., Lid., III uilard House, Charing Cross Road, London, W.C.2.
4rks
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TWO FREE GIFTS NEXT WEEK !

EDITOR:
Vol. 11I4 No. 69 11 F. J. CAMM Jan. 13th, 1934.

Technical Staff:
W. J. Delaney,

H. J. Barton Chapple, Wh.Sch., B.Sc. (Hons.), A.M.I.E.E.,
Frank Preston, F.R.A., W. B. Richardson.

ROUND the WORLD of WIRELESS
What of Television ?
'THERE are distinct signs that television
1 is at last coming into its own, and

the public is realising that, although
present-day television transmissions are
not perfect, they are at least capable of
providing excellent entertainment. Until
lately the degree of perfection to which
wireless telephone reception has attained
has been offered as an excuse for the
statement that radio is rapidly approaching
finality. Such a statement is obviously
far from the truth, since no sound can be
really " complete." without, the associated
" vision." It is a very short time since
moving -pictures were considered to have
become well-nigh perfect, but immedi-
ately it was found possible to syn-
chronize sound and music with the
pictures, ideas underwent a rapid
change. To -day " silent " films would
be scoffed at, and in precisely the same
way it is safe to predict that " vision-
less " radio will very soon be a thing
of the past.

The change -over to televised wire-
less transmissions as common sources
of entertainment will probably come
" in a night," and it behoves every
interested amateur to make himself
acquainted with the principles of tele-
vision at the earliest possible oppor-
tunity. It is very largely with this
idea in mind that we commenced to
present to readers of PRACTICAL WIRE-
LESS a short time ago our " Television
Supplement," the popularity of which
has already become very apparent to
us. PRACTICAL WIRELESS has, since
its inception, gained a wonderful
reputation for presenting a vast
number of facts and a maximum amount
of information in concise and interesting
form, and readers may rest assured that
the self -same principles will apply to the
many articles on television which will be
given.

Perhaps there are some readers who
consider television beyond their compre-
hension, or who think that the necessary
apparatus is either complicated or costly.
To any such persons we would suggest
that they carefully peruse some of the
television articles, after which we are
convinced that their views will completely
be modified. To other readers who have
already assimilated the fundamentals, or

who have commenced to experiment with
television apparatus, we would say that
they will find all the additional information
and constructional details which they
require contained in our regular feature,
the " Television Supplement."

A Secret Out
FOR some time the Editor of PRACTICAL

WIRELESS has been hard at work on
what motor car manufacturers delight to
refer to as a " hush-hush " task. The
nature of this has been kept secret until
just recently, when it has become known
in th.- office that Mr. Camm has been
designing another new receiver for his

TWO FREE GIFTS NEXT
WEEK !

(I) The PRACTICAL WIRELESS " 1934 Wavelenlyth
Guide and Station Log "-A hang-up chart containing
all of the important stations and their new wave-
lengths, as laid down under the Lucerne Plan.

(2) A valuable Booklet entitled " MAKING YOUR
SET SELECTIVE." The problem of selectivity has
become acute. and this specially -prepared booklet
will show you how to modify your receiver to cope
with modern broadcasting conditions.

F. J. CAMM'S 1934 FURY SUPER.
Next week's issue will also contain details of Mr.

F. J. Camm's 1934 Fury Super. Every reader will be
interested in his latest receiver, and readers who built
the " Fury Four" (described in January and February
last year) will be enabled for a few shillings to bring
their receivers entirely up to date. The demand for
the next issue, in spite of a greatly increased printing
order, will be colossal I Reserve your copy now I     WO   ***    
readers. Mr. Camm described his " Fury
Four " in January, 1933, and this remark-
ably efficient set was easily the most
popular 'home -constructor set of the year.
The latest 1934 receiver is even better than
the 1933 one, so you can rest assured that
it is something really good. Although very
easy to make, it embodies all the latest
developments and is sure to meet with the
warm approval of every amateur who
delights in set construction. The writer
is forbidden from giving any _ further
details at the moment, but the complete
specification will shortly be available for
publication. Look out for the set which
will ensure perfect reception during 1934 !

Practical Mechanics for January
THEJanuary issue of NEWNES' PRACTICAL

MECHANICS (6d. from all newsagents,
or 7id. post free from George Newnes, Ltd.,
8-11, Southampton St.,Strand, W.C.2)
contains many interesting articles on
fascinating scientific and mechanical sub-
jects. There are well illustrated articles on

Making Mains Transformers for all Pur-
poses," " The Iris Diaphragm," " Astron-
omy," " Model Boats," " Making a Small
Precision Lathe," " Home Cinemato-
graphy," " Television Synchronizing Gear,"

Piccard Gondola," " Experiments in
Chemistry," " Microscopy," Home Re-
cording," " Practical Conjuring," " Lathe

Work for Amateurs," " Model Rail-
ways," " Gramophone Upkeep, Over-
haul and Repair," " Making an
Ingenious Combination Lock," " Prac-
tical Hints and Tips," " Building
Model Aeroplanes," " Making a Twin
Solenoid Electric Motor," " The
Polariscope," whilst special features
deal with "New Tools, Gadgets, and
Accessories," " Money Making Ideas,"
" Trade News," " Club Reports,"
" Free Patent Advice to Inventors,"
" Replies to Readers' Queries," " The
Latest Novelties," " Notes, News and
Views," etc., etc.

This modern and practical monthly
magazine is lavishly illustrated and
has an attractive new three -colour
cover each month. Get a copy to -day.

Mr. W. 0. Twells
IT is with deepest regret that " His

Master's .Voice " announce the
death of a valued member of their
Advertising Department; Mr. W. 0.

Twells. He died on December 16th at the
age of forty-five years, after a week's
illness, culminating in double pneumonia.

Mr. Twells joined " His Master's Voice "
in May last, after having been in charge of
the radio section of Columbia advertising
for four years. He was previously with
Celebritone, Ltd. He leaves a widow and
two young children. The funeral took place
on Tuesday, December 19th, at which
promilient members of both " His Master's
Voice " and Columbia staffs were present.

ENSURE YOUR FREE GIFTS BY
ORDERING NEXT WEEK'S ISSUE NOW I
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ROUND the WORLD pf WIRELESS (coniinued)
Wireless for Diamond Mines

AN interesting example of the use of
wireless in industry is the regular

Communication service maintained by the
Consolidated Diamond Mines of South-
West Africa, Limited, between their station
at Luderitzbucht (South-West Africa) and
their mining camp at Oranjemund, 160
/idles distant. Equipment capable of
operation on either telegraphy or telephony,
as desired, was supplied by the
Marconi Company some eighteen
months ago, and has since been
regularly used for the exchange
of messages at fixed hours every
morning and afternoon, on wave-
lengths of about 1,100 metres.
Despite the severity of the
atmospheric disturbances prev-
alent in South-West Africa, the
service is very reliable. An
interesting feature of the Lude-
ritzbucht station is that, its site
being on solid granite with sand
pockets, the use of counterpoise
is required instead of the usual
buried earths. The installations
at both stations are identical.
Theltransmitters are the Marconi
" U " type of 1 kilowatts power,
and derive their energy from
paraffin engine generator sets.
This type of transmitter com-
prises two rectifying valves and
one oscillator in the telegraph
unit, with a modulator and
submodulating valve added for
telephony. The wave range is
from 600 to 3,000 metres.

Short Plays from Midland
Regional
ON January 22nd Midland

Regional listeners will
hear three short plays-Maurice Baring's
The Drawback ; The Monkey's Paw, by
W. W. Jacobs, which has been given from
London, and Gertrude Jennings' clever
comedy of a lift, Five Birds in a Cage. Then,
on the 27th, there is a pantomime bur-
lesque, Snowdrop and the Seven Dwarfs
(Hollywood Version), with music and lyrics
by Ronald Hill. As the result of nearly
two hundred auditions, Martyn Webster
has found some new acting talent in the
region, and some new players will be in
the casts.

New " Points of View " Talks
THE first Scottish Regional discussion

in the new " Points of View " series
will take place on January 15th. This series
will bring to the microphone, on some half -
dozen occasions, distinguished Soots to
discuss some of the great world problems
of the present day. " Is Democra0
Doomed ' is first on an interesting list, and
it will be debated by Mr. Tom Johnston,
who was Parliamentary Under -Secretary
for Scotland in 1929-31, and Lord Privy
Seal in 1931, and Professor F. A. E. Crew,
the distinguished biologist and author. It
will be interesting to discover whether there
is a typically Scottish view -point on great
world problems.

Prague's Alternative Programmes
THE old Prague-Strasnice station, which

was closed down when the new Liblice
transmitter was brought into operation,

-,...,....i........".......--,.........i...i..;;...4.-.:......i...i.
I INTERESTING and TOPICAL i

1
PARAGRAPHS.....-....--.............0.."................ ....1

has been completely overhauled and brought
up to date. It is now carrying out tests
in the early morning hours on 249.2 metres
with a view to the broadcast of an alterna-
tive programme for radio listeners.

RECORDING THE KING',S CHRISTMAS MESSAGE

By special permission of The King, an H.M.V. gramophone record of his
Christmas Day speech was made in the "His Master's Voice" recording
laboratories at St. John's Wood. The half -recorded wax blank, which
is made chiefly of soap, can be seen, whilst one of the engineers adjusts
the volume and the other examines the track of the King s voice under
a magnifying glass. The width of the track of His Majesty's voice in

the record is only three thousandths of an inch.

Opera House Relay
IN future Radio Budapest will restrict

its relays of performances from the
Royal Hungarian Opera House to excerpts

Problem No. 69
Jackson made up a battery -receiver In

which an R.C.C. stage was incorporated. He
found that both on local stations and gramo-
phone the output valve was overloaded, so he
substituted a potentiometer for the grid leak
in the R.C.C. stage.. Re found, however, that
as the control was adjusted, very little altera-
tion in 'Volume vt'a5 experienced for part of
the travel, and then suddenly the volume fell
away rapidly, so that it was very difficult to
obtain smooth control of the volume. He had
the potentiometer tested and it was found to
be quite in order. What was wrong ? Three
books will be awarded for the first three
correct solutions opened. Address your
attempts to The Editor, PRACTICAL WIRELESS,
8-11, Southampton Street, Strand, London,
W.C.2. Envelopes should be marked Problem

.; No. 60 and posted to reach here not later
than January 15th:

SOLUTION TO PROBLEM No. 68
The bias resistance which was joined in the cathode

,lead of the H.F. valve in Jenkinson's receiver was
roken, thus isolating the cathode.

''  The following three readers succeeded in correctly
solving Problem No. 67, and books have, therefore,
been forwarded to them

M. W, Bowden, 3, St. Michaels Gardens, N. Kensing-
ton, London, W.10. G. B. Ashford, 221, Rookery Road,
Handswotth, Birmingham. R. Handford Banner,
Nether Farm, Shuttlewood Chesterfield.

consisting of one act, as it has been found
that when this course is adopted the appetite
of listeners is whetted and the opera house
bookings proportionately increase as a
consequence of the broadcast.

Neutral Broadcaster for Holland
SO far the two Dutch transmitters,

Hilversum and Huizen, have been run
by a number of political and religious

bodies, who in the course of
their programmes have intro-
duced a considerable amount of
propaganda for their respective
associations. In view of the
friction existing between these
various programme organizers
an attempt is to be made to
establish a high-po,wer station
with a view to a regular service
of strictly neutral broadcasts.
Some Music Case !

THE National Broadcasting
Company of America, when

removing its belongings to the
new headquarters at Radio City,
was called upon to transfer the
largest collection of music in the
world. It consists of more than
500,000 scores valued at well
over half a million dollars. In
many instances they bear the
actual signature of the com-
poser, an embellishment which
greatly enhances their value.

Radio in the Sahara Desert
HE French Authorities have

decided to establish a
comprehensive network of small
wireless telephony and tele-
graphy stations in the Sahara
desert with a view to linking

up the different military posts. The first
three stations will be installed at Wahatel
Faragia, Wahatel Karigia and on the Sinai
promontory.
Will the Poste-Parisien

Duties ?
ACCORDING to a report from Paris

the Poste-Parisien station may sus-
pend its entertainment broadcasts in the
near future, as there is a possibility of
the transmitter being taken over by the
French Admiralty. It would be used for en-
suring communications between the capital,
the naval seaports, and warships at sea.
Verbal or Gong Time Signals

CONTRARY to the custom adopted in
this country by which the exact time

is automatically supplied by the Greenwich
Observatory, many Continental stations still
broadcast at odd hours, and take their signals
from an electric clock in the studio. In Ger-
many, except at fixedperiods of the day, the
listener is verbally told the time when the
announcer strikes a gong and informs his
hearers the number of minutes or seconds
past the hour. A similar method has been the
custom in most French studios, but it is grad-
ually being replaced by clock carillons at
the opening or end of the programmes.
Value of Super -Power Valve's Emission
IN 1,000 hours a good two -volt battery

super -power valve would emit electrons
the total weight of which would be of the
order of 300 times the weight of the complete
filament.

Take Over Other
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THE ICONOSCOPE
IN studying the problem of flight, designers

have taken as their pattern or model
the bird, and so we have arrived

at the present state of perfection in the
art of flying. So it is with television. The
eye and its operation have been the object
of considerable attention by scientists who
have been endeavouring to reproduce by
artificial means what Nature provides.

Now Dr. Zworykin of America, who is
well known for his researches into the
problems of television, has produced by

' electrical means an " Electric Eye," which
functions in several respects
in a manner similar to that of
the human eye. In perfecting
the Iconoscope, as this new in-
vention is called, the cathode-
ray tube and the photo -electric
cell have been utilized. Both
have already been employed
in television, and it seems only
natural that further develop-
ments should be associated with
them.

The Cathode-ray Tube
Fundamentally the cathode-

ray tube is somewhat analogous
to the ordinary radio valve. It
possesses a hot cathode, or
filament, and an anode. Fig. 2
illustrates diagrammatically the
various elements comprising it.
'First of all there is the Fig.
cathode C, which is surrounded
by a circular shield S. Mounted above it is
the circular anode or " gun " as it is called.
Arranged above are two pairs of plates, D,
mounted at right angles to each other : these

-are known as the deflecting plates. The

Fig. 2.-Theoretical diagram of a
cathode rag tube.

TI -11F, MOD ERN
FLECTRIC 1F:YE

The Marvellous Invention of an American
Scientist. With the Iconoscope Objects
can be " Seen " in Their Entirety and

Retained in an Electronic " Memory."
By " LAMBDA "

PFICIPZE. NSIT "10F.AIC
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1.-Showing how the scenes projected on to the mosaic

glass tube is filled with a quantity of inert
gas, such as argon.

A positive potential of from 300 to 3,000
volts is applied to the anode, which has a
small hole in the centre. Electrons are
attracted to the anode and race through the
hole at high speed, impinging upon the
flourescent screen at the end of the tube.
On striking the fluorescent screen a luminous
greenish glow appears. In order to focus
the stream of electrons into a beam the
shield is given a negative bias and the
inert gas also assists in focusing. They are
therefore emitted from the cathode in a
stream similar to the stream of water which
emerges from the nozzle of a fireman's hose
pipe.

After leaving the anode they pass
through the two pairs of deflecting plates.
It is a unique property of this electron
stream that it can be diverted or bent, by
placing a bar magnet close to the tube,
when they will be attracted towards it.
This stream can also be bent by electrical
means.

A positive potential is applied to each
pair of deflecting
plates, whose func-.
tion is to alter the
direction of flow
of the electron
stream, one pair of
plates causing it to
adopt a vertical
movement and the
other plates causing
it to move horizon-
tally. This is how
we reproduce, by
electrical means,
the principle of
scanning as em-
ployed with the

Pc

Nipkow Disc or Mirror Drum in the
mechanical television systems.

The Photo -electric Cell
Here again\ we have a device which

operates fundamentally on the same
principles as that of the radio valve and
the cathode-ray tube ; that is, an emission
of electrons from a cathode is attracted to
the anode, this being at a positive potential
with respect to the cathode. The great
difference lies in the method adopted to
attract the electrons from the cathode to

the anode. In the photo-
electric cell the cathode usually
consists of a coating of nickel
or silver sprayed on the inside
of an evacuated glass bulb.
This sprayed surface is then
coated with a light-sensitive
metal. - The anode may be a
small disc of nickel, or may
take the form of a small sheet
of wire gauze.

Now when light is allowed to
fall upon the light-sensitive
cathode electrons are emitted ;
they are attracted to the anode
and an electric current flows.
This current, as can well be
imagined, is extremely small,
and is therefore amplified by
means of a suitable valve
amplifier. Its particular value
in television is that the amount
of current flowing varies with

the intensity of the light which is focused
upon it therefore the fluctuations in
light intensity can be converted into
a fluctuating electric current which is
directly proportional to the light value.
Having considered these two devices
we are now able to appreciate the
importance of the Iconoscope and the
remarkable advance which has been made
towards the perfection of television.

are scanned.

The Problem
With existing television systems all

scenes to be televised have to be scanned,
line by line, and the picture rebuilt at the
receiving end, dependence being placed
upon the persistence of vision of the human
eye to perfect the illusion. The scene is
therefore composed of a number of elements;
consequently the light falls on the photo -

(Continued overleaf)
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Fig.3.-Fundamental circuit depicting
the operation of the Iconoscope.
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(Continued from previous page)

electric cell for only a fractfon of a second.
and corresponds to the illumination of ono
picture element. Supposing we desire to
obtain a scene composed of, say, 70,000

. picture elements, the time of transmission
of one element will be quite infinitesimal.

We have already seen that the current
from a photo -electric cell is proportional to
the amount of light falling upon it and also
to the time during which it is acting on the
cell, so that in this example the amount of
light is very small indeed, and consequently
the amount of amplification needed to obtain
a satisfactory result would be very great.

Now the inventor of the Iconoscope
reasoned that if a television system could
be devised which would function -in the
same manner as the human eye, compre-
hending the whole of the scene at once, all
points of the picture would affect the photo-
sensitive cells at the same time. If the
picture contained 70,000 elements we
should, theoretically, secure 70,000 times
the amount of photo -electric output.

ELECTRON st-->we
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C
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Pc

Having " seen " the whole of the picture
it would of course still be necessary to scan
it, so that it would also be essential to
devise some method whereby the scene
could be retained ; some sort of electronic
" memory " would have to be arranged.
This was the problem.
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in which the picture is reproduced upon a
(Increscent screen. -

An Elementary Example._
To appreciate how this system functions

we will consider -the circuit of Fig. 3; which
shows only one of the many photo -electric
cells which constitute the mosaic. This
single cell is represented by P, and C
represents its capacitance to a plate-the
signal plate-common' to all the elements.
The complete electrical circuit is quite
straightforward and can be followed from
the cathode Pc to C, then through the
resistance R to the negative terminal of the
high-tension battery, the anode Pa being
connected to the positive terminal. You
will notice the straight parallel lines repre-
senting the light source being projected on
to the photo -electric cell. In actual
practice this would, of course, be the re-
flected light from the scene to be televised.
Immediately the light falls upon this cell
the cathode Pc emits electrons and con-
sequently the condenser C becomes positively

MOS/AC charged by the
action of the
light. As the
number of elec-
trons emitted by
the cathode
depends upon the
intensity of light,
so the amount

P.G.#77E

404-rhECT/N6 C0/4 3'

The Solution
In order to solve this problem a special

form of cathode-ray tube was constructed
in which a rectangular plate is used in
place of the fluorescent screen (see cover
illustration). This plate consists of a
sheet of a very thin mica, mounted upon a
sheet of metal known as the signal plate.
Upon the other side of the mica sheet is
sprayed a solution of light sensitive material
which settles upon it in the form -of globules.
Each of these globules constitutes a separate
photo -electric cell, the plate behind the
mica sheet representing the anode which,
of course, is common to all the cells,

The picture is projected upon the mosaic, ,
which results in a continuous emission of ':
electrons according to the distribution of
the light in the picture. This. device a a
acts as a number of small conderisfrort
mica sheet being the dielec The
charges acquired by each eleme of , the
mosaic are released by the ca hode-ray
beam each time the picture i mpletely
scanned. The impulses are., amplified and
used to modulate the intensity of the
cathode-ray beam in the receiving tube,

.lIiI F -111111 --
Fig. 4.-Complete
circuit diagram of
the Iconoscope-the

Electric Eye.

by which the condenser is charged also
depends upon the intensity of the light.

Now when the electron beam strikes this
particular element Pc C it receives electrons
from the beam and consequently becomes
discharged. For the reasons already given
it will be apparent that the discharge
current is proportional to the amount of
light falling upon the cell. This discharge
current is now converted into a signal
voltage across the resistance R which is
connected to a suitable valve amplifier.

The Iconoscope
We now arrive at the complete circuit

of the:-Iconoscope and this is shown in
Fig. The 'photograph (Fig. 1) should
be examined in conjunction with the
theoretical diagram. Here we are dealing
with The complete unit and the figure
shown focused on the mosaic is ready to
be scanned.

When. discussing cathode-ray tubes it
was mentioned that the beam could be
bent by magnetic or electrical means. In
the Iconoscope this. deflection of the beam
is carried out magnetically by means of two
pairs of coils so arranged that they slip
on the neck of the tube. A complete
television transmitter along these lines is
illustrated on the cover.

TIO writer is indebted to Dr. V. Zworykin
for hit courtesy in supplying the diagrams
and photographs of the Iconoscope repro-
duced in this' article.

ITIfE ADVANTAGES OF R.C.1
COUPLING j

1.11/.114=111.01111Mtli

RESISTANCE-CAPACITY coupling -be-
tween low -frequency stages - has
fallen very much into disfavour of

late. This is doubtless due to the excellent
performance given by the modem trans-
former, which can generally show a straight
response from 50-5,000 cycles at ieast.
The comparatively large stage gain is also
an important point in its favour. Offset
against this is the undeniable fact that
resistance -capacity coupling still has a
much wider frequency response than the
transformer. The low -stage gain is not a
very formidable objection in these days of
high amplification mains valves. Perhaps,
however, the most important fact to be
borne in mind is that R.C. coupling scores
heavily in the reproduction of transients.

Let us examine these points individually.
Providing a good transformer is parallel
fed, there is probably ' little to choose
between the two coupling methods as far
as bass response goes. Look at the re-
sponse curve of any transformer, however,
and we shall see that above 5,000 cycles
the curve falls rapidly. This is due to the
inherent self -capacity of the windings';
with R.C. coupling the self -capacity of, the'
components is negligible, and providing
correct coupling values are chosen, an even
response up to at least 10,000 cycles may
be assured.

Now we come to transients. In passing,
we may as well remark that the musician
usually terms this " attack," which is self-
explanatory. Any sudden- or staccato
sound comes under this heading ; hind -
clapping, and pistol shots are good examples,
as also are the explosive consonants in
speech, e.g.," p " and." b." Most receivers
fail dismally in handling transients when .

transformer coupling is employed.- The
reason for this is that all transformers
tend to oppose any change in current ; in
point of fact they have electrical inertia.
A sudden surge of current occasioned by a
transient will meet with a sluggish response
by the transformer ; it will not " jump to
it."

Furthermore, when the sound ceases the
transformer is loth to leave go, as it were.
Our original transient, therefore, emerges
from the fray as a blurred and poor imitation
of the original. No such effect is apparent
with R.C. coupling. Reproduction has far
more " attack." The rendering of the'
piano and stringed instruments, which are
rich in transients, is far more pleasing and
life -like.

A 'few words with regard to details. Do
not make the coupling condenser too large,
and do not use too high a value .of grid -
leak, otherwise trouble will arise with grid
blocking. This phenomenon is caused by,
a heavy charge on the condenser being
unable to leak away quickly enough. If,
on the other hand, the leak is made too
small, amplification will suffer ; too small
a 'grid condenser will tend to weaken the
bass. A useful compromise between the
two evils is a .01 mfd. condenser and ai
.5 meg. leak.

It must not be thought from the fore-
going that a receiver using transformer,
coupling is incapable of good reproduction.
Far from it. So much depends on the rest
of the set, in particular, perhaps, the loud-
speaker. After all, what is the use of
striving for a receiver response up to
10,000 cycles when the speaker cuts off
at 5,000 ?



MANY requests are received by the
Advice Bureau of PRACTICAL WIRE-
T,Rss for designs and circuits in

respebt to amplifiers for public address
and demonstration purposes. It is obviously
outside the scope of that Department to
.supply complete designs for individual
requirements, and it is thought that a few
Alotes on the subject might be . helpful.
The notes will be of a general nature, since
it would be quite impossible to give a single
design that would be suitable for all re-
quirements. There are many points to
consider in deciding upon the basic essen-
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In this Practical Article the Author
Gives Some Useful Information in

Regard to the Choice of Circuits for

Power and Public Address Amplifiers.
By. FRANK PRESTON.

" noises " which occur at the same time as
the speakers are in use, and also according
to the acoustic properties of the room, or
situation in which they are operated.

50,(AI000
MS

.02
Mid

C/0558

/soy. N.T.

L.S.

Fig. 1.-The above circuit represents an excellent arrangement for a battery -operated
2 watt amplifier.

tials of the circuit to be used, as will be
seen when reading the following para-
graphs, but sufficient information will
be given to permit of the average experi-
menter working out the final details for
himself.

Power Supply_ and Signal Output
The very first item which must be

considered is that of the power supply
which is to be used. If A.C. mains are
available any desired amount of signal
output can be obtained with little difficulty
with D.C. mains the output ,is more
limited, whilst when the only available
power is that to be derived from batteries
it is impossible to obtain a greater output
than 5 watts unleas economy can entirely
be ignored. When dry batteries (as
opposed to accumulators) have to be em-
ployed for high tension supply the greatest
economical output is restricted to about
2 watts.

Having settled the power -supply
question, that of the signal output required
must be taken into consideration. No very
definite ruling can, be given, but it will
generally be found that an output of at
least 1 watt should be allowed for every
6,000 cubic feet of space when the speakers

, are placed indoors, or to cover a circle of
some 15ft. radius when the speakers are
out-of-doors. These figures must, naturally,
be modified according to the general

By way of example, let us suppose
that an amplifier is required to enable
gramophone records or wireless pro-
grammes to be comfortably heard in a small
hall measuring 50ft. by 25ft. by 10ft. high.
The volume of such a room is 12,500 cubic
feet, and therefore a signal output of
just over 2 watts is about the minimum
required. This could be supplied by a
battery -operated receiver having a good

/loot

Class B valve in the output stage, and if
thiee or four speakers were available, so
that the sound could be more uniformly
distributed, the output would probably be
adequate.

A Battery -Operated Amplifier
A cir cuit for a suitable amplifier is given

in Fig. 1, where it can be seen that two
valves precede the Class B one. It might
be possible fully to load the Class B with
only a single (driver) stage, but it is always
found better to operate valves at somewhat
less than their maximum capacity when
quality of reproduction is an essential
feature. The first valve is of the L.F.
type, having an anode impedance of about
10,000 ohms, and the input to this (from
the detector valve of a receiver, pick-up or
microphonutransformer) is supplied through
a .25 megohm volume control potentio-
meter. Choke -capacity coupling is em-
ployed between the first and second valve,
whilst ample decoupling is provided in the
first anode circuit. The second valve, which
acts as a driver, is of the small power type,
having an impedance of about 4,000 ohms
and a mutual conductance of some 2.5
milliamps. per volt. It feeds into a driver
transformer of 1:1 ratio, which has a
resistance -capacity tone control in parallel
with its primary winding. There is also a
.02 mfd. condenser across each half of the
secondary to prevent the possibility of
" Class B rattle," and undue high -note
response. The output valve feeds into a
centre -tapped Class B choke to which the
speakers are connected. When only two
speakers are employed it will generally be
found best to wire them in parallel, but
when several are to be connected up a
series -parallel arrangement is to be pre-
ferred, and it is better to employ speakers

(Continued overleaf)
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Fig. 2.-1n this circuit indirectly -heated D.C. valves are employed, their heaters being
wired in series.
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(Continued from previous page)

of the type now sold for " extension "
purposes, having transformers with tapped
primaries and a switching device for choos-
ing the most suitable ratio under working
conditions. In the particular circuit
illustrated, grid bias is obtained from
batteries, but there is no reason why
automatic biassing should not be employed
if desired.

On D.C. Mains
When D.C. mains are to be used for

supplying the necessary power, the best
circuit arrangement is probably that shown
in Fig. 2. Indirectly -heated D.C. valves
are used, and there are three in all ; the
first is of the high -amplification power
valve type having an impedance of about
2,500 ohms, a mutual conductance of 4.5
milliamps. per volt and an undistorted
output of 'some 600 milliwatts. This feeds
into a pair of indirectly -heated D.C.
pentodes crnnected in push-pull through
a 5 : 1 input transformer which is parallel -fed
through a choke -capacity circuit. The two
pentodes are each capable of delivering
2,300 milliwatts output when supplied
with an anode voltage of 250, or of just
under 2 watts when 200 volts is fed to

.3
.30000,N1

W.

3
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/

no more than 15;20 henries at 15 milli -
amps. and so no difficulty occurs in this
respect.

A.C. Operation
When A.C. mains are being used any

signal output up to some 15 watts can be
obtained without great difficulty and
without the need for a special H.T.
generator. In fact, an amplifier of that
nature can be made by using standard
components throughout. The general ar-
rangement of a simple circuit, which is
extremely efficient, is shown in Fig. 3, from
which it can be seen that four valves are
employed altogether. The first is an
ordinary indirectly -heated A.C. valve of
the L.F. or small power type, and is
resistance -capacity coupled to the second
valve, a large power valve having a
maximum undistorted output of about
two watts. This valve is choke -capacity
coupled to the input push-pull transformer
which feeds into a matched pair of directly -
heated super -power pentodes. The latter
should be of a type having an undistorted
output of 10 watts, a mutual conductance
of 4 milliamps. per volt and a maximum
anode -voltage rating of 500. The sup-
pressor grids require a maximum voltage

.5,444i4 Choke 42

r

0 a.

Fig 3.-The circuit for a really powerful A.C. mains -operated amplifier. Indirectly
heated valves are employed in the first two stages with a pair of directly heated

pentodes in the push-pull output stage.

the anodes. Thus a total output of about
3i watts (3,500 milliwatts) can be ex-
pected under normal working conditions.
All the valves are of the type requiring
a heater current of .1 amp. at 35 volts,
and the heaters are wired in series, a tapped
" ballast " resistance of 1,450 ohms being
included in circuit to cut down the mains
voltage to the required figure of 105.
Automatic bias is provided for every valve,
and the values of resistances shown are
correct for most valves of the types referred
to. Smoothing is by means of a 500 -ohm
choke and electrolytic condensers. The
total H.T. current will be between 60 and
70 milliamps., and the smoothing choke
must therefore be capable of handling this.
Rather more than 50 milliamps. will be
passed through the centre -tapped output
choke, which component should have
an overall inductance of about 50 henries
when carrying the maximum current. So
far as is lorown, there is no standard
component on the market which complies
with these requirements, although there
are several firms who will make one to
special order. The difficulty can easily
be overcome, however, by employing two
smaller chokes connected in series, and there
are many examples of this type of com-
ponent on sale. As regards the choke
used for feeding the input push-pull trans-
former, this need have an inductance of

of 200, and this is obtained by the insertion
of suitable decoupling (and voltage -drop-
ping) resistances in the high tension supply
aircuit. Rectification is by means of a full -
wave valve rectifier which gives an output
of 500 volts at 120 milliamps. There are
three low tension windings on the mains
transformer, of which one supplies 4 volts
at 4 amps. for the filaments of the directly -
heated output pentodes, another gives 4
volts at 2 amps. for the heaters of the first
two valves, and the third supplies 7.5 volts
at 2 amps. for the rectifier filament. Airto-
matic grid bias is provided for all the valves
by means of suitable resistances in the
cathode`, and H.T. negative leads, whilst an
adequate degree of decoupling is provided
to ensure stability under all conditions.

Suitable Components
The smoothing choke must be an ex-

ceptionally good component having an
inductance of not less than 15 henries
when carrying the maximum high tension
current (120 milliamps.). All the smoothing
and coupling condensers must be of a type
having a rated working voltage of not less
than 1,250, and it is wise to insert fuses in
the positions indicated on the circuit
diagram. It is scarcely necessary to detail
all the componerAs employed, since the
values of all important ones are clearly
marked on the drawing. Notice partici],

January 13th, 1934

larly the wattage ratings of the various
resistances and bear in mind the fact that
the values shown are minimum ones which
there is no harm in exceeding. It would'
appear that the maximum output of this
amplifier should be about 20 watts, since,
the two valves in push-pull have each an
undistorted output rating of 10 watts:
Actually, however, the full output cannot:
be obtained, due to the fact that the total
anode current consumption of the four,
valves under " maximum anode voltage "
conditions is slightly over 160 milliamps.,
As the rectifier is of a type supplying only,
120 milliamps. the full voltage will not be
obtained under working conditions, with a'
result that none of the valves will be fully
loaded. This is not really a disadvantage,
and makes for longer valve life whilst,
permitting the use of perfectly standard'
and easily -obtained components. To ob-
tain a full 20 -watts signal output it would
be necessary to connect two rectifiers in
parallel or to use a rectifier of the mercury-:
vapour type ; neither method is worth the
expense entailed unless the full output is
an essential feature.

In making A C amplifiers to give greater
outputs, up to, say, 100 watts it becomes
necessary to employ a pair of valves of the
transmitting pattern in the output stage,
when specially large rectifiers are called
for. Nevertheless, the circuit arrangement
given at Fig. 3 is generally applicable to
any type of amplifier regardless of its
signal output.
A " Universal " Amplifier

It is frequently desirable to have an
amplifier of the " universal " pattern which
can be operated from either A.C. or D.C.!
at will and in such a case the circuit of
Fig. 3 is applicable provided that a half-;
wave metal rectifier (or two such rectifiers'
joined in parallel) is inserted at the point
marked " X." The rectifier should give
an output of no less than 80 milliamps. ate
200 volts. When working on D.C. the,
rectifier merely acts as a " passenger "i
since it does no useful work, but when the'
amplifier is connected to A.C. mains it/
fulfils its normal function.

High Tension from a Low-tension Aceuniu-.'
lator

WILL the author of the article entitled
High Tension from a Low-tension

Accumulator, appearing in our issue date
December 23rd, 1933, please send his full
name and address so that payment can be
made ?
Television-Be Prepared

I
HOPE all readers are mentally 'preparing

themselves for the advent of television)
by carefully studying the frequent articles!
we publish on that subject. Television is
inevitable, and radio cannot be considered
complete until it arrives. As with radio
telephony, the home constructor will
undoubtedly be the first to enjoy real
television.

The Search for the Ideal
AFRIEND of mine who has purchased

quite a number of receivers is still
searching for his ideal. I tried to elicit from
him what that ideal was, and found that
he wanted to receive almost every British
and European station at equal strength,
free from interference and of equal quality.
Such an individual expects too much from
one instrument. You cannot have it all
ways. If you want multitudes of stations,
you must be prepared for a fair amount
of headphone work and a sacrifice of a
certain amount of quality.
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IN a previous article I dealt at some
length with instability of the kind which
is often prepent in high -frequency

amplifying stages, and now it is proposed
to consider the low -frequency portion of the
receiver. It is somewhat difficult to draw a
distinct line between the two kinds of
instability which have been referred to
as L.F. and H.F., since quite often the
two are inter -dependent to such an extent
that, for example, high -frequency currents
are the cause of low -frequency instability
and vice versa. In order to make this point
more readily appreciated, it might be
mentioned that in some receivers L.F.
instability of a violent nature can easily
be produced merely by running the loud-
speaker leads near to the aerial -earth
leads, or even to the terminals to which the
latter are connected. In the same way,
the proximity of speaker and pick-up leads
can often be the cause of serious instability,
whilst in a console type of receiver the same
kind of trouble might be introduced by
running the loud -speaker wires close to the
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Numerous Simple Methods of Dealing With Distortion and Other

Troubles Arising from
tuning coils, or to
the detector or S.G.
valve.

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

Detecting L.F. In-
stability

Before
going any
farther
into the
subject it
might be
best to
decide
just what
we mean
by L.F.in-

Unstable L.F. Amplification are Here Described
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Fig. 1.-These theoretical and pictorial diagrams show how the detector and
consequent L.F. valves can most easily be decoupled. The decoupling com-

stabil t y, ponents and wiring are shown by full lines, the remainder of the circuit
and also being in broken lines.

how itcan be detected. As a matter of
fact, this is often the most difficult
part of our task, since the fault
can manifest itself in so very
many different ways. It might
be noticed that reproduction is
simply distorted ; perhaps it
sounds " screechy " or high-
pitched ; there might be a constant
whistle accompanying all repro-
duction ; a whistle or " groan "
might be noticed on notes of
certain frequencies or on loud
passages ; the noise which has

1/77'- Lead

Fig. 2.-L.F. instability in portable sets can often
be cured by screening the loud -speaker leads with

metal braiding.

Fig. 3. - Differ-
ent methods of
preventing the
passage of B.F.
currents into the
L.F. amplifier
are shown here.
New components
and connections
are indicated by

heavy lines.
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I/EBY-Pass;
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'stopper"Resist or choke

410

FC

been given the name of " motor -boating,'
due to its similarity to the sound made by
the exhaust of a motor boat, might makt
good reception impossible. Instability ens
make itself known in other ways, too, but
one of the symptoms referred to is in most
cases noticeable.

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

High Resistance H.T. Supplies
A very common source of the trouble is

the high-tension supply. If this is of high
resistance and the anodes of the detector
and low -frequency valves are connected
directly to H.T. positive, through the usual
coupling components but without th(
insertion of decoupling resistances, etc.,
is a perfectly easy matter for the low
frequency currents appearing in the anode
circuit of one valve to pass back to the
anode of a previous valve, thus producing
a definite and obvious feed -back or reaction
effect. If the high-tension supply were of
low resistance those currents would pass

(Continued overleaf)
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Ls of decoupling which have just been
described are illustrated collectively in
Fig. 1, the decoupling components and
wires being shown in full lines, and the
others by broken ones.

250,00a
Ohm P/irteter.

Fig. 4.- When instability is due to fitting a
new high -amplification valve a volume control
should be connected between the L.F. transformer

and the grid of the valve.

(Continued from previous page)
through it to earth and cause no trouble
whatever. High-tension batteries, when
in good condition, have a comparatively
low internal resistance to L.F. currents
and therefore do not tend to produce
instability. But when the battery runs
down, its internal resistance increases and
there is a- definite opposition to the easy
flow of signal current through it. The very
`Old, though obvious, idea of connecting a
large capacity (2 mfds. upwards) condenser
across the positive and negative high-ten-
sion terminals is a good one, since the
condenser provides an easy by-pass to the
L.F. currents.

When an eliminator is employed in-
stability is liable to be much more
pronounced, due to the fact that it has, of
necessity, a much higher resistance. This
resistance is introduced by the chokes and
resistances which are essential for smoothing
purposes. Even with an eliminator, how-
ever, it is often quite sufficient to connect
a 2 mfd. condenser between the output
terminals in order to reduce its L.F.
resistance to a reasonably low figure.
Decoupling the L.F. Stages

In every case where the H.T. supply is
responsible for the trouble it is considerably
better to tackle the problem by decoupling
the detector valve, at least. This is done
by inserting a fixed resistance of some
25,000 ohms between the coupling com-
ponent (resistance, choke, or transformer
primary) and high-tension positive, and
joining a 2 mfd. fixed condenser between
the " set " side of the resistance and earth.
The method just mentioned is very well
known, but does not, by itself, always give
the desired effect, especially when two or
more low -frequency stages are included in
the set. It is then a good plan to decouple
the first L.F. valve also, and this could be
done by following the same method, but
that would not prove very satisfactory,
because the resistance would so cut down
the anode voltage that the valve could not
operate under efficient conditions. But if a
small L.F. choke were used in place of the
resistance the voltage -drop would be
inappreciable and efficiency would not be
impaired. The output valve in any fairly
modern set is adequately decoupled by
means of the output transformer fitted to
the loud -speaker, but where a speaker of the
older balanced -armature type is still in use,
the last valve can be decoupled satisfactorily
by interposing a 1 : 1 transformer between
She set and the speaker. All the methods

the

L.F. Feed -back
A prevalent source of L.F. instability

in portable sets is feed -back between
the frame aerial and loud -speaker leads.
The two are bound to be placed fairly
near together, so that the difficulty is
not quite so easy of solution. One
way of overcoming it is to screen the
speaker leads by means of a length of
the special metal braiding sold for the
purpose. This is slipped .over the
wires, making sure that it does not
make contact with them, and connec-
ted to H.T. negative (which corre-
sponds to the normal earth connection
of a ". fixed " receiver) by means of a
length of thin wire (See Fig. 2). Whilst
on this subject, it should be mentioned
that the lengths of wire made up in
form of coil springs and -intended for

curtain runners are not suitable for screening
purposes unless all the turns are soldered to-
gether. This is bemuse the wire forms a small
inductance coil, and thus, instead of pre-
venting H.F. pick-up, it actually assists
in that direction. The point is mentioned
because it has come to our notice that a
number of readers have
made use of this apparent-
ly simple and inexpensive ,

valvemethod of screening, with '
unsatisfactory results.

H.F. By-pass
With some portables it

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

H.F. " Stoppers "
Although the method of by-passing H.F.

currents which reach the power -valve is
fairly effective, it is generally better to
prevent them from passing into the L.F.
amplifier at all. High -frequency currents
should really be entirely dispensed with in
the anode circuit of the detector vale, but
they do sometimes find their way farther
into the set. The H.F. choke should prevent
their passage into the amplifier stages,
but it cannot be fully effective unless a
by-pass condenser is connected from the
anode of the detector -valve to earth. This
is a point which is too frequently over-
looked, although it only calls for a fixed
condenser wired as shown in Fig. 3. The
condenser may have a value between
.0001 and .001 mfd., but in every case
the smallest value which gives the desired
result should be employed, since the higher
values by-pass a small percentage of the
higher audio -frequencies as well and so
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tend to make reproduction rather low-
pitched.

Another method of preventing H.F.
currents from passing into the L.P. ampli-
fier is to insert a " stopper " in series with
the lead from the transformer or R.C.C.
unit to the grid of the first L.F. valve.
The " stopper " may be either a fixed,
non -inductive resistance of between 50,000
and 100,000 ohms, or a second H.F. choke.
This method is of particular value in the
case of short-wave receivers, although it is
by no means useless with normal broadcast
receivers, especially portables. Connections
for the " stopper " are given in Fig. 3.

New Valves
It was mentioned in the previous article

on H.F. instability that the trouble could
be due to the fact that new and more
efficient valves had been used to replace
older ones with which the set worked quite
satisfactorily. The very same thing applies,
in respect to L.F. instability, and it is
very often found that reproduction becomes
almost unbearably poor when a pentode
is fitted in place of a previous small power

Of

/00.000 Ohms 68.-

IS 1

7aPtevious Valve.
kv000 ohms

i
aim

w

L.S.

OhIffel.
2oo.000 ohms

E13.-

200000 Ohms.

Fig. 5.-The amplification of an L.F. stage can easily be
reduced by using the connections shown above and explained

in the text.

valve, for instance. Pentodes do give a
certain amount of emphasis to the higher
notes, but they should not cause repro-
duction to become distorted to the extent
that it is accompanied by a constant
" whine." Many amateurs tolerate this,
in the idea that the pentode naturally
does not produce such good quality,
although it increases the output volume.
The idea is entirely fallacious, and if the
effect mentioned above is noticed when
changing over to a pentode, it is a sure
sign that instability has been introduced.
In the majority of cases it can be removed
merely by reversing the connections to
the secondary terminals of the L.F. trans-
former. Sometimes, a " stopper " is re-
quired before the difficulty can be over-
come, whilst in extreme cases it is prac-
tically essential to reduce the amount of
amplification by replacing the L.F. trans-
former by one of lower ratio. Before
going to the expense of such a modification,
howeyer, it is a good plan to try the effect
of fitting an L.F. volume control, as shown
in Fig. 4, or of reducing the step-up effect
of the transformer in the way illustrated
at Fig. 5. In the latter method, two fixed
resistances are connected between the
secondary terminals of the transformer,
and the grid of the output valve connected
to the junction between them. In some
instances the quality will be improved by
shunting one of the resistances by a .01
mfd. fixed condenser.
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Pickyour ownPro ram/ales

BATTERY MODEL KIT 341
PENTODE OUTPUT
Balanced Armature Loud Speaker
Complete Kit of Parts including Cossor
Variable -Mu Screened Grid, Detector, and
Pentode Valves. Fully screened coils, Double -
Gang Condenser, all -metal chassis, and all the
parts. Handsome cabinet r8i^ x 13}" x
space for batteries and accumulator. Balanced
Armature Speaker; provision for Gramo-
phone Pick-up Plug ..and Jack, Wave -length
range 200/530 and goo/2,000
metres. Price X6.7.6
Hire betrbase Terms 16/- deposit and to monthly
payments of 12/6, or alternatively 20/- deposit

and monthly payments of 20/-.

BATTERY MODEL KIT 342
MOVING COIL LOUD
SPEAKER
Complete Kit of Parts similar to Model 34t
described above, except that it is supplied
with a Permanent Magnet
Moving Coil Loud
Speaker. Price d,X, /  Z. .UP 
Hirt Pertbase Terms 57/6 deposit and g vessiidy

payments of 15/6.

BATTERY MODEL KIT 344
CLASS " B " OUTPUT
Complete Kit of Parts as Model 341.
described above, but with four Cossor Valves.
Class "B" Output Stage and Permanent
Magnet Moving Coil
Speaker. Price X8.2.6
Hire Purchase Terms 20/- deposit and to monthly

payments of 16/-.

Prices do not include batteries or accumulator

ALL -ELECTRIC MODEL
KIT 347
Complete Kit of Parts, similar to Model
341, described above, but with four Cossor
A.C. Mains Valves (incl. Atectifier) Power
Unit and Mains Energised Moving Coil Loud
Speaker. Fot A.C. Mains only 200/250
volts (adjustable)
40/too cycles. Price £8.19.0
Hire Purchase Terms 20/- deposit and 9 monthly

payments of 20/..

Prices do not apply in I.F.S.

Wouldn't you like a Receiver which
would bring you a whole host of pro-
grammes from which to choose your
entertainment - station after station-
free from interference - at generous
volume-with a rich, true-to-life tone
For a remarkably small outlay you can
own such a Set - the Cossor Melody
Maker. This remarkable Receiver in-
corporates every worth while radio
development. Its performance is out-

standing-equal to many highly
priced Sets. Yet it is so simple
that you can assemble it at
home-even if you know nothing
about Wireless-send the coupon
for a Constructional Chart.

Illustration shows Models 342,
344 & 347. Model 341 has
similar cabinet but with Loud
Speaker adjustment in centre
of fret.

wit&
thx6hp,i,o-

COSSOR
MELODY MAKER

SEND FOR CONSTRUCTIONAL CHART

To A. C. Cossor Ltd., Melody Dept., Highbuty Grove, London, N.5.

Please send me a Constructional Chart which tells me how to build
a Cossor Melody Maker.

Model State Model No. regreand

Name

Address

P RAC. 1311/34.

V 4320
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NEWNES NEW PICTORIAL
PIA°

I

017 THE B. B.C. STARS AND STUDIOS

WHO ARE YOUR BROADCASTING
FAVOURITES ? Read all about them in
THE RADIO MAGAZINE.

Special Articles about HENRY HALL, GRACIE
FIELDS, VERNON BARTLETT, CHRIS-
TOPHER STONE, TOMMY HANDLEY,
and other Radio stars.

GOSSIP OF STUDIOLAND tells you every-
thing about life behind the scenes at the
B.B.C., with many amusing stories about micro-
phone performers.

OVER A HUNDRED SPECIAL PHOTO-
GRAPHS of the most popular entertainers-
singers, comedians, musicians.

AIM

EDITED BY
GARRY ALLIGHAN

RADIO MAGAZINE, the new all -
photograph monthly, will lift the veil
from the radio studios and will be an
intimate magazine for those listeners
who want to know something about
the people who now exist only as
voices.
Every month they will talk about
themselves-their careers-their home
life-their programmes. Hitherto un-
published scenes at Broadcasting House
showing how the great variety shows
and dramatic productions are built up.
The talks men, the officials, the singers,
and the conductors are on parade
before the public eye for the first
time.
RADIO MAGAZINE will act as an
aperitif to any and every radio item.
With it by your side as you sit in your
armchair your radio enjoyment will be
100 per cent. Radio Magazine is
"Radio on Parade."

No. 1 on sale Friday, January 12th, at all
Newsagents and Bookstalls, or by post 71d.
from George Newnes , Ltd., 8-11, Southampton

Street, Strand, London, W.C.2.

BRINGS HUMAN INTEREST TO THE PROGRA M
Gt.°. Nt ernes,
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Rapid Accumulator Testing
IN many sets the accumulator is often
I put inside or in a cupboard, out of
the way. This keeps it out of sight, but,
unfortunately, it is not very convenient
for testing purposes. If the set is fitted
with a moulded escutcheon held in place

Fixing *pews
Connected
filament
Wfring Ofeel:

Nan Conductive
Ty. pe Escutcheon.

A useful
dodge for
quickly test-
ing an accu-

mulator.

with two or more nuts and bolts, two of
these can be wired to the filament circuit.
The voltmeter can then be applied to the
heads of the screws, which are, of course,
on the front of the panel, and the correct
voltage ascertained in a very short time.
This method has the advantage that no
reading can be taken unless the set is
switched on.-P. W. (Windsor).

Combined Fuse and Pilot Light for Small
L.T. Trickle Charge Unit
THE majority of low-tension charging

sets are designed with a separate
4 -volt secondary pilot lamp winding ;
this, however, besides being a rather heavy
additional load upon a small set, does
not give a true indication. It tells us that
the mains switch is " over," but we do not
know whether the " charging " secondary
is functioning correctly or not ; also should
the pilot lamp circuit be broken we get
an extra heavy load transferred to the
charging secondary, and this may cause
some damage if not under strict supervision.
This serious disadvantage, I have found,
may easily be overcome by the following

ADAPTOR
FLEX SOLDERED
TO BROKEN LAMP
INTERIOR FILLED

WITH WAX

To
MAINS

CONTR

TAPPINGS

A combined f use and pilot light.

WINDOW

PILOT LAMP

.25A FUSE BULB
AL.

TRICKLE CHARGER

FUSE SOCKET

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 £1-10-0
for the best wrinkle submitted, and for every
other item published on this page we will pay
half -a -guinea. Turn that idea of yours to
account by sending it in to us addressed
to the Editor, " 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 orginal. Mark
envelopes " Radio Wrinkles."Do NOT
enclose Queries with your Wrinkle.

modification to the usual circuit ; the
fuse in the circuit is replaced by a 2 -volt
lamp rated at the required charging
current (e.g., .25 amp.). A suitable adaptor
(see diagram) is constructed to enable the
circuit to be extended to a socket placed
at the rear of the control panel. The .25 amp.
lamp will, therefore, act as a combined
fuse and pilot light, a nd, because it is in
series with the charging circuit, we can
adjust the transformer tapping and re -

TAPPINGS

TRANSFORMER

LT ACCUMULAT
CHARGING AT 25A

Circuit diagram of a fuse
and pilot light for small

trickle -charging unit.

FUSE SOCKET

FLEX

25A PILOT
LAMP

sistance setting to cause the pilot lamp to
just glow, and, having set this, we know
that we are charging at the required rate,
i.e., approximately .25 amp.-C. McLEon
(Liverpool).

Substitute for a Thermal Delay Switch
THE following device is a useful alterna-

tive to a thermal delay switch in
certain cases of home -constructed all -mains
sets, where the owner does not mind an
extra control. Two separate switches are
used, one for switching the A.C. supply
from the mains, and the other for switching
the rectifier. The switches are mechanically
interlocked so that the A.C. supply must
be switched on and the filaments begin
to warm up before voltage is put on the
plate of any of the valves. The switches
are arranged as shown herewith, switch
No. 1 being an ordinary panel mounting
tumbler, fixed in the usual way, and used
for switching the A.C. supply from the
mains. Switch No. 2 is a plain push-pull
switch mounted on the panel just above

TRACCUMULATOR No. 1 as depicted. No. 2 switch, however,
must be of the type in which the control
shaft does not revolve. Also the distance
between the switches should be as short as
possible. When the switches are mounted

a piece of stout metal of the shape shown
is fixed on the shaft of the push-pull
switch, and held securely by the screw
cap or knob of the switch. It will be
seen that switch No. 2 cannot be pulled
on until switch No. 1 has first been put in
the " on " position. Again, switch No. 1

length Accordthg to
01:stance BetuieenCeitdie

Stuitch
No.2

Switch
No./

An alternative to a thermal delay.

cannot be put off until No. 2 has first been
pushed off. Switch No. 2 can, with advan-
tage, be in the secondary circuit of the
transformer which is feeding the rectifier.
-P. D. RICHARDS (Norwich).

Mounting a Floating Cone
WHEN adopting the floating cone

arrangement, where the cone is
attached to a baffie by means of a linen
ring, it is often difficult to centre the cone
accurately, and at the same time obtain
an even tension all round the linen. A
better method is as follows : Cut a strip
of linen into twelve pieces, each measuring
I lin. by lin. Glue these twelve pieces to
the cone, kin. from the edge, at equal
distances round its periphery, and in such a
way that the side measuring Iiin. lies
along the
cone, as
shown in
the sketch.
The free
ends of the
linen flaps
are then
glued to the
baffle, and
it is an easy
matter,
havingonce
centred the
cone, to
obtain an
equal ten-
sion oneach
piece oflinen.-
T M

LLANI
(Troon).

LINEN
FLAPS.

A method of mounting a
floating cone.
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READERS' WRINKLES
(Continued from previous Page)

A Novel Rotary Switch
THIS novel aerial -earthing switch, which

is made from odds -and ends, iS of
simple construction and has self-cleaning
Contacts. No measurements are included,
as these will vary with the thickness of

A novel aerial -earthing switch.

window frame, etc. The switch rotor, is
part of a cotton reel, and the four spring
contacts were obtained from two old electric
lamp sockets, the springs forming excellent
contact with the rotor, and also providing
an easy means of mounting and connecting
leads. The holes in the sides of the box
through which the leads are connected to
the four brackets can be made weatherproof
by wax from an old H.T. battery, whilst
the lid keeps rain from the contacts. The
whole can be painted to match the
woodwork of the window. Only, a
quarter of a turn is necessary to
switch on and off, hence two nails and
a pointer operate inside the window as
stops and indicating device respec-
tively. The nail acting as "off" stop
is positioned so that the gap between
the long and short brass contact strips
comes between the two earth leads.
The diagram shows the switch in the
" on " position. The pressure of the spring
contacts is adjusted by altering the distance
of the brackets from the " contact -strips."
-Wm. A. &AIMS (Bexley. Heath).

Fitting a 'Scanning Disc to a Motor Shaft
IFOUND the following method of fitting

a scanning disc to a motor shaft very
satisfactory. An old tuning dial was
drilled through the blank end, and the disc
centre drilled to the size of motor shaft.

DIAL BOLTED TO
LAC. SPOKE OF
SCANNING DISC

A method of mot riling a scanning disc
on a motor shaft.

The :disc was then attached to the dial by.
joiir bolts, one'at"the 'Centre of each spike.
If the tuning dial centre is too small for the
motor shaft ff" can, be ',drilled out, care
being taken to keep the drill straight. If
the dial centre is too- large thin' metal
paekinga can be used, leaving a hole for the
screw. The accompanying sketch clearly
shows the arrangement-4mm FORMAN
(Leicester). '

Connecting An Extra Loud -speaker_.
1T- is often required to connect an
1 additional loud -speaker the set-
for use in another room; and although this
can be done by wiring ,it in parallel with
-the existing one, the methcid is not ideal.
because it often- introdUces distortion
besides making it necessary to emPloY a
long length of twin- flex. The capacity of
the flex might be so high as to cause a
serious drop in voluble and at the same'
time cutting off the high -note response.
The -difficulty can be overcome very simply
as shown in the accompanying sketch ;
the normal speaker is left exactly as before,
a lead being taken from the negative L.S.
terminal on the set (the One 'joined to the
anode, terminal of the output valve) to
one side of a infd. -fixed' condenser. A
single lead is then taken from the other
side of the 2 infd. condenser to one terminal
on the extra speaker, 'Whilst the second,
terminal on that speaker is connected to

RECEIVER

EXTENSION
SPEAKER

EARTH

NORMAL
SPEAKER

Connecting an
additional loud-

speaker.

any convenient earthing point, such as
a water or gas pipe. It will be seen that
this idea is applicable to any type of speaker
-moving -coil or balanced armature and
that the normal speaker is used as an
efficient output choke for feeding the
extra one.-O. (London).
Television Disc Punch Holder

HOWEVER careful one may be in
marking out a television scanning

disc, it is very easy to make quite an
appreciable error in lining up the punch at
each hole. The tool shown in the ac-
companying sketch,. which is self explana-
tory, will definitely avoid one error and
greatly simplify the whole process. Care
should be taken to see that the distances
A-B and C-D are equal, and that the
moving parts are push fits. The spindle X
should be the same diameter as the motor
spindle, and the screws holding
thiS and the rod Y should be
screwed up tight to avoid any
risk of movement. The rod Y
should preferably be of square cross
section to ensure that the punch
is held vertical for each hole. The
disc is divided into the requisite 30
sections and the Position for hole
No. 1 carefully marked. To en-
sure of no radial error occurring,
the boss to fit the motor shaft is
next fitted to the disc, and the

spindle X allowed to turn in same. The
purieh is -then Iowered--tcrjust presa-ciii- -

the dise.ind,-after being set exactly sluare :

with any radial line; the grub screw is
tightened up, thus ensuring that the side of '

each` hole punched will be exactly parallel -
with the radius at any position. The

...Exartnrny .0,>c

A device for punching holes in a'
scanning disc.

punch holder is then pushed along the rod
to the position for hole No.' 1, the thumb
screw tightened up, and the hole punched.
The thumbscreW ldosened again; the holder
plshed slightly towards the centre until
the outside edge of the punch falls exactly
over the inside edge of the hole just Made,
the screw tightened again and tho punch is
in the coned poaition for the next hole,

. the .preeess being repeated for each hole.
No dimensions are given, as these will
naturally vary with individual requiremehts,
but if the rod Y is made from 3/16" square
section brass there will be sufficient whip
on alength of 9" or 10" to allow for the
slight downWard movement of the punch
when struck.-E. L. Kunio (Wimbledon).

A Novel Panel Lighting Device
rpHE accompanying illustration on this

page shows a panel illuminating
device which has a very pleasing appear-
ance. The cover for the bulb consists of an
ebonite cap taken from a scent bottle.
The slot is formed by making two saw cuts
near the top of the cap and prizing out the
unwanted strip,' leaving an edge which
can be filed smooth: For the billb holder, a
compass type battery -tester suits . the
purpose admirably. The legs are cut
down to an inch in length, one being bent
to the same level as the other, and a hole
largo enough to take a small screw is
drilled in the end of each. A hole slightly
greater in diameter than the body of the
tester is bored in the front panel of the
set just above the tuning dial. Through
this the tester is placed, and two screws,
with connecting wires clamped beneath,
are utilized to hold it in position. A cork,
or preferably a rubber ring, that fits into
the ebonite cap tightly, is glued to the
panel round the bulb, and, after the cap
has been screwed on, the fitment is corn-

:plete.-J. E. DAVEY
(Seihurst).

EBONITE
CAP

BATTERY. TESTER

SLOT

To 1 T

A neat pane! lighting
arratipm.sni.
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Neat, Simple, Efficient. Knob Con-
trol. Complete with nickelled cut-out

switch and terminals in one hand-
some unit. Smaller than a match-
box. Well finished in polished
Bakelite.

Obtainable from all Dealers or
,post free from sole manufacturers.

PRACTICAL WIRELESS

A crowded Ether ... Stations
a hair's - breadth apart . . .

overlapping increasingly diffi-
cult to avoid. SLOT solves
the problem! S L O T is a
mighty atom-smaller than a
matchbox, but wonderfully
efficient. SLOT separates

821

For the
new
wave-
lengths.
SLOT AERIAL FILTER

the invention of
a World -Famous
Designer

those Stations, makes Selec-
tivity needle - keen, reduces
interference without reducing
volume. SLOT adapts your
set to the new wavelengths.
Fit SLOT to your lead-in, it
takes but a moment and im-
proves reception for good.

NO OTHER SELECTIVITY UNIT CAN DO WHAT SLOT DOES

A
new

Advertisement of GRAHAM FARISH, LTD., MASONS HILL, BROMLEY, KENT.
Export Office : 11/12, Fenchurch St.,
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TO begin with, it should
be explained that the
three prime functions

of the valve in radio recep-
tion are (1) amplification of the
comparatively weak
signals developed in
the aerial circuit (high -
frequency amplifica-
tion), (2) separation
of. he audio -frequency
component (the " pro-
gramme ") from the
radio -frequency component (the carrier)-
this process is known as " detection "-
and (3) the amplification of the audio -
frequency signal so that it may operate a
loud -speaker (low frequency amplification).

High -frequency Amplification
In modern receivers this function is

always performed by some variant of the
screen -grid valve. The oidinary
screen -grid valve, which is available in
both battery and

ORDINARY S.G.VALVEmains types, is a
tetrode, i.e., a four
electrode valve.
The filament, or
cathode, the anode,
and the control
grid perform theirVARIABLE MU VALVE

normal functions,
but the fourth
electrode, the
screening grid,
which is connected

8
GRID VOLTS

Fig. 1.-Comparison between characteristics of
mu valve and an ordinary S.G. valve

to an E.T. positive voltage of about half
the anode voltage, acts as an electrostatic
screen to prevent feed -back within the
valve from anode to grid, which would
otherwise occur and cause instability and
howling.

The relative efficiency of screen -grid
valves of various types can be gauged
roughly from the value of their mutual
conductance, this being a sort of " factor
of goodness " published by the valve maker.
For battery -operated types the con-
ductance may range from about 1.0 to
about 1.5, while in mains types the figure
ranges up to 3.5, or even more.

For the average receiver, having only
one high -frequency stage the more sensitive
valves, i.e., those having a high mutual
conductance, are preferable. If, however,
two high -frequency stages are employed,
it may be difficult to control two high
gain stages, and valves of lower mutual
conductance are often recommended.

H.F. Overloading and Distortion
Another point to bear in mind is that

normal screen -grid valves are designed to
handle without distortion only compara-
tively weak input signals.

The distortion point, that is to say, the
value of grid voltage at which grid current
commences to flow, varies with valves
of different makes. Some valves, there -

In this Series of Articles the
Author Explains the Function
of the Various Types of Valves
Employed in Modern Receivers
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fore, require a small amount
of negative grid bias, while
others work better without
bias. Care should be taken,
therefore, to read the in-

struction sheet lotted
by the valve -maker,
and to carry out his
recommendations in
this regard.

The liability of or-
dinary screen -grid
valves to overloading

by strong signals has led to the introduction
of a modified form known as the variable -
mu screen -grid valve. It differs from
the ordinary screen -grid valve in that,
due to the special design of the grid,
the grid base of the valve is greatly

extended. The form of the
characteristic curve of a
variable -mu valve, compared
with that of an ordinary
screen -grid valve, is shown
in Fig. 1.

Variable -Mu Valves
The value of the variable -mu

valve is that, by applying a
very small grid bias, or no bias
at all, the valve is in a condition
of maximum sensitivity, and
will give full and undistorted
amplification of small signals ;
but by applying an increasing
amount of grid bias, the mutual
conductance of the valve is de-
creased so that the effective
amplification is less. At the0 same time, when operating at

a variable- low sensitivity, the valve will
handle quite powerful inputs
without distortion. Thus, for

weak signals, which are not likely to over-
load the valve, full amplification can be used
while for strong signals, which would over-
load an ordinary screen -grid valve, and
which usually do not need much amplifica-
tion, more grid bias may be applied, thus
cutting down the amplification, but at the
same time avoiding distortion.

In the case of battery variable -mu valves,
bias is best applied by a potentiometer
R of say 20,000 to 50,000 ohms connected

HT.+ HT.+

To TUNED
COUPLING

LT -1-

L T

GB.+

Fig. 2.-Variable bias to a battery variable -
mu valve.

across a grid -bias battery which may also
supply grid bias to the low -frequency
valves of the set. This arrangement is
shown in Fig. 2, where the slider is con-
nected back to the grid circuit of the high -
frequency stage.

The several types of battery variable -mu
valves on the market can be divided
roughly into " long -grid base " and " short -
grid base " types. The former requires a
grid -bias range of about 15 or more volts
for full gain control, but the short grid
base type uses a much smaller maximum
grid -bias voltage. The short grid -base
valve owes its development in part to the
popularity of Class " B " output, regarding
which some details will be given in a
subsequent article. In Class " B " no
bias is usually required for the output
stage, although the previous low -frequency
valve, or " driver " needs a small negative

I ToTUNED
COUPLING

BIAS RESISTANCE

COMMON NEGATIVE

Fig. 3.-Method of auto -bias for mains S.C.
valve.

bias. Valve makers have therefore sought
to produce new variable -mu valves which
can be controlled by a 9 volt, or even 41 volt
grid -bias battery.

" A.V.C."
Another development which has had a

great influence on the design of the latest
variable -mu valves is " automatic volume
control," a device in which the adjustable
bias to the variable -mu stages is applied
automatically by the increase or decrease of
strength of the incoming signal. One of
the difficulties in applying automatic
volume control is to obtain a large control-
ling bias voltage, and, although there are
methods of amplifying the control voltage,
a short grid -base variable valve is very
desirable for most simple circuits employing
A.V.C.

Some of the most recent valves of this
type in the battery range give full control'
with a grid -bias variation of as little as
41 volts, but generally speaking, a valve of
this type should be so designed that its
mutual conductance is reduced to about
1.0 per cent. of the maximum by applying
from 7 to 9 volts negative bias..

Mains operated variable -mu valves
usually have a much longer grid base, of
the order of 40 volts, but in most types, by
reducing the screen voltage, the grid base
can be decreased by about half, although
this advantage is only obtained at some
small sacrifice of maximum sensitivity.

Bias Application
Practically all mains screen -grid valves,

of both ordinary and variable -mu types,
required a small permanent negative
bias, and this is best applied, by includ-

(Continued on page 824)
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SHORT-WAVE work is really a class
on its own, and for the best results
special receivers should be designed

incorporating all the features and avoiding
all the pitfalls associated with this class of
reception. For financial reasons this course
is not always possible and, in consequence,
recourse must be made to ways and means
for adqpting or converting the existing home
radio set, so that it can tune down to the
wavelengths desired, that is from about
15 to 80 metres for the short waves and
from 5 to 8 metres for the
ultra -short waves.

The Converter
Unfortunately, a great deal of

confusion seems to exist as to the
respective merits of an adaptor
and a converter, as well as the
distinction between their respec-
tive functions. The two terms are
often interchanged, whereas each
carries out its own particular work
in a separate and distinct fashion,
and it is therefore advisable right at
the outset to clarify matters. The
term converter should only beapplied to those
devices which actually convert one fre-
quency into another. That is to say, the
superheterodyne principle is involved, the
converter being used often as the combined
first detector and oscillator which, when
coupled to the ordinary radio receiver,
changes the short or ultra -short waves into
long or medium waves, so that they can be
handled in an efficient and normal manner
by the receiver.

In effect, the broadcast receiver under
these circumstances functions as the inter-
mediate frequency amplifier and detector
of the superheterodyne. For the best
results, therefore, this intermediate fre-
quency amplifier should give a fair measure
of amplification, and, in consequence, one
of the requirements when using a converter
is to employ it in conjunction with a set
having one or more screened -grid or high -
frequency pentode H.F. stages.

The Adaptor
Although it may be argued that in

functioning in this way the converter
" adapts ' the broadcast band receiver so
that it can receive short waves, it is prefer-
able to look upon the adaptor as working
in a different way. An adaptor in its
simplest form consists of a short-wave
detector unit designed to be sensitive to
short wavelengths, no change of frequency
taking place while it functions. It works
in conjunction only on the audio -or
low -frequency side of the broadcast re-
ceiver, and ignores the radio -frequency
stages, whereas the converter requires
them.

In This Article the Author Describes the
Relative Merits of Both Types of Apparatus

By H. J. BARTON CHAPPLE,
Wh.Sc., B.Sc. (Hons.), A.M.I.E.E.

Aerial

Fig. 1.-The simple
circuit for a short-

wave adaptor.

Owing to the fact that in some broadcast
receivers the high -frequency side is ineffi-
cient, and the consequent amplification of a
relative low order, one can obtain equal
results with an adaptor or converter, and
the final choice as to which is used by the
individual, therefore, depends upon the
merits and nature of the broadcast set, for
the cost of each unit is of about the same
order of magnitude.

In practice, the method employed for
using an adaptor is to remove the detector
valve from the set and use it in the unit,
coupling the unit to the set by a plug
fitting into the vacant valve -holder socket.
No external or extra high-tension
or low-tension supplies are re-
quired, for the unit uses those of
the normal set, and as the grid
terminal of the set's detector
valve -holder is not
used, the tuning
arrangements are
isolated and re-
placed with those
of the adaptor.

Some Circuits
Let us now deal

with some practical
suggestions for
using one of these
arrangements.
Taking the adaptor Fig. 2.-Another form of short-wave adaptor of somewhat novel character.

first, a reference to Fig. 1 will indicate a
typical circuit for the unit, the connection to
the receiver being made with the four -prong
base shown; which may very easily be made
from an old valve base if desired.

The circuit is almost self-explanatory.
First of all we have a very small capacity
series aerial condenser C1 passing to the
grid tuning circuit L-1 C5, the number of
turns on LI depending on the wavelength

range it is desired to cover, while
C2 can have a maximum capacity
of .00015 mfd. Leaky grid rectifi-
cation is employed, the condenser
and resistance values being about
.0003 mfd.. and 3 megohms
respectively. In the anode circuit
we find a short-wave high -
frequency choke. As a rule,
these can be made up very readily
by the amateur himself by taking
a length of wire one quarter of
the average :wavelength of the
range to be covered and winding
this as a single layer solenoidal
coil. For example, if the average
wavelength is in the ultra -short
range, say 8 metres, then 2
metres of wire (about 6ift.)
wound on an inch former 'will
do nicely.

Adjustment
The reaction circuit is quite normal with

a capacity variation feed, the value of the
condenser C3 being of the order of .00025
mfd. Note that the moving vanes of both
variable condensers are on the earth side.
Both filament leads and the lead from the
high -frequency choke pass to the filament
and anode prongs of a four -pin valve -
holder plug, the grid pin being free, as
mentioned earlier.

It is quite usual to find that when the
adaptor is connected to the broadcast
receiver, the regeneration or reaction is not
very smooth. This reduces the sensitivity

(Continued overleaf)
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Fig. 3.-An interesting converter circuit showing in this case a mains -fed valve.

ADAPTORS OR CONVERTERS
(Continued from previous page)

unless rectified, and the best way to smooth
out the reaction control is to adjust very
'carefully the anode voltages applied to the
'adaptor valve. Another method is to try
,various values of grid -leak, but, as a general
rule, the anode voltage adjustment will
suffice.

Another Adaptor
For those readers desirous of trying

something a little different from the normal
or ordinary arrangement, the circuit shown
in Fig. 2 will have an especial appeal.
The aerial feed is effected through a small
series condenser C1 as before, but the
tuned circuit L1 Cs is now located across
the anode and grid of the valve. As
before, the ratings of inductance and
capacity are dependent upon the wave-
length range the adaptor is expected to
cover. For example, for ultra -short wave
working C3 would be .0001 mfd. capacity,
and L1 three or four turns of No. 12 s.w.g.
spaced fin. on a lin. former. Coming now
to the grid leak R1 and the grid condenser
C4, these could be f-megohm resistance
and .0001 mfd. capacity respectively.

An ultra -short-wave high -frequency choke
is located in the anode circuit, but notice
that reaction is introduced via a differential
condenser C2. This has its two fixed plates
joined one at each end of the tuned coil
L1, while the moving vanes connect to
earth. To use the unit, just plug into the
detector position of the broadcast receiver
with the plug provided and follow out the
operations detailed for Fig. 1, being careful
to adjust the anode voltage of the adaptor
valve.

A Converter
The points which have just been dealt

with in no way exhaust the adaptor ques-
tion, but enough has been said to indicate
the broad outlines of the work and principles
involved. It is necessary now to look into
matters appertaining to converters. A
unit of this character has already been
built and will be published shortly in
PRACTICAL WIRELESS, so at this juncture
I shall content myself by dealing with an
ultra -short-wave converter which differs
somewhat from that already constructed.
The circuit is shown in Fig. 3, and a com-
parison with Figs. 1 and 2 will indicate
where lie the main differences.

First of all, the two separate coils L2
and L3, consisting of say three turns on a

lin. former, are tuned by a condenser C1
of .0002 mfd. maximum capacity. The
aerial is magnetically coupled to this cir-
cuit by coil L1, which can consist con-
veniently of a single turn of wire. The
bottom end of this coil is, in the diagram,
linked to earth by a dotted line, this being
to indicate that it must be tried on site to
see whether the earth connection to the
coil L1 is desirable or not. Condenser 02 is
variable and has a capacity of .00005 mfd.,
and located in the position shown makes
the valve act as a combined oscillator and
first detector-the main criterion of dif-
ference between an adaptor and a converter
which has been pointed out earlier.

Other Points
The grid -leak R1 and the grid condenser

C3 can have values of 3 megohms and
.0001 mfd. respectively, while the bypass
condenser C4 can be made equal to C3,
that is .0001 mfd. In the positive anode
feed to the valve there is an ultra -short-
wave high -frequency choke shunted by a
.0001 mfd. fixed condenser C3, and after
this we have a standard broadcast band
H.F.C. This latter choke must be of the
fieldless type, and the signals are fed
through C4 (.002 mfd.) to an output ter-
minal which is connected to the aerial
terminal of the broadcast receiver.

Note here that if the broadcast set has a
series aerial condenser of the pre-set type
this must be either short-circuited or turned
to its maximum value, preferably the
former. The second output terminal is
joined to the earth terminal of the set,
while and H.T.- link to the set's
high-tension source or a separate one,
whichever is more convenient. As to
valve choice, a good general purpose mains
type valve, such as the 41MHF, MH4,
354V or AC/HL is suitable, and the working
of both the converter and set together
follows the usual lines of superhet practice
with the proviso that tuning is much more
critical.

THE WIRELESS
CONSTRUCTOR'S
ENCYCLOPAEDIA

By F. J. CAMM.

5/., or 5/4 by post from Geo. Newnes, Ltd.,
8.11 Southampton Street, Strand, W.C.2.

HOW TO CHOOSE AND USE THE
BEST VALVES.

(Continued from page 822)
ing a small resistance between the H.T.
negative and the cathode. This has the
effect of making the cathode slightly posi-
tive with respect to the grid, and amounts
to the same thing as making the grid
slightly negative. Fig. 3 shows the method
of biasing a " straight " screen -grid
valve in this way. The value of the
resistance depends upon the amount of
bias required and the anode current of the
valve, and is always quoted by the maker.
The capacity of the by-pass condenser is not
critical, and may be from .1 to 1.0 mfds.

In the case of a variable -mu mains
valve, the variable bias should also be
applied automatically by a variable resist-
ance in series with the small permanent
bias resistance. The connections for this
arrangement are shown in Fig. 4, where
R4 is the permanent bias resistance and
R3 the variable control bias resistance.
Here again appropriate values must be

HT+250

I ToTUNED
COUPLING

COMMON
IVENEGAT

Fig. 4-Arrangement for variable bias and
constant screen voltage for mains variable -mu

valves.

taken from the valve -maker's catalogue
or instruction sheet.

Screened H.F. Pentodes
A word must now be said concerning the

most recent type of H.F. amplifier, namely
the screened pentode, which in many cases
is supplanting the screen -grid tetrode
entirely, These valves are similar in
design to screened tetrodes, but have a
third grid situated between the screen and
the anode and connected to the cathode
as in an output pentode. The effect of
this earthed grid is to render the valve
capable of operation satisfactorily under
conditions involving large anode voltage
swings, and at the same time to greatly
increase the amplification factor of the
valve. In general it may be said that in
any standard circuit a screened pentode will
give a higher degree of amplification than
an ordinary screen -grid valve, although
owing to the bigger internal impedance of
the high -frequency pentode, it shows to
maximum advantage only when used in
conjunction with well -designed coils.

Screened pentodes for mains sets are
available in most British makes, and both
" straight " and " V. -M " types are avail-
able. Screened pentodes are connected
in exactly the same way as ordinary
screen -grid valves, and no alteration to
the circuit is necessary when substituting
them for existing tetrodes.
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THE question of choosing a
circuit is not quite the
simple one which it might

at first appear. For instance,
how many H.F. stages should be
employed for good long-distance
results ? How many L.F. stages
for really high -quality loud-
speaker results ? Is A.V.C. to
be incorporated ? Shall the
circuit be mains- or battery -
operated ? These are probably
only a few of the points which
arise in the minds of the listener
who desires to construct for
himself a new receiver, and the
following notes will enable the choice to
be narrowed down to such limits that the
final selection should be made without any
difficulty whatsoever.

Locals or Foreign ?
First of all, it is necessary to have a

detector valve, no matter what type of

Oft S
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 cam
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CHOOSING
CIRCUIT
Points on the Choice of Circuits for Various Require;

ments, Explained by P. J. WATTS

2 watts will prove adequate. This means
that in a normally furnished room, say
10ft. square, a fully loaded 2 -watt output
will provide signals sufficiently powerful to
be heard with comfort in every part of the
room, and the faintest broadcast sound will
not be lost. If, however, it is desired to
radiate dance music sufficiently loud to

Nb

41F0

250

6
Fig. 1.-A good 3 -valve mains circuit, the Mains Express Three.

circuit is built. It is, of course, possible
to use a crystal detector, or one of the
metal -oxide rectifiers, but these may be
dealt with later under the heading of
refinements. The detector valve alone
will not operate a loud -speaker, although
the signals may be sufficiently powerful to
furnish quite good headphone
strength. Thus we come to the
first point in our selection -----one
valve is required for detection, and
if only headphone signals are re-
quired no further valves will require
to be added after this stage, whilst
if a loud -speaker is to be operated
some successive amplification will
have to be included. The degree of
such amplification will depend both
on the amount of amplification
which precedes the detector valve,
and upon the volume which is re-
quired from the speaker. For in-
stance, if the detector valve is
joined direct to the aerial input
(with reaction included) the signals
from a local station will be suffi-
ciently loud to furnish quite good
loud -speaker volume with only ono
L.F. stage. Similarly, two L.F.
stages will probably bring in a fair
number of distant stations at
moderate volume. The final point
in the volume selection will be
" How loud ? " It may be stated
that for normal room strength

enable dancing to be carried out and not
have the music masked by the sound of
talking, laughter, moving feet, etc., 5 watts
will be found the very minimum, although
my personal preference is for a 5 -watts
output stage, to which the signal fed is
only of moderate volume, so that all risk

-e

2

of overloading is removed on
even the loudest climax. This
arrangement also permits of a.
very "full" tone being obtained
without any of the customary
harshness which occasionally
arises when a 2 -watt stage is
worked " full out."

Class B or Pentode
For the battery user, Class B

will be necessary to obtain this
volume of sound, and this, in
turn, necessitates a driver valve.4
Thus, for Class B working we
have found that three valves are

essential. A pentode valve will deliver
an output of the order of 1 watt, so that
for cases where this volume will suffice a
pentode may be used and this will enable
the driver stage to be dispensed with.
The small power valve will prove ade-
quate where a very small room is in use,
or where the ordinary small loud -speaker

is employed, as it must be appreci-
ated that a moving -coil type of
speaker is necessary in order to do
justice to an output of 2 watts or
more. The H.F. stages must be
chosen according to the range which

250
the receiver has to cover. In other
words, if it is desired to hear the
small powered Continental stations,
or probably American medium -wave
broadcast stations, then two H.F.
stages will be the minimum which
can safely be employed. If these
are of the variable -mu type it will be
possible to fit a volume control to
reduce the signal passed on to the
detector when receiving stations
nearer at home. One H.F. stage,
feeding a detector valve which has a
good reaction control, will, however,
prove capable of splendid range, and
if a variable -mu valve is used in this
case no other form of volume control

c, should be necessary. Thus, for general
all-round results it may be said that
the single variable -mu H.F. stage

(or simple S.G. valve if the extra complica-
tion of the control is not thought necessary)
will prove adequate, whilst for consistent
long-distance reception two H.F. stages
should be employed.

295
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(Continued overleaf)

Cl/

Ic>e

Cho'

C

L.5
0

FUSE

0

- - - CANOE 0- - - - J

r

Fig. 2.-Circuit Diagram of the Fury Four.
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Fig. 4.-Theoretical circuit of the Premier Super.
(Continued from previous page)

The Superheterodyne
On the other side of the picture we have

the superheterodyne circuit which will have
a range sufficient to enable practically
every worth -while European station to be
received anywhere in England, and, pro-
vided the circuit can be accurately adjusted,
this will prove one of the most useful of
circuits.

Modifying the Detector Stage
The detector valve may be replaced by a

cold valve, in which case the amplification
normally btained in this stage will be lost.
It would be possible, of course, to use the
detector valve, in the case of a replace-
ment, as a subsequent L.F. stage, but
where the cold valve is being used on
econbmy grounds this cannot be done.
No reaction can be employed with this type
of detector, and therefore some further loss
of volume is obtained. On the other hand,
a diode valve, or a diode portion of a multi -
electrode valve may be employed, in which
case automatic volume control may be
incorporated for keeping constant the
strength of signals received in the H.F.
stages. Reaction is, however, still pre-
cluded. A reaction circuit, properly
handled, will prove in many cases equal
to a good H.F. stage, so that it is not
always advisable to dispense with this
unless it is found possible to use two H.F.
stages, when the use of reaction becomes
almost unnecessary.

061 2
"22-3

Mains Receivers
Practically all of the above considerations

apply alike to mains or battery -operated
receivers, with the exception that the output
from the pentode which is operated from
the mains may reach the order of 3 watts.
Summing up the above points, therefore,
it may be stated that an S.G., detector, and
pentode circuit will provide a number of
stations with a good output, capable of
feeding a moving -coil loud -speaker, and this
arrangement may be said to be one of the
best all-round receivers. Fig. 1 is the
circuit of our Mains Express Three
which incorporates this arrangement, and
it is also obtainable in battery form under
the title of the Long Range Express Three.

V

air

000

Where longer range is required two H.F.
stages should be employed, and the Fury
Four, shown in Fig. 2, is typical of this
type of circuit. For the larger output
afforded by the Class B arrangement the
Beta Class B Four shown in Fig. 3 employs
a. single H.F. stage with the added L.F.
amplification. The superheterodyne cir-
cuit is shown in Fig. 4, which is the arrange-
ment employed in The Premier Super.
Tuning Coils

The choice of the tuning circuit, that is,
whether band-pass, iron -core, etc is to be
used, will depend upon the amount which
is to be expended on the receiver as well as
on the proximity of the nearest station.
For instance, at five miles from a main
B.B.C. station it would be found impossible
to use a simple H.F. stage without losing
a large number of distant stations working
on wavelengths fairly close to the local.
The band-pass circuit would restrict the
local to a few degrees and thus enable a
number of other stations to be heard. With
two H.F. stages, however, the selectivity
should be adequate for all normal require-
ments, although the use of a band-pass
input circuit, or a band-pass coupling
stage between the first and second valves,
would increase selectivity. For the same
reason, the iron -cored coils give an increase
in selectivity, and thus the choice of this
part of the circuit will depend upon local
conditions. The above notes should enable
the choice of a receiver to be narrowed
down to very small limits, and no difficulty
should now be experienced by any reader
in ascertaining just what particular type of
set will best meet his particular requir3-
ments.

Fig. 3.-Circuit diagram of the Beta Universal Four.
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THERE is no better method of reviewing
the' 1934 edition of the Broadcaster

Radio and Gramophone Trade Annual
which has just been published by the
Broadcaster and Wireless Retailer, of 29,
Bedford Street, Strand, W.C.2, than by
suggesting, by mention of a few of its con-
tents, the wide scope covered by this pub-
lication.

The constitution and the year's work of
every one of the trade's important associa-
tions, including the R.M.A., the B.V.A.,
the R.W.F., the W.R.A., the Gramophone
Dealers Association, the Component Manu-
facturers Federation and the Cabinet Manu-
facturers Association, forms part of the
publication.

The Service Section of the Annual
(probably of greater interest to the retail
reader of this reference work than any other
of its valuable sections) has been extended.

No less than twelve pages are devoted to

BOOK RECEIVED
The Broadcaster Annual, 1934.

MI 1.411.1 /1j

tabular information upon the supply
voltages applying to nearly five thousand
districts in the United Kingdom, while
to make this type of information even more
valuable some five pages are devoted to an
examination of the relative markets for
mains and battery receivers.

The Broadcaster Annual Directory this
year occupies over eighty pages, divided
into four sections. Every important manu-
facturer, together with his address, tele-
phone number, the addresses of his branches,
is listed in section one. Similarly every
important wholesaler is dealt with in
section two.

Section three consists of an alphabetical
list of trade names, and finally there is the

Products Supplied section occupying nearly
half the total space devoted to the Broad-
caster Directory.

In addition the Annual gives figures for
twelve months for the exports and imports
of radio apparatus, data governing postal
regulations, how to register a company,
information upon factory acts and shop
regulations, upon the procedure to be
adopted in taking out a patent, registering
a design or trademark, the latest form of
licence issued by the British Licensing Pool
and by the Philips-Mullard group.

It gives monthly licence figures for every
county of the British Isles, a directory of
important new radio companies formed
during the year, and a chart giving the
characteristics of practically every valve
on the market.

It is published at 5s., with a special
privilege price of 2s. 6d. to Broadcaster
subscribers.
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PETO-SCOTT
EVERYTHING
UDD (ATY CT EISA

Peto-Scott are pioneers in Radio and Television. Our service to the British public
was introduced in 1919, and during fourteen years of solid Service and Satisfaction
we have established a reputation for fair dealing that defies competition. Customers
in all parts of the globe come to us regularly for all their radio requirements -
Sets, Kits of all descriptions, Part Kits, Miscellaneous Components, Speakers,

BRITISH RADIOPHONE
MATCHED
PERFECTION SEVEN
KIT itA, I Author's Kit of first specified Send

parts mcluding METAPLE X
baseboard, leas Valves, Westeetors, Cabinet and
Speaker. Cash or C.O.D., Carriage Paid, 88/5/0.
Balance in 11 monthly payments of 1513. only
Send for FREE BLUE PRINT of the MATCHED
PERFECTION SEVEN, together with detailed list of
parts.

BARGAIN KIT
GUARDIAN Q P P 4 -VALVE RECEIVER, ',''"'I ""IY
formerly 23/19/6. KIT " A " Complete B,7.6_
Kit of Parts in sealed carton with full `":,`,7,4`
instructions, less valves and cabinet. p,,,oto of
Cash or C.O.D. Carriage Paid, 59/6. 5/6

-SHORT-WAVE KIT
DISCOVER S.G. THREE Send

The finest 3.0. 3 rave resei re, et, designed exclusively 5/3
for short -ware reception.

KIT " A." Author's Kit of Specified
Ba2ance

(mis'
frrParts in sealed carton, less valves and it moothty

Cabinet.
£411010.

Cash or C.O.D. Carriage Paid,p,,,
Send for " How to Build 4 SHORT-WAVE SETS,"
ALSO FREE BLUE PRINT OF THE GUARDIAN
Q.P.P. 4.

W.B. EQUILODE EXTENSION SPEAKER with Send
adjustable Switch, Chassis and Equilode !Unit 4f6
for perfect matching.
Cash or C.O.D. Carriage Paid, £1/13/6. only
Balance in 7 monthly payments of 4/6.
R. & A. MULTEX EXTENSION SPEAKER for Send
Commercial or Home -Built Receivers, past or Al.
present, no matter what the circuit. Chassis 'El
Model. only
Cash or C.O.D. Carriage Paid 21/10/0.
Balance in 7 monthly payments of 4/0.
N EW GARRARD MODEL 202A. 12 -in. Send
Turntable. Electric Motor for A.C. mains. 6/.
Cash or C.O.D. Carriage Paid, 22/10/0.
Balance in 8 monthly payments of 6/-. only
GARRARD AUTOMATIC RECORD CHANGER Send
for A.C. mains. Mounted on unit plate, com-
plete, ready for fitting in position, including 18/6
Garrard Pick-up and Tone -arm. Cash Price,
S10/10/0. Carriage Paid. only
Balance in 11 monthly payments of 18/6.
MARCONIPHONE MODEL 19. Pick-up only.
With Vertical Head adjustment for needles.
Cash or C.O.D. Carriage Paid, £1 /12/6.
Balance in 6 monthly payments of 5/-.
N EW W.B. P.M.4A. MICROLODE PERMA-
NENT MAGNET SPEAKER, complete with
switch -controlled multi -ratio input trans-
former.
Cash or C.O.D. Carriage paid, 82/2/0.
Balance in 7 monthly payments of 5/9.

Send

5/ -

Send

5/9
only

NEW BLUE SPOT PERMANENT MAGNET
MOVING -COIL SPEAKER 45 P.M. With Send
input transformer. Cash or C.O.D. Carriage 6/-Paid, 82/5/0.
Balance in 7 monthly payments of 6/-. only
NEW BLUE SPOT "CLASS B" OUTPUT Send
STAGE. As advertised. Complete with Osram Al.
B21 " Class B " Valve. Cash or C.O.D. 'fff
Carriage Paid, 43/6. only
Balance in 11 monthly payments of 4/-.
NEW FERRANTI "CLASS B" SUPER-
POWER CONVERTER. Instantly converts Send
your set to " Class B " Complete with Valve. 5/9
Ready assembled. Cash or C.O.D.
Carriage Paid, £3/3/0. only
Balance in 11 monthly payments of 5/9.
NEW ATLAS C.A.25, for Mains, Clone -B and Q.P.P., Semi
four tappings 60/80, 50/90, 120, 150, 25 mar. Cash or 6/.
C.O.D. Carriage Paid, g2/19/6.
Balance in 10 monthly payments of 0/-. only

_HOME BROADCASTER
Broadcast through your own set with the Send
G.E.C. Microphone. Works off your set
with only a 3 -volt Dry Battery. Complete 216with 25 feet of Flex. -Cash or C.O.D.
Carriage Paid, E1/1/0. Only.
Balance in 6 monthly payments of 3/0.

Eliminators, and Accessories. Purchases can be made for cash, C.O.D., or on
Easy Payments. WE DEAL WITH YOU DIRECT. Peto-Scott's Easy Way
System, with its strict privacy and no third -party collections, will bring radio to
your home by convenient monthly payments. Send list for quotation : no
obligation. Easy Terms on miscellaneous components over £2.

CONVERT YOUR
PRESENT SET TO A

MAGNIFICENT
PILOT AUTHOR KITS
-NUCLEON CLASS " B " FOUR -
KIT IS A Ps Author's Kit of first specified

.". parts including Pete -Scott
Send

Ready -drilled Panel and 3LETAPLEX Baseboard 15/3
less Valves and Cabinet.
Cash or aO.D., Carriage Paid, 08S/0. only
Balance in 11 monthly Payments of 1513.

r,... .., ....,

ti B" tt As for Kit IIKIT SI Ct /9 As for Kit IKIT - "A" buts` "" . A " but I
I with set of Specified Valves I with set of Specified Valves :

only. CASH OR C.O.D. !land Pete -Scott Nucleon Four 
I Carriage Paid, Send 1 ICabinet. CASH OR C.O.D. :

19/6 .rarriage Paid, Send .

I Balance in 11
/6 'r, 011,14/3. Balance

monthly..mmentleif 719ly/6.1111111,isayollelnts ofm
monthly 21 /V

i

F. J. CAMM'S

BOOM
SET

Described in "Prac-
tical Wireless,"
Nov. 4th, 1933.

KIT A YOURS FOR

Purls, including I.Peto-Scott METAPLEX Chassis,
Author's Kit of FIRST SPECIFIED

tut less valves. cabinet and speaker. £5.5.0
Cash or C.O.D. Carriage Paid.

Balance in It monthly payments of 9/6.
KIT "B." Au Kit

A" but with Valves
only. Cash or C.O.D.
Carriage Paid, 07/4/0.

ONLY
SEND I3/3

Balance in 11
monthly pay-
ments of 13/3.

KIT " C." As Kit " A " but with
Valves and Pete -Scott Walnut
Consolette Cabinet, but leas
speaker. C.O.D. Carriage Paid
W510.

SEND 5/3
ONLY

Balance in 11 monthly
payments of 15/3.

IF W.B. P.M.6A Speaker required. add £111216
to Cosh or C.O.D. prices, or 31- to each monthly

Payment.

RADIOGRAM
1934 WALNUT

ADAPITAGRAM.
THIS amazingly popular Peto-Scott Cabi-

net has brought the joys of the Radio-
gram to thousands of British Homes. Built
by master craftsmen of the piano trade.
Real inlaid walnut, mortised, tenoned,
French polished. With motor -board, ready
to take your set, speaker, and power equip+
meat. Comes to you with plain front,
or vignetted to take panels, 14 in. by 7 in.,
16 in. by 7 in., 18 in. by 8 in. Baseboard
depth, 14 in. Baffie.board 3/6 extra.

MODEL "A " Cash or C.O.D., e3
Carriage and packing 233 extra.
Yours for 8/3. Balance in 11 month
payments of 5/9 (Carriage Paid).
Special drillings or other special cut-out
designs, add 3/- extra to Cash Price or
3d. to each monthly payment.
MODEL "B." Standard 1934 Adaptagram with Double Sprirg
Motor, 13 -in. Plush -covered Turntable, Automatic Stop, D.R.O.
Tone -arm with Pick-up and Volume Control Complete -
Automatic needle cup. Cash or C.O.D. Carriage Paid re.
Or 12 monthly payments of a:- Carriage Paid. GNS.
MODEL "C." A.C. Mahan only. Standard 1934 Adaptagrain
Cabinet-Collaro Induction Electric Motor with Tone-ano.
Pict -up, Volume and Control in one tint, 12 -in. Plush -covered
Turntable, Automatic stop -Automatic Needle
Cup. Cash or C.O.D. Carriage Paid.
Or 13 monthly payments of 1319. Cordage Paid.'
Oak

GNS.
Oak or .tlf ahogany no extra. .D.C. Model Prises on application.

SEND FOR 1934 CABINET CATALOGUE.

YOURS FOR

8/3

CELESTION CLASS " B " UNIT, " B " Stage 9. Coos-
Idued Clam " B " Unit and P.P.AL9 Moving -coil Speaker. Send
Excluding "Class B" Valve.
Cash or C.O.D. Carriage Paid, 12/1.510. 5/
Balance in 11 monthly payments of 5,'-. only

NEW LISSEN SKYSCRAPER FOUR ALL -WAVE CHASSIS Send

SIXTY -SHILLING THREE MODEL, complete kit comprises all components, includ-inglistenset of en Valv. Cash or C.O.D Carriage Paid, IS S'

KIT II A" Exactly. as Mr. C am 25/12/8. Balance in 11 monthly payments of 10,3. on!y

wood for frame work excluding valvm, Cabinet and
parts including ready drilled 4/3

PETO-SCOTT

m's Kit ot Send

only PERMANENT MAGNETSpeaker. Cash or C.O.D. Carriage Paid 12/7/0.
Balance in 11 monthly payments of 4/3. MOVING -COIL SPEAKER

1 Set Specified Valves .. . , .. .. .. 1 2 9
CASHorC.O.D.PETO-SCOTT KOMPACT Cabinet .. .. .. 15 0 FOR POWER OR

(Post and Packing 2,6 extra) PENTODE.PETO-SCOTT P.M.M.C. speaker, as specified .. .. 19 6 19/6
A.C. QUADPAK.......I Complete with input

transformer. Send Carriage Peld

parts, including Peto-Scott " Metaplex " chassis
(less valves, cabinet and speaker) lE._ 8. 1 0.0
KIT 'A' Author's Kit of First Specified

YOURS

5 monthly payrm Ms
FORonly 2/6 ; balance in

Of 4,0.
Cash or C.O.D. Carriage Paid, 3sage

in 12 payments of 15/6.
r KIT "B." As Kit "A"

but with set of specified
Valves only. Cash or
C.O.D. Carriage Paid,
£12 9 6.

'or& 22/9
Balance in 11

-
monthly pay-
ments of 22 9.

' 1

KIT "C." As Kit " A " but
including Valves and Pato-Scott
Universal Walnut Consolette Cab-
inet with baffle baseboard as-
sembly, less speaker. Cash or
C.O.D. Carriage Paid, 113.14/0.

SEND ey, 5/.
ONLY .4.

Balance in 11 monthly
Payments of 25I-

KIT -BITS
You pay the Postman. We pay
post charges on orders over 101-

s
1 Peto-Scott Metaplex Chassis 16' x 10', with runners 0 2 9
1 Set of 5 specified Valves, including rectifier.. ., 3 19 0
1 Peto-Scott Universal Walnut Consolette Cabinet with

Bailie and Baseboard Assembly 1 4 6

Exact to Specification
SPECIAL NOTICE. When ordering Panels of

special size, or PLAIN Chaisis
.1 It ILLED, all 331 per cent. ,o Cash Price.

Class " B " Model Cash or !,.
Carriage Paid 21/2/6 or 2/6 rf,...n
and 6 monthly payments of 4,-.

IMPORTANT Parts, Kits, Miscellaneous ccmponent
-Finished Receivers or Accessories 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 101. sent Carriage and Post Charges Paid.
GREAT BRITAIN ONLY. Irish orders executed for Cash only

PETO-SCOTT Co. Ltd., 77, City Rd., London, E.C.1
Telephone: Clerkennell 1406/7

Feast End Showrooms: 62, High llolbol n, London, TV.C.1.
Telephone Holborn 3248.
Dear Sirs:

(a) Please send me

NAME .

ADDRESS .- ...... .......... - -
Pr.W. 13/1/34

ANY ITEM SUPPLIED SEPARATELY -ORDERS OVER 10/ - SENT C.O.D. CARRIAGE AND POST CHARGES PAID
It
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BEFORE giving instructions regarding
the trimming of this powerful little
receiver it is necessary to draw

attention to the loud -speaker which is
' used with the apparitus, and also to the

method in which it is joined,to the yeceiver.
The speaker itself is fitted with a special
input transformer, which, unlike the usual
type of Class B transformer, is not simply
a standard transformer having a tapped
primary whiclovill " match" any type
of valve. The "characteristics required
for ideal reproduction with a Class B
valve have been very fully examined
by the makers of the speaker, and an
ingenious form of winding is employed
in the transformer in order to get
the best from this particular method
of amplification, and it is therefore
essential that the correct model is
ordered. It should be noted that
this is the FR6-PM-22 Class B, and
when putting your order you Should
be very clear about this reference. It
will be noted, of course, that in the
list of components which was published
last week the reference was abbreviated and
the figure 4 was quoted instead of 6. The
wiring diagram on page 786 illustrated a
Class B choke connected to the output valve,
but with the speaker which is specified
this will not be required. The terminals
Of varveholder V4, therefore, which are at
present joined to the two terminals on the
choke, marked " P," must be connected
to the two terminals marked L.S., whilst
the lead going to the choke terminal
marked H.T.d- must be joined to the
terminal on the speaker, which is similarly
identified. In this way the very highest
quality will be obtained and the output
choke will not be required.
Trimming

Having joined the speaker as above
mentioned, the battery plugs should be
connected to the appropriate tapping
points, the high-tension plugs being in-
serted in the positive and negative ends of
the battery, whilst the G.B.2 plug is
inserted in the 16 -volt tapping on the grid
bias battery. G.B.-1 is then plugged into
the 3.5 volt socket temporarily, and the
accumulator is joined to the L.T. spades.
Connect the aerial lead to terminal A2,
and switch on. Rotate the wave -change
control so that the pointer is towards
the right, when the coils are set for the
normal wave -band, and upon rotating the
tuning control to the approximate. wave-
length of your local station, this should
be heard. Rotate the upper right-hand
control until signal strength is very

PRACTICAL WIRELESS January 13th, 1934

ADJUSTING AND OPERATING THE--

N4
ow to Trim this Fine New Receiver which Employs the Most

Modern Coils and Valves

wean,,, and then with a long screw-
driver Made from a strip of wood
carefully 'Adjust the trimming screws
which are visible through the top of the

ganged condenser. You will find that not
only are the three screws interdependent,
but that the actual setting of ,the tuning
scale will alSo be modified when `they are.
adjusted. You should, therefore, endeavour
to obtain yqr loCal station with the pointer
upon the correct wave -length figure on the
scale; although if. you find that the signal
strength is not at its maximum on this point

Neat panel layout of the Nucleon Class B F
the indicating wire on the condenser scale
may be slightly bent in order to give the
correct indication. When once the correct
setting has been obtained it should be
possible to select any station within range
by simply turning the indicator to the
correct wave -length.

The Aerial Condenser
The aerial lead should then be trans-

ferred to terminal Al and a search made
for weak distant stations in order that
you may more accurately gauge your

LIST OF COMPONENTS FOR
One set Wearite Iron -Core Coils (Types B.P. 1,

BP. 2 and T.G.). (Wright and Weaire.)
One Polar Star Minor Three Gang Condenser

with Horizontal Drive. (Wingrove and Rogers.)
1 One Polar Pre-set Condenser (.0003 mfd.).

(Wingrove and Rogers.)
One 50,000 ohm Megite Potentiometer. (Graham

Farish.)
One .00015 Differential Reaction Condenser.

(Graham Fetish.)
Three 4 -pin valveholders and one 7 -pin. (Graham

Farish.)
One .03 infd. Non -inductive condenser

)Three .1 mfd. Type 81 ditto
One .0002 mfd. Type 34 ditto
One .00015 mfd. Type 34 ditto '- T.C.C.
One 1 mfd. Type 50 ditto
Two .01 mfd. Type 34 ditto
One 2 mfd. Type 50 ditto
One 250,000 ohm 1 watt resistance
Three 100,000 ohm. ditto
One 30,000 ohm. ditto Dubilier
One 10,000 ohm. ditto

t One 1 megohm ditto
One 3 -point On/Off Switch Type S.39. (Bulgin.)

our.

particular local conditions. Carry out
the trimming adjustment also with this
aerial connection and see if it is necessary
to use this conde'nser 'in your locality.
Your aerial characteristlCs may. be such
that you obtain best results when the
aerial is joined direct to the coil from
terminal A2, but no matter which con-
nection you exiiPloy; the,' trimming -will
have to be carried out for that particular
connection and then not touched again.
When receiving  the powerful local ,station
the upper right-hand ' control , will be set

to provide ample undistorted
volume-, and in Many cases this will

The' at PraCtidallY 'its zero position.
For a weak or long-distance station.
the control Will have to be turned
to its maximum position, and it
may also be necessary to introduce
some reaction through the medium
of the upper left-hand' control. A
compromise between signal strength
and selectivity may be obtained by
reducing volume slightly on the
right-hand control, and then using
the reaction control to bring up the
volume to the required level.

The G.B.-1 plug may be ad-
justed to provide the best quality,

and this is best carried out on the local
station, where the maximum signal strength
is obtained. It will not be found unduly
critical, but the maximum voltage without
distortion should be employed.

It should be unnecessary to remove the
screening cans from the tuning coils, -as no
adjustments are available on these par-
ticular parts. If for any reason the cans are
removed, on no account should the coils
themselves be touched as it is possible to
upset the ganging or even to damage these
components by unnecessary handling.

THE NUCLEON CLASS B FOUR
One Type H.F.P.A. Screened H.F. Choke.

(Wearite.)
One Midget Screened H.F. Choke. (Bulgin.)
One A.K.3 L.F. Transformer. (Ferranti.)
One Hypernik Class B Driver Transformer.

One Metaplex Baseboard (14in. by llin.). (Peto-
Scott.)

One Panel (14in. by 7in.). (Peto-Scott.)
One Terminal Strip (14in. by Ilin.). (Peto-

OSe cott,)One 7 -way Battery Cord. (Belling and Lee.)
Five Type B Terminals (Aerial, Aerial, Earth,

L.S. and L.S.+). (Belling and Lee.)
Two Coils Connecting Wire, Length of Screening

Braid, Screws, etc. (Peto-Scott.)
One 220 VSG
One 210 DET valvvalve Cossor

(Lissen.)

One P.215 valve .. f
One 240B valve -J
One 120 -volt Lion Battery'
One 16 -volt Lion Grid Bias Vinces

Battery
One 2 -volt 40 amp. Accumulator. (Lissen.) i
One Rola FR6-PM-22 Class B Loud -speaker.'

(Rola.)
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Now, more than ever before, range is of first

importance to listeners.
Wavelengths are changing ; you will be un-
accustomed to the new tuning, and only if your
set will pick up distant difficult foreigners with

ease and precision will you avoid irritation and

disappointment.
The new Dario Valves will give your set the best

2 -VOLT BATTERY.

chance. Their range is something new to wireless
reception. They will pick out each station from the

next as if no other existed; and, with it, their accur-

acy is perfect. Sturdy, too, like all Dario Valves
in the past, these new models mean a big economy.

Study the list of prices and types below and
write to -day on the coupon attached for our new
complete list of types, prices and specifications.

INDIRECTLY HEATED A.C. MAINS
Screened Grid and Variable Mu S.G. 10/6 DIRECTLY HEATED A.C. Screened Grid and Variable Mu S.G. - 12/6
H.F. and Detector 5/ - MAINS. Screened F.F. Pentode 12/5
Super Power 6/6 Diode Tetrode 13/6
Class "B" Output 10/6 Output Pentode - 12/6 General Purpose 8/6
Pentode 10/6 Output Pentode 12/6

DARIO VALVES
Every new type and improvement.

POST THIS COUPON TO US
We will be pleased to send you our
new list of types and specifications of
the latest DARIO Valves. You will be
astonished both by the completeness of
The range and the very low prices.

Pa.W.z

Name

Address

To IMPEX ELECTRICAL LTD., 47, Victoria St., Westminster, London,
S.W.I. Telephone : VIC. 3914. Telegrams : Dariolect, Sowest, London.
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The Author of this Interesting Survey Looks Ahead, and
Discusses Probable Developments During 1934. Will Television Arrive, and Will

the Form He Suggests ? By LAMBDA
WHAT progress has been accom-

plished in 1933 ? What de-
velopments ? What achieve-

ments ? New valves ! New coils ! New
circuits ! All tending to improve recep-
tion ; all helping to provide greater selec-
tivity, greater sensitivity, and better
quality.

Look at the new valves provided for us in
1933. Class B, double diode triodes, H.F.
pentodes, and the pentagrid or heptode.
These are not all.

Tuning circuits have been revolutionized
by the introduction of Ferrocart and other
iron -cored coils. Automatic volume -con-
trol is the order of the day even for battery
receivers employing only one high -fre-
quency stage. The pace has been set, and
are we, in 1934, to see this rate of progress
maintained ?

Are we to witness anything startling or
revolutionary in components or circuit
design ?

Now for 1934
Not being gifted with second sight, I do

not propose to suggest that anything
remarkable will occur in this remarkable
age. Nothing surprises us, and we radio
enthusiasts would probably only raise our
eyebrows if it were announced that com-
munication had been established with one
of the planets. What would interest us
would be that legislation had been intro-
duced for the protection of wireless listeners
against that very annoying form of inter-
ference-man-made static. Let us hope
that during the present year this form of
interference will definitely be laid by the
heel, either by the prevention at the source
of the interference or by the introduction
of some means of preventing it, in every
instance where it causes interference with
reception. Considerable progress has been
made, so let us hope that we shall soon see
the end of this very troublesome form of
interference.

Quality of Reproduction
There is going to be a demand for real

quality reception this year. Whilst the
complete set with self-contained loud-
speaker will still be popular, those seeking
real quality will favour the receiver which
does not include a loud -speaker, the selec-
tion of the latter being left to their own
individual choice. Perhaps the wish in this
instance is father to the thought-but I
do like my loud -speaker separate from the
receiving set itself. A large baffle board
about two feet square is my choice ; real
quality can then be obtained, providing,
of course, that the set andloud-speaker are
capable of faithful reproduction. A large

baffle provides a better balance between
high- and low -note response.
Television

There has been television, and rumours of
television. We have grown accustomed to

Receivers Take

At the present time two television
systems appear to be emerging from the
results of the years of research into the
problems associated with the development
of television. There is the mechanical and
the electrical system. The former employ-
ing the revolving mirror drum and some
form of light modulating device, and the
latter some form of cathode-ray tube. Both
systems have their advantages and dis-
advantages. At the present time the
mechanical system appears to be favoured
by the majority. Further developments of
both these systems will undoubtedly take
place, and practical tests will then prove

which is likely to be the superior method.
The combined vision and sound receiver
will eventually become popular, and be
available at reasonable prices.

Ultra -short

Fig. 1.-A set of the future ? Note the dial divided
into channels.

them. But during t h e
present year television will
definitely arrive. Not
perfect ! Receivers were not
by any means
comparable with
present-day ap-
paratus ten
years ago, but
broadcasting
had arrived.

This year
we shall see
pictures with
apparatus
which will be
compar able
with those
early wireless
receivers.

PIVOTED
ARMATURE

Waves
A considerable amount of

research work has been con-
ducted on the transmission
and reception of wavelengths
below 7 metres-the quasi -
optical waves. Experiments
are being conducted on
wavelengths as, low as 9
centimetres.

These quasi -optical waves
travel pnly in straight lines,
their range being essentially
limited by the curvature of
the earth. They can be
efficiently projected in narrow
beams, are not affected by
atmospheric noise, and only
require very low power. For
television they appear par-
ticularly- suitable, as they

(Continued overleaf)

COIL CARRYING
L.S. CURRENT

Fig. 2.-An ingenious visible tuning device.
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(Coutistoed from previous page)

can easily be modulated by frequencies of
several hundred kilocycles. Already experi-
ments in television transmissions on these
wavelengths are being conducted, and there
is no doubt that there are great possibilities
for the future of television on these
extremely short-wave lengths. Owing to
the wide frequency channels available,
120 -line scanning will be practicable, thus
providing greater picture definition, which
is a great step towards making television of
real entertainment value. Maybe that this
year we shall witness great advances in this
direction.

The superhet receiver has come to stay.
It is rapidly superseding the tuned radio -
frequency circuit. It is certainly more
selective, and it cannot now be accused of
being responAible for poor quality of repro-
duction.

Tone -correction devices can be applied
very successfully to a superhet receiver, as
only one frequency, the intermediate fre-
quency, is being dealt with. Consequently,
the amount of attenuation of the higher
frequencies can be calculated, and tone -
correction circuits easily designed. In all
probability three -valve superhets will
become available. PRACTICAL WIRELESS
foresaw the four -valve superhet with
A.V.C. as far back as May 27th, 1933, when
the hexode valve was described. This is
now an accomplished fact, made possible
by the use of the hexode or pentagrid fre-
quency changer.

Considerable improvements are being
made in tuning dials ; they are now easier
to read, and the horizontal type of dial is
rapidly coming into favour. Shall we also
see a further development, and have our

dials engraved with frequency channels
instead of wave -lengths or frequencies ?

Stations in Europe are spaced 9 Ws
apart, so that this
method cannot be
adopted. The alterna-
tive would be to
allow each station a
channel 'number. If
our dials were then
calibrated accordingly,
what a simple matter
it would be to, refer
to the channel number
in the list of stations.
Another advantage of
this system would be
the facility with which
stations could be
identified, for it would
only be necessary to
refer to the corre-
sponding channel
number in the list of
stations to ascertain
the name of the
station being received.
What an advantage
this system would
be.

Visual tuning in-
dicators, in some shape
or form, will be uni-
versal in new receivers.
They will be very
much in evidence at the

next radio exhibition at Olympia. In view
of the almost universal application of
automatic volume -control they will become
essential.

The valve manufacturers during the past

Fig. 3. --The small
cathode-ray tuning
device developed by
Standard Telephones

year have displayed amazing ingenuity and
resourcefulness in their ability to provide
new types of valves. Will -this rate of pro-
gress be maintained- in 1934 ? At the
present moment there does not seem to be
any very urgent need for new types . of
valves, but rather a standardization of the
existing types. There is, of course, always
room for improvement. No doubt* the
battery pentagrid valve will be produced in
due course. Battery -set users will then be
in the same position as the owner of a mains
superhet receiver.

In 1933 the battery set was well catered
for in the new types of valves produced,
particularly output valves. However,- the
triple twin valve may be prOduced in this
country this year. It would be welcomed by
owners of mains receiver's with only a limited
anode voltage available. At present; to
obtain an undistorted output of five watts
or over, it is necessary to provide an anode
voltage of at least 400 volts for the output
valve. In some cases this may necessitate
the re -designing of the mains portion of the
receiver.

With the triple -twin valve this can be
achieved, and an output of about four watts
obtained with an anode voltage of about
250 volts. This valve would therefore be
an advantage in small mains sets with
limited anode voltage. The triple -twin
valve is somewhat analogous to the Class B
valve for battery sets.

This is my forecast for 1934. You see,
there is still plenty of scope and room for
improvement. Time will tell whether
these predictions are correct. In any case,
we can be sure that stagnation will not set
in. New components will be designed, and
further advances made in all directions.

HOW MANY

17 Ratios for power or pentode and 4 for Class B.
Perfect matching gives improved balance. The

"Mansfield" magnet gives greater sensitivity.

Whiteley Electrical Radio Co. Ltd., Dept.
Sole Agents in Scotland Radiovision Ltd.. 233, St. Vincent Street, Glasgow. C.2.

"I wonder how many listeners realise (as I did when
trying out the 'Microlode' pointer) how much volume
is wasted when the speaker is not correctly matched
to the output valve " writes a user.

Only when a speaker is accurately matched to the set can the
full benefits of the unique Mansfield magnetic system be heard to
full advantage. Crisp attack, brilliant top notes, clean bass
and astounding freedom from resonances due to the greater flux
density. Even balance of tone and better volume due to

"Microlode" matching.
W.B. Microlode speakers have received first or sole
specification for nearly every important constructor
set since their introduction. Hear one on your set to -day:

you will be amazed at the difference. Write for the folder.

'MICROLODE' Model
P.M. 4A - - - 42!-
'MICROLODE' Model
P.M. 6 - - - 32!6

D, Radio Works, Mansfield, Notts
Sole Agents in I.F.S. Kelly and Shiel. Ltd 47. Fleet Street, bublin.
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your dealer has
a Super - Life
Grosvenor
made specially
for your set.
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NUCLEON CLASS B FOUR
is built around
Reg. Trade Mark

NUCLEON
IRON CORE COILS
The very heart of this most modern receiver
is its coils-Wearite Nucleon Coils. Their
amazing characteristics, giving such a high
degree of selectivity-permitting the valves
to make the most of the initial signals,
has prompted the very :design of this set.
Your coils must be WEARITE NUCLEON.

I The SPECIFIED
Wearite Components . . .

One Set Nucleon Iron -Core Coils
consisting of

BP1 12/6 BP212/6
TG 12/6

COUPON To Mers. WRIGHT & WEAIRE Ltd.,
740, Hissgh Road, Tottenham, London, NA7.

Please send me .a copy of your new booklet, No. GN2, giving full details
of your components, together with technical data, and also Full-size
Blue Print with constructional details for building the " WEARITE-
TEAMSTER." I enclose 3d. in stamps to cover cost and postage.

NAME

ADDRESS
PRAC. 13/1/34.

Please write in block letters

One Wearite H.F.
Screened Choke

with Pigtail

H.F.P.A.4/-

Patents
pending

31367'32,
31377/32,
15746/33,
15797/33.
Pending Regis-
tration Trade
Mark 542011.

FOR EVERY SET ON THE MARKET THERE
IS A SUPER -LIFE GROSVENOR BATTERY

For instance,
is yours a

F-PV"E-1
There is a
Super -Lit e
Grosvenor for
every P y e
Model. Ask
your dealer.

Whatever the make, you would get the most out of your
set with a Grosvenor Battery. A Grosvenor would
give it just the silent superabundant power it needs-
and last far longer than any battery you have ever
had. The Grosvenor MERCURY process is the secret;
guarding against corrosion and enabling the cells to be
hydraulically crammed with extra chemicals.
Next time insist on a Grosvenor. There is one made
for your own particular set ! or, it yours is a

PYE G.B.1. Ask for Grosvenor DBA .475 (159+9v.) 17/6
EYE P.B. Ask for Grosvenor SR.590 (1301+41v.) 17/6
.IIIPMICHAEL Duplex 4. Ask for Grosvenor DBA.395

(120v.) 14/-
31cMICHAEL Class B.5. Ask for Grosvenor SR.490

(99+7iv.) 16/-

t Mercury -protected cells make it
"The Longest -Lived Battery

GROSVENOR ELECTRIC BATTERIES LTD.,
2-3, White Street, E.C.2.

Works: Watford, Herts. Telephone: METropolitan 6866 (3 lines)

c2 4336

I PRICE with vol-

' 22/ ume control
6 and connect

ling leads.
If your dealer does not stock
Universe 1934 Pick-ups,

I write us for catalogue, stating
dealers' name and address.

UNIVERSE1034 PICK-UP
"SUPER " MODEL. Output nearly 4 volts. average
2 volts. Base used in any position. Pick-up reed
cannot go out of adjustment (putt. applied for).
Ball -catch swivel head for easy needle Changing.
Weight on record adjustable. Moulded in smart
brown bakelite case. Fully guaranteed.

ghe"Broadcaster
and 741(*reless
Wailer 'says

°NATURAL TONE
- ENTIRELY

RELIABLE"
OSMOCORD DT PM UNIVERSE WORKS ENFIELD MIDDX

&Tway Bliti4h,
II your dealer is not yet stocking, send for
"362 " post free direct from
the makers. "362 SAVE Post Free from
YOU 50 '., are NON-

MICROPHON'IC, definitely as
food as any, and better than

most. FULLY GUARANTEED.

"::62 " BATTERY TYPE VALVES : H., H.L. & L., 38. Power, i
4'-. Super -Power, 4;6. S.G., 7,6. Var.-Mu, 7,6. "Class 8", 9.-.

PentodePentode Type, 10,- (Meirdlised, 3d. extra).
" 362 " Patent UNBREAKABLE TOLEDO BATTERY TYPE VALVES: I

I .
H.L., 416. Power, 5,N. Super -Power, 6,-. S.G., 10/, Var.-Mu, 10/...

362" "CLASS B" KIT. Assolutely complete with "Class B" Valve,
7 -pin valve -holder. Input and Output Transformers, and full instructions, 28 C. With high-
grade Permanent Magnet M.C. Loudspeaker, complete unit, only four wires to connect, 50,-,

Cash with order. Cheques and P.O.'s must be crossed and made payable to :-
THE 362 RADIO VALVE CO., LTD. (Dept. W.), Stoneham Road, London, E.5

3'6
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Photo -cells in Commerce
PROBABLY every wireless enthusiast is

interested in photo -electric cells and
their applications from a technical and
scientific point of view, but probably few
realise to what extent these light-sensitive
devices are employed commercially. It will,
therefore, perhaps surprise many readers to
learn that a number of dog, horse and
motor race -courses employ what are called
ray -timing devices. In these cases a ray of
light (generally ultra -violet or infra -red,
which is invisible to the naked eye) is
directed across the finishing line on to a
photo -electric cell connected to an amplifier
and stop -watch. Immediately the ray of
light is broken, due to a horse, dog or
motor -car passing the line, the cell actuates
the amplifier which, in turn, stops the
watch and so gives an exact record of the
time of finishing. At the starting end of
the track a similar arrangement is also em-
ployed,for starting the stop -watch.

Another use for photo -cells is that of
counting the number of finished objects
passing along an endless belt in factories
where mass production methods are em-
ployed. In that case the cell " feeds " into
an amplifier in the output circuit of which is
included an electric counter. Any mistake in
counting the number of articles passing
along the belt is thus impossible, and the
counting process is perfectly simple and
rapid. At least one firm of biscuit makers in
this country employ photo -cell counters,
whilst in America the system is employed
in many engineering shops and in flour
mills.

Photo -cells are also extremely useful in
connection with street lamps, for they can
be arranged to switch on the lights imme-
diately the normal daylight falls below some
pre --determined intensity. As a matter of
fact, photo -cells are used for this purpose
(only experimentally at present, it is
admitted) in Liverpool, Hull, York, Erith
and Beckenham. It is by no means un-
likely that still wider and permanent
use will be made of this system of auto-
matic illumination in the future.

A High -output Multiple Valve
MULTIPLE valves, in which a single

filament is used in conjunction with
two or more grids and anodes to provide
two stages of amplification by means of a
single valve, have been made in the past
and sold in fair numbers on the continent.
Some of these valves have been reasonably
efficient and have been used in the con-
struction of compact receivers of the low -
power type, but the valves have only
been capable of providing a comparatively
small signal output. A new valve of the
" multiple " type has now been developed
in America which, in addition to providing
two stages of low -frequency amplification,
is able to deliver an output of some 5 watts.
The valve is, in fact, intended principally
for use in public-address amplifiers. It is

of the indirectly -heated type and is dis-
tinctly unusual in that the output load for
the first set of electrodes is connected in
the cathode, instead of in the anode, lead.
An advantage of this system is that, by
correctly choosing the output component,
it can be used to provide the, necessary bias
without the use of the normal bias resist-
ance.
Leaking Condensers

MODERN condensers and resistances are
usually very reliable. and remain con-

stant in value for long periOds. But even so it
does not do to overlook the possibility of
a slight change in valu'e or reduction in
efficiency after constant use, and in some
instances only a slight divergence from
their original characteristics will cause
noticeable distortion. I was thinking par-
ticularly of coupling condensers used in
R.C.C. coupling. A slight insulation leak-
age will result in a positive charge leaking
on to the grid of the following valve. If
the value of the associated grid leak is
rather high this charge will accumulate, and
so neutralize the grid bias which is applied
through the grid leak. In other words, the
valve will be under -biased, although
apparently the correct bias is applied. A
milliammeter connected in the plate circuit
of the valve will show a higher reading
than it should do. This is, of course, an
indication of -under-biasing, so that if on
checking up the value of the bias tapping or
resistance the voltage is found to be correct,
then strong suspicion rests on the coupling
condenser.
Distortion and Ageing Components

APOINT which it is always useful to
know when attempting to' diagnose the

cause of distortion is whether the distortion
has always been present or whether it has
gradually developed. If the receiver
originally gave perfectly good quality,
but has since begun to distort, then a
number of causes immediately suggest
themselves. Apart from the obvious ones,
such as worn-out batteries and old valves,
there are others, such as the accumulation
of dust and damp, the partial breaking
down of resistances and condensers, etc.

Dust is, of course, a great enemy of
good quality, since it is usually hygroscopic
in nature, and by attracting moisture from
the air, forms a thin, conducting medium
over the surface of the various components
in the receiver. In this way many ter-
minals become connected together by what
amounts to a high resistance.
Phase. Difference

ONE of my correspondents asks me to
explain to him what phase difference

is. This is probably a question which is
difficult to understand by many radio
fans who are now using the electric mains
as a driving force for their receivers.
I quite appreciate it is difficult for the
uninitiated to understand how, if there
is only one voltage, there can be any

difference. If the voltage is alternating
there may be a difference in the time when
any selected value of voltage is reached,
even though the voltage is the same,
because alternating current is governed
by a time factor, that of frequency per
second. This time factor is usually stated
on the house meters as so many cycles,
such as 40, 50, 60 and so on. In some
districts, such as parts of the Midlands
and Cornwall, it is as low as 25 cycles per
second. With direct current there is no
alternation, and so no phase difference.
When direct current is pulsating, an
introduced alternating current is converted
into changing values of direct current,
and here phase enters also.

Revision of Wavelengths
THE unique Philips calibration system

with the micrometer dial which is
incorporated in Philips models 630A. and
C., 634A. and C., and 636A., has a great
advantage with regard to the wavelengths
shuffling, because the dial itself needs no'
change. All that is necessary to keep the
system up to date after January 15th is
a new calibration chart which they are
supplying.

New charts will be ready for all Philips
owners of any of the above -mentioned types
free of charge. New charts for the 634A.
and C., and 636A. are now ready.
These will be sent upon receipt of the
necessary particulars, which are-type
number of set, registration number and
number of the old chart. This consists of
two figures, for instance 24.

New charts are also available for dealers
for any of the above -mentioned types they
may have in stock, and will be sent without
delay upon receipt of the application form
which is being sent to them.

Home -constructors' " Difficulties "
IT is becoming very obvious that many of

the so-called difficulties which are
encountered by the home -constructor are
actually of his own making. The majority
of the receivers which are received by us for
examination owing to their failure to come
up to the guaranteed standard are full of
small points which go a long way to prevent
good results. One of the most common
faults lies in the method of tightening nuts.
It is absolutely unnecessary to lock these
up with a spanner, or to use a screw -driver
on those which have slotted heads. Where
the connecting screw passes through bake-
lite or similar material the action of using
a spanner on the nut does not always result
in increased tightness, but rotates the
actual screw when the locking faces are
firmly in contact, and further rotation
unscrews the screw or bolt beneath the
bakelite surface. In many components this
results in the internal connecting wire or
lug coming loose and noises, or even com-
plete disconnection results. In other cases
we have found that even thick connecting
wire has been sheared practically right
through, and the slightest touch results, in
the wire snapping off. The fingers are
sufficient to enable a really good connection
to be made, and " finger tightness " should
be the rule with all connections.

50 Tested Wireless Circuits
By F. J. CAM M (Editor of "Practical Wireless")

This handbook contains every modern circuit, com-
plete with instructions for assembling, component

values and notes on operation,
Obtainable at all Booksellers, orbg Past 2/9 Pm 0<. New," 2/6
/Pt, 8-11, Southampton Street, Strand, London, W
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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 to -day
intimately c,pncerns 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

COMPLETE RADIO
)2( RADIO SERVICING

D RADIO EQUIPMENT
):( RADIO SERVICING AND SALESMANSHIP
):( WIRELESS ENGINEERINII,
1:1 WIRELESS OPERATORS

Name     ....a   -  . . -    aol Are..  1.

Address .. 041 

11401111..J, .1,11 JO 0  16- 

REVIEWS OF THE
;LATEST RECORDS

ON TH
All Sorts

There is a very good comic record by
Ike Freedman (the Scottish Hebrew Gentle-
man). 'He sings (on Regal .M.R1095) King
of Palestine and Romeo. They are both
excellent tunes as well. If you dare risk
one of those airs, which will probably
result in your murder (by those who will
catch it from you !) The Man on the Flying
Trapeze (Decca F3682) will be most suitable.
The thing is well sung by a good vocalist
with the Jolly Rollickers. You have now
been warned. The most interesting novelty
for a long time is the record of an Electronde
performance of Le Cygne and Schubert's
Serenade by Martin Taubmann (H.M.V.
B8020). Every radio lover should get this
record : it is not only extremely interesting
from a technical standpoint, but it is very
delightful to listen to this " musical
oscillator " as Mr. Taubmann " plays "
it. It sounds like a disembodied 'cello-
a 'cello without any wood, that is. I
believe this is a discovery with big pos-
sibilities, if it isn't too difficult to mani-
pulate. I shall certainly try it.
For Dancing

If you have never heard Chalmers Wood
and his Scottish Dance Orchestra, do so at
once. Try Scotch Broth (foxtrot)and Scottish
Memories (waltz). A first-rate dance record
of the " straight " sort. One of the really
big hits of many months is the record of
two high -lights from the " Gay Divorce."
They are played by Leo Rersman's Or-
chestra and are Night and Day and I've
Got You on My Mind (H.M.V.B6398).
Fred Astaire sings both vocals, which gives
the record an enormous cachet.
Songs of all Rinds

" Beloved Ben Davies," the announce-
ment of his new record begins, and nobody
will disagree. At seventy-six, this veteran
sings Torn Bowling and Come Into The
Garden, Maud (Columbia DB1205). I
wish we could have had " Tom " on both
sides, so as to have a new side when the
other was worn out ! It is clear that
" Maud " is a strain on him, but it is
delightful to hear him again. Now Heddle
Nash, one of our best English tenors of
to -day. He sings Your tiny Hand is Frozen
and The Serenade from The Fair Maid
of Perth (Columbia DX540). The first
is very good indeed both from the vocal
and histrionic view -point. Tauber has a
perfectly enchanting song in I Greet You,
My Beautiful Sorrento on Parlophone
R020228. You will travel far before you
hear a lovelier melody. Two songs of the
rural school-When the Harvest's In and
The Merry -Go -Round are on Columbia
DB1204, sung by Harold Williams. East -
hope Martin lovers, please note : these are
in the tradition.

Now two records introducing well-known
airs with vocal settings. The first is our

By
T. Onearm

old friend Stephanie Gavotte, and Emmy
Bettendorf sings the simple words
exquisitely-on Parlophone R1633. Then
Anona Winn does two on Columbia DB1203.
Czibulka is again chosen with Hearts and
Flowers and the famous Rendez Vous.
The words are ballad-ish, of course, but
by no means unsuitable. Both are nicely
sung to these very good tunes.

Josef Schmidt has two magnificently
sung arias from La Tosca- E Lucevan
le Stele and Recondita Aimonia on Parlo-
phone .11619. This singer is definitely
from the top shelf. Few of us are proof
against such songs as Mary (Kind, Kind,
etc.), and Eileen Alannah. You will enjoy
their singing by the Victorian Quartette
on Regal-Zono MR1039. An uncommonly
attractive bit of harmony, with orchestra.

High Spirits
There are many laughs abroad from the

latest records, and one of the best of those
quiet, subtle monologues I have ever heard
is John Tilley's Company Promoter on
Columbia DX537. As the chairman of a
company of decidedly shaky character he
addresses the shareholders. In his address
are some gems of highly polished humour,
every one of which is too good to quote.
A great record ! Then Norman Long,
breezy and cockney as ever, gives us We
Can't Let you Broadcast That and 'Oles
(Columbia DB1216). The poor B.B.C.
stop quite a number of hefty blows in the
first, and the second is the philosophy
of the gent with the road -drill. Taking
Possession (H.M.V. B8003), proves that
Claude Hulbert is not such a fool as he
seems-as the other three of Those Four
Chaps discover.

A musical novelty of very great merit
is A Gypsy Sing -Song (Regal-Zcmo MR1048).
Sidor Barman's Gypsy musicians give real
support to the title, and those who yearn
for the gypsies to sing to them (as the song
demands) will get all they want here. There
are two band performances which must not
be missed. The first is the musical staging
of the Tidworth Tattoo on H.M.V. C2593-4.
Definitely better than the Aldershot one,
and the massed band playing Sanctuary
of the Heart is unforgettably striking.
The other is one of the best the Grenadiers
have ever done-Columbia DB1207. They
play (Inter den Linden and Phantom
Brigade, both marches clear of the usual
uninspired blare. Clean-cut bright tunes
-so splendidly played.

Two very good at the piano " artists,
Fred and Leslie Douglas, sing exceedingly
well Carry Me Back to Green Pastures and
I've Found The Right Girl (Sterno 1245).

Peter Dawson has done some of Stanford's
songs of the sea. Quite the best is Outward
Bound (H.M.V. B4482). I don't know a
better performance of his. A very good
chorus is with him.
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COLVERN TUNING UNITS
THE provision of high -efficiency tuning coils,

together with a ganged condenser having a
wavelength -calibrated scale enables the home -con-
structor to assemble a highly -efficient receiver with a
minimum of trouble. Messrs. Colvern have now turned
their attentions to the production of a unit of this
type, and that illustrated below employs the Ferrocart
iron -core coils, together with combined switching. As
may be seen, the coils are of the " G" pattern, which
are slightly more compact than the original " F " type
of Ferrocart coil. The coils, together with the screened

The neat Cole,ak manufactured by
Column Ltd. Note the two

switches.

condenser, are mounted on an aluminium base -plate,
and, in addition to the coil wave -change switch in-
corporated in the coil bases, a radio -gramophone
switch, and also a battery switch is mounted on the
plate to be operated through the wave -change switch
rod. The switch nearest the control knob is for radio -
gramophone change -over, and is a clean -acting,
substantial switch which will not be liable to give rise
to troubles through faulty contacts. At the opposite
end of the switch rod is a Q.M.B. type of switch designed
to operate by a cam action on the end of the rod.
This may be used for breaking the low-tension circuit,
and, if required, the switch may be supplied in the
high -voltage type suitable for switching off a mains
receiver. The complete Colpak, as it is called, may
be obtained for simple receivers, or superheterodynea.
In the former case the coils provided are of the band-
pass and intervalve type, with reaction coil fitted to the
latter coil. In the superheterodyne pack, the com-
bination consists of band-pass and oscillator coil
which is suitable for use with a circuit employing a
separate oscillator valve, or one of the new pentagrid
or heptode valves. The price for either type is 57o. 6d.
(without dial).

MULLARD HIGH -EFFICIENCY PENTODE
THE Mullard Pen.4VA is now generally released,

and where the maximum output from a single
stage is desired no listener should hesitate to obtain
one of these valves for feeding the loud -speaker. As
we have previously mentioned, this delivers nearly
3 watts undistorted output. In addition to this factor
it will handle a larger signal than the Pen 4V, and thus,
whilst giving the user the advantage of more volume,
it at the same time reduces the possibility of distortion
due to overloading. It is an A.C. valve having a
4 volt 1.5 amp heater, and taking up to 250 volts anode
and auxiliary grid voltages. The bias required at this
figure is 22 volts and a 500 -ohm resistor will befound
correct if inserted in the cathode lead. The correct
load impedance is 6,000 ohms, and the price is 18s. 6d.

NEW FERRANTI RECEIVERS
THE latest list received from Messrs. Ferranti

gives complete details of the whole range of
Ferranti receivers and extension loud -speakers. Four
new models have only just been introduced, namely,
the Lancastria Radiogram ; the Arcadia Magna Con-
solette ; the Arcadia Console and the Arcadia Radio-
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gram. The Lancastria Radiogram is built on very
sound and modern lines, having a sloping baffle to
assist in maintaining constant high quality at any
volume level. and is fitted with a high-grade electric
motor and pick-up. The price is twenty-six guineas.
The Arcadia models are superheterodyne receivers
designed as table models or radiograms, and also
represent extremely efficient and up-to-date instru-
ments. The list may be obtained by any reader upon
application to Messrs. Ferranti, at Hollinwood,
Lancashire.

THE FILTERMATIC OCTAVE TONE CONTROL
SOMETHING new in tone controls has been

received from the Rothermel Corporation, and,
although of American origin, it represents a new idea
in such controls, as, so far as we can trace, there is no
similar type of apparatus made in this country. The
complete apparatus resembles a variable resistance,
having a diameter of liin. and a total depth of only
about half an inch. The case is of bakelite with a
metal end, and connections are of the soldered type.
So far, therefore, the appearance of the device is not
out of the ordinary. Internally, however, there are
some interesting details. A number of circular thin
metal plates are arranged with mica sheets to form a

condenser having a total capacity of
approximately .006 mfd. At various
portions of the complete assembly
lugs are brought out and these are
bent back to form a seven -stepped
contact disc, across which rotates a
broad metal arm. Thus, as the
control knob is rotated, the arm
(which is joined to one of the external
contacts) taps off sections of the
condenser, enabling a variation from
50 m-mfds.up tothe maximum value of
.006 raffis. to be obtained. There is
a very definite maximum and mini-
mum position, and the device will be
found most useful where a variable

condenser effect is required. The makers state that
the condenser has been designed primarily for use in
the grid circuit of a valve. The price is 55.

NOVEL EXIDE INDICATOR
QEVERAL ingenious methods have been used

in the past to enable the non -technical user to
ascertain the condition of a low-tension accumulator.
Thus we have had coloured balls which floated either
singly or in combination according to the condition of

This illustration shows the new indicating device for
accumulator condition, developed by the well-known Exide

People.

the acid. A single ball which floated on the surface, or
sunk to the bottom with varying gravity, and so on.
The Exide factory are now producing an ingenious
device which removes all worry from the user's
mind, and as may be seen in the illustration, one side
of the accumulator is furnished with a full-size indicator
bearing very clearly the words, " Full," - Half," and
" Empty." A large band is pivoted at the opposite
side of this scale, and as the accumulator discharges
the hand slowly travels across the scale. There is
thus no possibility of any misunderstanding arising
and the indication may be read even when the cell is
standing inside a cabinet or other dimly -lighted place.

UTILITY COMBINED CONTROL
A MOST ingenious combination control has been

submitted for test by Messrs. Wilkins and
Wright. It consists of a small bakelite dielectric
reaction condenser and a potentiometer mounted on a
common control spindle. As probably many experi-
menters have found when endeavouring to combine

A new combined control manu-
factured by Messrs. Wilkins

and Wright.

two devices of this nature, it is exceedingly difficult
to make the two controls operate at the correct moment.
The potentiometer is, of course, used to vary the bias
on a variable -mu H.F. valve and thus control volume,
whilst the condenser is employed in the usual way for
reaction purposes. The idea underlying the combina-
tion, therefore, is that as the signal input is increased,
reaction is increased. Obviously, the H.F. control
must be adjusted to a certain value before the reaction{
control commences to operate and this is difficult to
accomplish with the standard components. In the
new Utility device the plates of the reaction condenser
are of unusual shape and thus it is possible for the
control to be turned through a fair movement (actually,
180 deg.) before the plates of the condenser commence
to interleave and this will, in the majority of cases,'
enable the H.F. input to be modified to the required
degree before the reaction control commences to,

function. The arrangement was tried out on three
different receivers in which the separate controls had
previously been fitted, and it was found to provide
very smooth control without any necessity for drastic
voltage, or circuit alterations. The price of this
control is 7s. 6d., with a reaction condenser of the
differential or the ordinary type as required.

EASTICK'S RADIO BULLETIN
THE December, 1933, issue of this interesting little

booklet is ffiled chiefly with lighter fare, includ-
ing seasonal greetings from various radio manufac-
turers. Among the other contents are particulars of
meetings, etc., of the W.R.A. during November and
December; short-wave notes, and specifications of
components for various sets described in different
periodicals during December. Details of the new
Eelex Short -Wave Converters are also given. The
Duplex model has been redesigned, in order that it
may be used in conjunction with superhets. This
model is now fitted with a universal plug -adaptor
for connecting the low-tension supply from the main
set, whereas in the old models the plug -adaptor was
used for A.C. mains sets, and spade terminals for
battery sets.

The M2 Super model is a complete all mains (A.C.)
super -het. converter, employing a screen -grid pentode
H.F. stage preceding the oscillator valve. A special
short-wave two -speed slow-motion dial is fitted, with
illuminated escutcheon. This converter is built into
a very attractive oak cabinet, with panel to match.
Copies of the booklet can be obtained from J. J.
Eastick and Sons, Eelex House, 118, Bunhill Row,
London, E.C.1.

TRIOTRON VALVES
THE popular Triotron valves need little introduc-

tion to our readers, but to those who have not
yet tried them in their receivers we would recommend
a very useful booklet, the Triotron Valve Guide for
1934, which has recently been issued. In addition to
giving complete information regarding each type of
valve in the very comprehensive range which is now
available, it also includes several popular types of
circuits to enable you to obtain the best results from
the valves. A technical appendix gives some useful
information explaining in simple terms the working
of auto -grid bias, decoupling, etc., and a selection of
hints and tips on better reception. The Triotron
Technical Service Department is always ready to
assist in solving radio problems. All interested readers
are advised to write for a copy of this useful booklet
to Triotron Radio Co., Ltd., Triotron House, Blooms-
bury Street, London,
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1934 VERSION

of " MAINS
POWER for

YOUR RADIO "

If you have not already
a copy of the Heayberd
1934 Handbook, get it

NOW. This book will be of great help to all
interested in mains power for radio sets.
Fifteen blueprints of Mains Units and Battery
Chargers. Helpful hints and technical tips
will also be found in the Handbook, as
well as a full list of Heayberd components.
Cut out this ad. and send NOW with 3d.
in stamps for your copy.

F. C. HEAYBERD & CO.
10, FINSBURY ST. E.C.2.

A.

'Mato
NUT FIT THIS

ELECTRIC
CLOCK
TO YOUR SET!
NO MAINS NEEDED!

WI KIR num HANDS To tr, KEEPS CORRECT TIME!
U -LIMED aan waT NO WINDING!

Works off small battery lasting 12 months, or can
be plugged into G.B. battery without affecting recep-
tion. Trees practically no current. Fits into hole
3iin. dia. in any panel up to ;in. thick. Easy to
flu-no screws required. Only
win. from front of panel to back
of case. Swiss movement. Hands
set from front. Nickel - plated
bezel. Useful additilsa to any
set.
RIVERSIDE MPG. Co., Ltd.,
Dept. 21 Crisp /toad, COMPLETE WITH BATTERY

Hammersmith, W.6, allasmomissmin/1
Telephone Riverside 6392. POSTAGE GD

GRIPtO
MIDGET

WANDER PLUG
THE PATENT SID[ SPRING
STRONGLY GRIPS ANY SIZE
BATTERY -12 TITLE(

THE GRIM COY.
28 VICTORIA STAMM S.W.I.

EASY TERMS PROMPTDELIVERY

Any Amplion, Blue Spot, Baker, Celestion,
Epoch, R. & A. Rola, Sonochordc, Grampian,
Igranic, Lamplugh, Magnavox, Ormond, W.B.

or Ferranti Moving Coil Speaker Supplied.

Send 51- only
and pay the balance by monthly instalments. No
references. Entirely private and confidential.
KITS, PARTS, SETS, ELECTRIC

CLOCKS ON EASY TERMS.
Send for Catalogue and list of 83 Speakers.

TURNADGE AND PARTNERS, LTD.
Ludgate House, Fleet St., LoniTotb E.C.4.

Telephone : Central 190'

ADD 50/. WEEKLY TO YOUR EARNINGS
BY CHARGING ACCUMULATORS IN.

YOUR SPARE TIME.
Complete Plant incorporating Westinghouse

Rectifiers, to charge ro5 cells weekly.
Trade price £4i4/0 or 8/- monthly. A.C. Mains only.

Send for descriptive booklet.
MAINS' POWER RADIO, Ltd.,

Romford, Essex.
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PRACTICAL LETTS5 fROM
41EADERS

The Editor do'es not necessarily agree with opinions expressed by his correspondents.
AU letters must be accompanied by the name and address of the sender (not necessarily

for publication).

F. J. C's. Latest : Excellent Results
Sut,-With reference to my query re-

garding your latest set, I have carried
put your instructions for locating the fault,
and find that the trouble was caused* by
two loose connections on, coil F.10, the
terminal screws being loose and making
bad contact. After correcting this I find
that the receiver is all you
claim it to be-and more. The
selectivity permits of all the
separation necessary in this
district, and the sensitivity
enabled me to log a remark-
able number, of stations. In
a locality such Tiighton,
where fading after dark is
troublesome, even on t he
nearest Regional and National
(London), the A.F.C. control
is especially appreciated. The
absence of fading and really
" true to life " quality of
reproduction make the set a
perfect source of entertain- 1W
ment. Thank you for a fine

STENNING (Brighton).

" Simply A 1 "
SIB,-I have just received my Pocket

Tool Kit, and may I add one more " Thank
you " to those which have preceded mine.
Every Wednesday. I look forward to
receiving my copy of PRACTICAL WIRELESS.
I think it is the only paper, book, or
encyclopaedia that is of use to anyone with a
wireless set, from a crystal upwards, and
especially to home constructors. The Tool
Kit is simply A 1, and I hope to make
fuller use of it very shortly as I am con-
templating the construction of a new set.
-C. B. HILL (Ringwood).

Two S.G. Short-wave Converter with Special
Low -Loss Features
SIR,-The accompanying circuit diagram

is of a short-wave superheterodyne con-
verter which utilizes two screened -grid
valves (metallized), one as oscillator, the
other as detector. Combined with the
R.I. antinodal short-wave coil, and used in
conjunction with a five -valve (2-v-2) mains
broadcast set, this gives efficient operation
from 12 metres up to 80 metres entirely
on flee loud -speaker. On a 100 -degree slow-
motion dial fitted to the converter, oscilla-
tions comb in continuously from 6 to 100
degrees on the lower of the two short-wave
bands, and from 0 to 91 degrees on the
upper.

I attribute this remarkable result to the
following combination :-

1. Absence of " Miller Effect," due to
use of two screen -grids.

2. Absence of dead spots and excessive
damping due to "use of antinodal coil.

3. Connection of S.W. H.F. choke to
reaction coil (terminal 7 of antinodal coil),
rather than as ordinarily connected, i.e.,
to anode of valve.

4. Use of 5-megohm grid -leak, instead of
the 2 megohrns usually specified.

5. Lack of stray capacities owing to ease

A

with which short connections can be ar-
ranged in this combination.

A long study of English and American
short-wave periodicals has failed to disclose
to me any circuit which has used this com-
bination of two screen -grids, and I think
I can claim originality for this, plus the
special use of the R.I. antinodal coil (which

7 kv chote
06.06`

COOPS

0
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Circuit diagram of S.G. Short-wave Converter.
(Continued on page 838)

CUT THIS OUT EACH WEEK

_ ou-btete-

-THAT receivers are obtainable in America
which cover wavebands from 10 to 600 metres.
The superhet principle is employed in these
receivers.
-THAT the new H.F. pentodes may be used
very successfully for H.F. amplification on the
short waves.
-THAT more detailed television transmissions
may take place in the early months of this year.
-THAT a combined volume tone -control is
essential for a quality receiver.
-THAT a vertical rod of metal, or metal pipe,
will be found in many cases more efficient than
an orthodox outdoor aerial.
-THAT the pipes of a central -heating system
often prove more efficient as an aerial than an

-1 earth.-THAT
-metal ventilator shaft will

form an effective static screen for a lead-in.
-THAT the metal chassis of a car is not all
that can be desired as an " earth " owing to
the insulation afforded by the rubber tyres.
-THAT the ultra -short waves arebeing used
for certain medical purposes as " cures.

NOTICE.
The Editor trill 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 to
made to return them if a stamped and 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.



'January 13th, 1934

RADIO CLUBS
AND SOCIETIES

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

UXBRIDGE RADIO CLUB
The third meeting of the Uxbridge Branch of the

Anglo-American Radio and Television Society was
held at 11, Hawthorn Drive, Willowbank, Uxbridge,.
on December 21st. An enjoyable time was spent
by all present, and records of America were once
again played over-by request. A number of short-
wave stations were tuned in upon the club receiver.
A discussion upon one- versus multi -valve receivers for
short-wave work was the topic of the evening. A
Ruislip' member contended that the increase in
unwanted noises which was caused by the adding of
an amplifier to a single -valve receiver was such as to
render the tuning in of faint stations au extremely
difficult procedure. Mr. Leslie W. Orton agreed that
such was the- case in a great number of instances.
However, if the receiver was well designed the extra
amplification was worth having, because, in suppressing
static and similar noises by placing a .0015 mfd.
condenser across the secondary of the transformer, the
extra amplification could be obtained without a large
increase in unwanted noises. The club two -valve all -
mains receiver was demonstrated and all agreed that
it was extremely silent in operation.

There is no charge for attendance to. meetings of
the Uxbridge Branch, and everyone is welcome. The
club is not a technical one although technically minded
listeners will find much to interest them. particulars
may be obtained from Mr. Leslie W. Orton, PI', Haw-
thorn Drive, Willowbank, -Uxbridge. Radio Normandy
broadcast a special message regarding this branch
between 5 and 6 p.m. on Christmas day.

SLADE RADIO
A talk on " Oscillators and their applications " was

given by Mr. F. J. Singleton at a meeting held recently.
After a few words on testing and servicing modern
radio receivers he went on to give a full description of
the all -mains oscillator and the various uses to which
it can be put. The Philco 16B all -wave model was
then described by Mr. G. T. Peck. This has 11 valves,
covers 10-600 metres without a break, and is provided
with shadow tuning, tone compensation at all
volumes, and twin class C output giving 11 watts
undistorted. The demonstration showed that the
receiver was remarkably selective and very powerful.
Those interested are invited to write to the Hon. Sec.
for details\ of the Society.. Address, 110, Hillarics
Road, Gravelly Hill, Birmingham.

INTERNATIONAL DX'ERS ALLIANCE
The special broadcast list of the I.D.A. is given

below for the benefit of readers whd are members of
this organization.
Jan. 14 4-6 a.m. PAOASD, Amsterdam 3,770

79.57 in.
Jan. 21 2-4 a.m. *CR7AA, Mozambique, Africa

3,543 84.67 in.
Jan. 21 4-6 a.m. PAOASD, Amsterdam 3,770

79.57 m.
Jan. 27 6.30-7.30 a.m. CP5, La Paz, Bolivia

e,060 , 49.5 m.
Jan. 28 4-6 a.m. PAOASD, Amsterdam 3,770

79.57 m.
Jau. 28 7.30-9 a.m. VE9CS, Vancouver, Canada

6,070 49.43 on.
Feb. 4 2-4 a.m. *CR7AA, Mozambique, Africa

3,543 84.67 no.

Reports to stations and to LD.A. *CR7AA, Box 183,
T.aurenco Marques. Mozambique, Africa. WABC is
the HEY station of the Columbia System. Confirmed
personally by Director of Public Events, etc.

Particulars of membership can be obtained from the
European representative, F. Wiseman, 90, Brighton
Grove, Newcastle -on -Tyne, or R. A. Rawles, Publicity
Dept., Blaekwater Corner, Newport, I. of W.

ANGLO-AMERICAN RADIO AND TELEVISION
SOCIETY

Records of American stations were again heard at
the fourth meeting of the Uxbridge Branch, held at
11, Hawthorn Drive, Willowbank, Uxbridge, on
December 28th. The records, made during last
week, were of CKAC, CKGW, WSB, WSM, WEA'F,
WABC, WTIC, WCAU, WHAS, KYW, KMOX,
WOC-WHO, LR4, LR3, WLW, WOR, WEEI, WRAC,
WKAQ, etc. They were all loud and clear. A
very interesting time was spent by all, and short
waves were the topic of the evening. A number of
S.W. stations were tuned in upon the club receiver.
One member reports having heard the B.B.0 .7 -metre
(approx.) transmitter and the Crystal Palace trans-
mitter regularly. He used a three turn (one inch
diameter) coil for grid and the same for reaction.
The receiver was his ordinary short-wave set. He
resides some eighteen miles from London. There is
no charge for attendance to the Uxbridge Branch, or
for joining the society. Ev,eryone is welcome. Meetings
are held each Wednesday. Full particulars from
Leslie W. Orton, " Kingsthorpe," Willowbank, Ux-
bridge.
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THE MODERN TENDENCY
is to have the minimum number of knobs and
controls on a set. Here is a way to adapt the
ON -OFF and RADIO-GRAMO controls to a
single knob without loss of ' efficiency. The

arrangement is suitable for nearly every set.
Note that the 5.110 Rotary Switch is a double -pole
type with insulated fixing bush.

its terminals are clearly numbered and the
connections are shown in the diagram. Keep the
wires to 4 and 5 as short as possible.

The diagram also shows the connections for
using a pick-up volume control, which is

usually necessary,

List No. Price
5.110 ROTARY D.P. SWITCH 2/6
V.C.36 50,(009VOLUME CONTROL 3/6

To LT-

VOLUME COMR01:
FOR MCK-UP

Te
PICK -Up

To REACT:COND.,
RA CHOKE 6...MPUFIER

A. F. BULGIN & CO., ABBEY ROAD, BARKING, ESSEX.
Grai.pel000il a261t e? 7.

London Showrooms  9, 10, 11, Cursitor St., Chancery Lane, E.C.4. Telephone  Pahnmn 2

LATEST BLUE SPOT PICK-UP
The new Blue Spot Pick -Up 33 gives
brilliant reproduction without needle scratch
and with exceeding!? light record wear.
From 50 to well over 4,000 cycles. Has--- wire -wound volume control,

also rotating heal which
facilitates needle
changing. Easily

fitted ;sane gramophone
or home -built
radiogram.

MUD TRIAL OFFER
SEND ONLY 2/6 and have this superb Blue Spot rick -Up
for 7 DAYS, TRIAL. If satisfied, FRY further 2/0 at once,
then 7 monthly payments of 5/.. (Cash, in 7 days, M..)

Full instructions enclosed. Send to -day

E. J. HERAUD, Ltd. (Dept. P. 41),
NUMBER ONE, EDMONTON, LONDON, N.18

Satisfaction or Money Back Guaranteed.

OPENING Sfor
ENGINEERS!

Never before has engineering offered such magni-
ficent chances. With the rise of the depression,
the industry is literally teeming with first-
class opportunities. Our 250 -page Hand -book,
" ENGINEERING OPPORTUNITIES," shows
where the opportunities lie, and the easiest way
to prepare for them. The Hand -book gives
details of A.M.I.Mech.E., A.M.I.E.E., A.M.I.C.E.,

G.F.0 etc. Exams., outlines Home -Study Courses
In all branches of Clad, ?MAIL, Elec., Rotor.

Radio, and " Talkie " Engineering,
Building, etc., and explains our unique

Employment Dept. Send for this
valuable Hand -book to-day-FREE!

BRITISH INSTITUTE
OF ENGINEERING TECHNOLOGY,

390, Shakespeare House,
29, OXFORD ST., LONDON WA.

RADIO SUPPLIES
Send your list of Radio needs for our quotation.
Kits, Parts, Sets, etc. Everything in Radio stocked,
prompt delivery. 7 days' approval. Catalogue free.
Toiler & Standard Wet H.T. replacements stocked.
N. TAYLOR, 9, GROVE RD., BALKAN, S.W.12

516

THE HOME
BROADCASTER.

Why not be your own Announcer
and give your voice a micro-
phone opportunity ?
OUR NEW LESDIX No. 11
SUPER MICROPHONE
in bakelite case is a marvel for
speech and music -reproduction

For hand or stand, on your radio set.
PHONES, PHONES, PHONES
120 -ohm Sullivan Headphones, W.D.
model, at a tenth of cost. For circuit
testing, fault spotting, broadcast listen-
ing, microphone experiments, line signals,
morse reading. A.C. Bridge work, con-
denser calibration for use with H.R.
transformer. All one type and new.
Aluminium body and headbands.
Maker's price to -day is 15/-. Our price 2/6 per pair,
3d. postage or 4/8 for 2 pairs post free.
" Practical Wireless "
MAINS TRANSFORMER

FOR MR. GAHM'S
A.G. THREE.

For any mains input 250-0-250 v. 60 ni/a.
2-0-2 v. 1 amp. and 2-0-2 v. 3 amps. fur 10,6
IRON CORES and wire for Usual price 31/-.

making Mike
Transformers, as described in page 750,
Dec. 30th issue; in stock.
COIL COUNTERS, G.P.O. for counting
turn windings to 10,0008:H. 9.999 turns 'NUN coomi

recorded. 1/3 each.
ELEOTRADIX RADIOS,

218, UPPER THAMES ST., E.C.4. 'Phone : City 0191 -

The "Modern Aerial"
for the

" Modern Set"

101409320
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METERS
for ALL RADIO

TESTS!

 Moving Iron
Milliammeters
Type E 66, 10,
30. 60. 100. 150,
200,300 mA 10/-
1, 3, 5 or 10
amps. 7/6

Moving Iron
Voltmeter (D.C.
only) Type E 66,
0-6. 8 15, 20
volts 46
 Moving Iron
Voltmeter (AC.
& D.C.) Type
S.O. 55. Ranges
6 to 250 volts.
21/- to CV-.

The name Sifam
stands-as it has
always stood-for
good workmanship

and accuracy. D.C. meters are
fitted in black bakelite cases
and A.C..meters in metal cases.
All movements are carefully
balanced and fitted with knife
edge pointers. Accuracy
guaranteed.

Send for illustrated leaflet,
giving all information.SIFAM

ELECTRICAL INSTRUMENT
COMPANY, LIMITED,

York Works, Browning Street,
LONDON. S.E.I7.

gives aerials every desired degree of
selectivity, cutting out interference from

other stations. Fixed in a moment on any set on
any aerial with no alterations. Can be
supplied already attached to a coil of Superlal-
the only self-contained variable aerial.
100 ft. 75 ft. 60 ft. The World's most

3/6 2/9 Seeetive ArriaL

Run Superlal through ELECTRON Insulator Fins, and
bare the ONLY efficient indoor or invisible aerial.

INVISIBLE AERIALS

OAK, MAHOGANY, BLACK. Six in a box. Bd.
THE NEW LONDON ELECTRON WORKS LTD.,

6, EAST HAM. E.G.

Literature
and prices
on request.
Standard

woo" Telephones

THE MODERN
VALVE Ltd.

da

and Cables,

Place, 364,
St. Ch's

Ian
Road, London, W.C.I. TerGtiti8n 6255,

YOU MUST GET OUR FREE NEW 1934
HANDBOOK.

Fell particulars of long and short Radio courses from
£2. Unique home -study methods and recommendations.

Terms arranged.Radio Training Institute of Gr. Exit.,
85. New Oxford Street, London.

ATALOGUES
EC RIVED

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, ae0. Newnea, Ltd., 8/11,
Southampton St., Strand, London, W.C.2. Where
advertisers make charge, or require postage, this
should be enclosed with applications for catalogues. No
other correspondence whatsoever should be enclosed.
BROADCAST TALKS
THE full B.B.C. programme of talks for the period

January to March inclusive is given in a booklet
just published, entitled " B.B.C. Talks, 1934." The
series that provides the most imposing list of speakers
is at 8.30 p.m. on Tuesdays. It is designed as a
summary of the group of talks which have been
planned for the autumn and spring by the Central
Council for Broadcast Adult Education, under the
general title of " Taking Stock." Among the speakers
in this series will be : Mr. H. G. Wells, Mr. Winston
Churchill, Mr. David Lloyd George, Mr. Ernest Bevin,
Mr. Israel Sieff, Mr. Bernard Shaw. Mr. Walter Elliot,
and Mr. Quintin Hogg. In this same "Taking
Stock" group comes the " National Character"
series at 7.30 p.m. on Mondays. Hitherto the subject
has been approached mostly from within. In the
spring listeners are to hear some views from abroad-
from such men as Professor Moritz Bonn, Professor
Felix Frankfurter, and Dr. Karel Capek. Among the
other well-known speakers who will also be heard
during the season are Professor John Hilton, Sir
Oliver Lodge, Professor C. G. Seligman, Mr. Vernon
Bartlett, Mr. A. P. Herbert, Mr. James Agate, and
Sir Walford Davies. The talks booklet may be
obtained free on personal application to the B.B.C.
Bookshop, Broadcasting House, Portland Place,
London, W.1, or for one penny by post, from any
B.B.C. offices.
LINEN RECEIVERS
AVERY attractive range of receivers, Including

the famous " Skyscraper" series, is displayed
in the latest folder issued by the Lissen people. Here
are models to suit varying tastes and purses, and from
which the most discriminating listener should have no
difficulty in choosing a receiver to suit his require-
ments. There is model 8005, a two -valve battery
set with a " pentode " performance, and its price is
only £3 19s. 6d., complete with batteries and valves.
At the other end of the range there is model 8060, a
fine six -valve all -mains superhet. Equipped with
A.V.C., band-pass tuning, and an electro-dynamic
loud -speaker, this high-class instrument is priced at
£14 14s. Other models include A.C. and D.C. models
with moving -coil speakers, and battery -operated
portable and table sets, all housed in handsome
cabinets of modern design, and at prices ranging from
£4 4s. to £12 12s. Full particulars of all the receivers
are given in the folder, copies of which can be obtained
on application to Llssen Limited, Lissenium Works,
Worple Road, Isleworth, Middlesex.

REPLIES TO BROADCAST
QUERIES

HARDY (Newbury) : (1) 7th harmonic of Poste
Parisien, Paris ; (2) possibly 6,976 kilocycles, ON4TM,
Experimental station, Radio Wallonia, Villereil-le-lez-
Brayeux near Binche, Belgium ; (3) 58.475 m., 4th
harmonic of Radio Normandie, Fecamp would tally
withthis transmission ; (4) 11,760 kc/s, DID, III3nigs
Wusterhausen ; (5) cannot trace ; (6) GBB, Rugby
on 13,585 kc/s and other frequencies, works with
Canada and with liners ; (7) G6RX, Experimental
transmitter, Rugby (4,320 kc/s) ; (8) GSA, Daventry
(6,050 kc/s), usually closes down at G.M.T. 01.10 ; you
may have heard a broadcast from VE9HX, relaying
CHNS, Halifax on 6,048 kefs at that time ; (9) possibly
FIU2, Tananarive (Madagascar) on 5,692 kc/s ; works
between G.M.T. 15.00 and 16.30 ; (10) GBC, Rugby
(4,975 kc/s) , works with liners; (11) cannot trace
call -signs; (12) French amateur experimental trans-
mitter ; the word " Tokio " was given to indicate the
letter T In call sign. FITZGERALD (Greystones)
Probably amateur experimental transmitter, but
cannot identify unless you give call -letters. Sstrrli
(E.5) : We can trace 02J0 as K.T. Jago, 189, Newport
Road. Lepton, E.10; 051V is not in published list.
Sun (Bristol): (1) CRY, Winnipeg ; (2) CUD is
apparently a Portuguese call, possibly Lisbon
(3) EAX, Barcelona 31.8 m. (9,434 kc/s) : (4) JNA,
Nagoya 33.41 m. (8,980 kc/s); (5) JNB, Nagoya
on 24.59 m. (12,200 kc/s) ; (8) LCP, Jell6y (Norway)
20.62 m. (14,550 kc/s) ; (7) PDQ, 27.28 m. (10,905
kc/s) and 27.30 m. (10,990 kc/s) , PDS, 27.04 m
(10,735 kc/s) ; PGA, 38.314 m. (7,830 kc/s), 38.29 m.
(7,835 kc/s), 38.265 m. (7,840 kc/s) ; PGC, 32 m.
(9,375 kc/s), 32.02 m. (9,370 Ws). These are all
transmitters at Kootwijk, Holland ; (7) WIW, Say-
ville (N.Y.) 27.75 m. (10,810 kc/s) ; WKS, Sayville,
18.422 m. (16,285 kc/s) ; (8) WQS, Rocky Point
(N.Y.) 21.56 m. (13,920 kc/s) and 21.631 m. (13,915 ke/s)
BARN (W.9): We can trace the following call signs
(1) G2CT, R. W. Peel, 24, Temple Grove, Golders
Green, N.W.11 ; (2) GOVI, W. MacCallurn, 21, Park

Place, Stirling, Scotland ; (3) G5RD, A. R. Gardner,
" Ashleigh," Abbots Langley, Watford, Herts ; (5)
G5NW, E. J. Allan, 8, Westfield Place, Dundee,
Angus, Scotland ; (7) 05KII, H. D. Cohen, 144,
West Hill, Putney, S.W.15 ; (8) G5SA, D. Price Jones,
Western Electric Co., Ltd., Bush House, Aldwych,
W.C.2; (9) G6VK, A. E. Brooks, 19, Alexandra
Road, Uplands, Bedminster, Bristol, Glos. ; (10)
G2JU, E. J. Pearcey, " Colinwood," 126, Pinner
View, Harrow, Middlesex ; (11) CT1FZ, Jose C. Correia
da Silva, Elvas, Portugal. NIGHTEAXE (Peterborough):
W1BI, Willard H. Northrop, 71, East Brown Street,
West Haven, Conn.; W1ACK, F. P. Webber, Jnr.,
602, Humphrey Street, Swampscott, Mass.; W1AWC,
Reuben R. Townroe, Church Street, Yaleaville,
Conn. ; W2CIM, Richard Rauch, 130, Mortimer
Avenue, Rutherford, New Jersey, U.S.A. ; W2CIF,
Henry J. Abrew, Balmville, Newburgh, New York,
U.S.A. ; W5AW, I. S. Tucker, 1911, S. Tyler Street,
Amarillo, Texas; W8CL, K. Mengle, 723, Parkside
Avenue, Buffalo, New York, U.S.A.; W9HOY, H. M.
Flora, 10,815, Prairie Avenue, Chicago, Ill. ; W2COJ,
T. Laird, 1,006, Sanford Avenue, Irvington, New
York, U.S.A.; W8CI, Wm. H. Marshall, Jnt., 2,712
North Avenue, Parma, Ohio ; The last four call signs
you give belong to Dutch amateur transmitters, but
we regret we are unable to trace them in the latest
lists. We advise you to write to : N.V.I.R., Post Box
400, Rotterdam, Holland, for further information.

THE CROYDON RADIO SOCIETY
The last meeting of 1933 was spent in discussing

members' radio problems at St. Peter's Hail.
South Croydon. Mr. Nightingale presided. Many
topics required elucidation, ranging from the design
of smoothing circuits for mains units to acoustics in
large halls. At the end of the meeting the chairman
remarked on the flourishing condition of the society,
inasmuch as every member present had had something
to add to the discussion. The New Year fixture cards
are now ready, and the syllabus is a very full one
up to April, when the session ends. One feature is
the number df evenings devoted to different aspects
of quality reproduction, and, of course, the President,
Mr. H. R. Rivers -Moore, is giving another popular
lecture. Dr. Hughes will also lecture on "Acoustics
in Radio." PRACTICAL WIRELESS readers are urged to
write for a fixture card, and so avail ;themselves of
the many good things the society has arranged for
the amateur's interest and advancement. Hon. Sec-
retary, E. L. Cumbers, Maycourt, Campden Road,
South Croydon.

PRACTICAL LETTERS
(Continued from page 836)

the makers originally did not advise as
suitable for superhet converters), and the
method of joining S.W. choke through
reaction coil to anode of S.G. I have
received Sydney direct (confirmed) on
loud -speaker with witnesses present. I
had Schenectady at R.9 for one full hour
on the occasion of the relay of Chicago
arrival of General Balbo. All the G.S.
stations, all the Germans, Russians, and
the Italian and Portuguese are alternative
locals to me, with the volume control at
50 per cent., and the summer atnfospherics
of the broadcast band never one evening
stop me from getting a good alternative
programme-European or extra -European.

The cost of the necessary components
works out at two guineas.-H. W. AUBURN
(Hampstead).

The Finest
All -Fiction Magazine

WARWICK DEWING
EDEN PHILLPOTTS

. MARGERY SHARP
H. de Vere STACPOOLE
SINCLAIR GLUCK
HYLTON CLEAVER, ETC,

In the February

GRAND
On sale at all Newsagents and Bookstalls,
or by pact 84c1. from George Neumes, Ltd., tae
8-11, Southampton Sired, Strand, London,

W.C.2



January 13th, 1934

RE PL TO

SPECIAL NOTE.
We wish to draw the reader's attention to the
fact that the Queries Service is intended only .1

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

$

described in our pages, from articles appearing
in our pages, or on general wireless matter,
We regret that we cannot, for obvious reasons--

(1) Supply circuit diagrams of complete 7

multi -valve receivers.
(2) Suggest alterations or modifications of 1.

receivers described in our contem- I
poraries.

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone.
Please note also that all sketches and drawings

I which are sent to us should bear the name
and address of the sender.

gan.l.MIM1,11M(1.00111.0.11111.1111.1=0.101,m10.04M04=0.1i

LOUD -SPEAKER POLARITY
"I have a rather old type of reed loud -speaker and I

wish to bring this into use again. I have cleaned it up
and reassembled it, but find that during the cleaning
process the positive and negative markings have become
removed. I should like to know, therefore, if there is
any simple way of finding out which is positive and which
is negative in order that I may connect this to my
receiver in the correct way."-R. L. S. (Teignmouth).

There is no necessity to know which is positive or
which is negative so long as you connect the windings
to your receiver in the right sense. Of course, if a
filter -output circuit is used it will not matter which
way round the speaker is connected. However, if it is
joined direct in the anode circuit you should connect it
to the terminals and then carefully adjust the tension-
ing screw untilt he reed flies down on to the pole pieces.
Now, slowly unscrew the adjustment until the reed
comes away. and then reverse the connections to the
receiver. If in the new position the reed flies to the
magnet then that is the correct way round for the
speaker and the terminals should be suitably marked.
If, however, in this second position, you find that the
tensioning screw requires to be given a few more turns
before the reed is attracted to the pole pieces, then the
first method of connection was correct.
REDUCING THE LOCAL

" I have a commercial receiver which employs two
variable -mu H.F. stages and delivers nearly three watts
output. I find that even when the volume control is
turned to its very minimum position (just before it
cuts right out) the local station is much too loud. Is
there any way in which I can reduce the strength of
this station? Generally, I find that it is good enough to
undo the aerial lead, and then turn the valves full on,
in which case the local comes through fair, but not
quite loud enough. I do not, of course, want to interfere
with the inside of the set."-W. S. C. (Glasgow).

The simplest method of reducing the sensitivity of
your receiver when the aerial is connected is to join a
resistance across aerial and earthtermina]s. The actual
value will depend upon ,the tuning arrangements, and
generally a value up to about 150 ohms proves most
suitable. You can probably find room at the back of
the cabinet, for instance, to fit a variable resistance
having a maximum value of, say, 400 ohms, and you
should join the arm of this resistance to earth, and the
end of the winding to one side of an ordinary short-
circuiting (on/off) switch. The other side of the
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switch should be joined to the aerial, and then when
the switch is open, the receiver will be in the normal
condition, but when closed the resistance will be
included across your aerial -earth circuit and it may
then be adjusted to give you the volume required.,
When the receiver is then required for foreign or distant
stations. the switch should be opened. The control
will require no further adjustment after the preliminary
setting has been made.

.

DATA SHEET No. 69.

Cut this out each week and paste it in a
notebook.

SERIES RESISTANCES TO CONVERT
100 - OHM MILLIAMMETER INTO

VOLTMETER.

Voltage
Range

Required

Resistance required for

lmARange 5mA Range10 mA Range

2 Volts 1,900 300 100
5 4,900 500 400

10 ,, 9,900 1,900 900
15 , 15,000 2,900 1,400
20 , 20,000 3,900 , 1,900
5o 50,000 9,900 4,900

100 ,, 100,000 20,000 9,900
200 , 200,000 40,000 20,000
300 , 300,000 60,000 30,000
500 , 500,000 100,000 50,000

4 From the above table any intermediate values
may be obtained.

WAVE -BAND IDENTIFICATION
" i have finished the Orbit receiver and am more than

delighted. It works in a most satisfactory way, and I
wish to include it in a large radio -gram cabinet, but
have one small grouse. The knob on the coils is not
clearly marked with the wave -band, and I should like
to fit some indication on the dial -light so that I can see
(and others in the home also) when the set is turned to
the long or the medium waves. Can you suggest any
simple arrangement which will not cost a lot to fit up? '
-Y. S. (Birmingham).

A very simple arrangement can be fitted up if you
are using the dial light. Obtain a separate bulb -holder
similar to that fitted behind the dial and mount it
close to the present holder. Join one contact on each
holder together and to the L.T. negative bus -bar, and
take a separate 'flexible lead from each of the other
contacts. Solder or otherwise fix a piece of metal
on the rod of the wave -change switch, with an insulated
connection taken from the end of this piece of metal to
L.T. positive. Two small pieces of brass should be
arranged on either side of the switch rod so that they
make contact with the piece of metal as the switch is
placed in its medium and its long -wave position. By
wiring one of these pieces to each holder, and using a
red bulb in one holder and a green in the other, it will
be possible to tell ,by the 'colour of the dial light to
which band the receiver is adjusted.

TESTING A FAULTY SET
" I have rigged up a circuit of my own design, taken

from various points I have seen in your book. When

tested out it was absolutely dumb. What is the easiest
way to test through the circuit for the most likely fault.
I have only got a voltmeter and no other testing
instruments."-G. H. (Hatfield).

You do not state the type of circuit, but if you have a
pair of headphones it should be a fairly simple matter
to have these connected in the anode circuits of the
detector and L.F. stages in turn. If any H.F. stage:, are
fitted, they should be cut out, and the aerial taken
direct to the tuned circuit feeding the detector stage. -
By joining the 'phones in this anode circuit you should
hear something, and you can then include the H.F.
stage (or stages, one at a time) until you fail to bear
signals, when you will know ghat the fault has been
localized in that part of the apparatus. If with all the
H.F. stages signals are obtained, you will know that the
fault arises in the L.F. side and can add these stage by
stage. The actual fault should not be difficult to
locate once its position in the circuit is found, but a
milliammeter will be found extremely useful.
AUTOMATIC CALLING DEVICE

" I wonder if it is asking too much to give me details
of a scheme which will switch my set on when the tuning
note is sent out, I should like to make up a device like
this purely for a novelty, and I wondered if you had any
ideas or knew of any scheme which makes this
possible."-F. H. (Wylam-on-Tyne).

Such a scheme is possible, but it is rather too
complicated and expensive for you to build up. To
operate on the tuning note only, yon would have to lit
a small receiver (continually switched on) with a low -
frequency circuit adjusted so that the continued
reception of a note having the frequency of the tuning
note would cause a relay to come into operation and
switch on your receiver. If the constant -note cir it
was not included, it might be possible for the set t be
switched on by a powerful static or even a B.B.C. test
transmission. It would be possible to fit a simpler
device to operate when a carrier -wave was received,
and a more or less simple tuned circuit, with a powerful
relay designed to operate from the carrier would switch
on the set. The idea is not worth the trouble of flt th,:r
in our opinion.
SHORT-WAVE RECEIVERS

" In view of the popularity of the short waves I
should like to make up a set for the purpose of hearing
what is doing down there. Do you advocate separate
coils for small wave -bands, and to adopt the old plug-in
idea, or is it possible to use switching without much
loss? I am not so keen on long-distance work as to
hear some sort of results for purely entertainment
value."-K. W. (Exeter).

The plug-in arrangement has much to be said for it,
especially if a large range of wavelengths is to be
Covered. On the other hand, switching will simplify
operation, with slight losses, and as you do not want
extreme long-distance work, this should prove no
handicap. However, we think that for general short-
wave experiment, the plug-in arrangement will prove
most useful, as you can then find the band -which offers
you most signals (or most powerful transmissions)
and can then leave that particular coil in circuit until

-you desire again to carry out experiments. Further-
more, the coils will be easier to make up and you will
find the resultant circuit more straightforward.

FREE ADVICE BUREAU
COUPON

This coupon is available until January 20th,
1934, and must be attached to all letters con- a

taming queries.
PRACTICAL WIRELESS, 13/1/34.
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PRACTICAL WIRELESS
MISCELLANEOUS
ADVERTISEMENTS

Advertisements are accepted for these
columns at the rate of 3d. per word.
Minimum charge 3/-. All advertise-

ments must be prepaid.

PREMIER SUPPLY STORES
offer the following Set Manufacturers' Surplus New
Goods at a fraction of the original cost; all goods
guaranteed perfect; carriage paid over 5/-, under
5/- postage 6d. extra (Ireland, carriage forward).

ELIMINATOR Kits, including Transformer, Choke,
Westinghouse metal Rectifier, T.C.C. Condensers,

Resistances and diagram, 12 volts 20 milliamps, 20/- ;
Trickle Charger 8/- extra; 150 volts 30 milliamps
with 4 volts 2-4 amps. centre tapped L.T., 25/- ;
Trickle Charger 6/6 extra ; 250 volts 60 milliamps
with 4 volts 3-5 amps. centre tapped L.T., 30/- ; 300
volts 60 milliamps with 4 volts 3-5 amps. centre
tapped L.T., 37/6 ; 150 volts 50 milliarups, 27/6.
Other outputs to order at pro rata prices.

AMERICAN Triple Gang .0005 Condensers, with
Trimmers, 4/11.

PREMIER Chokes, 40 milliamps, 25 henries, 4/- ;
65 milliamps, 30 henries, 6/- ; 150 milliamps,

30 henries, 10/- ; 60 milliamps, 80 henries, 2,500 ohms,
5/6.

POLAR 3 -gang, totally screened .0005 with complete
disc drive, split end vanes, 5/- ; ditto with

Trimmers, 8/6 ; Polar 2 -gang with complete disc
drive, padding Condenser and Trimmer .0005, 6/6.

ORMOND Condensers, .0005 2 -gang semi -shielded,
2/6 ; brass vanes with \trimmers, 3/6.

BT.H. Truespeed Induction Type (A.C. only) 'Elec.
trig Gramophone Motors 100-250 volts, 30/ -

complete.
riOLLARO Electric Gramophone Motor, complete

with all fittings, Turntable and Automatic Stop,
100-250 volts A.C, 35/-, listed £3.

ARRARD Radio-Gramophonei Unit, listed 10
guineas, a few only at 16/10/0.

PREMIER
British -made Meters, moving iron,

flush mounting, accurate, 0-10, 0-15, 0-50, 0-100,
0-250 milliamps, 0-1, 0-5 amps, all at 6/-.
SPECIAL Offer Microphones by prominent Manu-

facturers, hi.gh sensitivity, uniform responge,
complete with and, Transformer and Battery,
listed £3/15/0, our price, 8/6.

HOME Radio Microphone, complete, 5/-. Simply

WESTERN Electric
terminals.

260 volts working
1 microfarad, 6d; 2 microfarad, 1/-.

T.C.C. Condensers, 250 volts working 1 microfarad,
1/3 ; 3 microfarad, 1/9 ; 4 microfarad, 450 volts

working, 4/-; 750 volts working, 2 microfarad, 3/-;
4 microfarad, 6/-.

TC.C. Electrolytic Condensers, 440 volts working
4 microfarad or 8 microfarad, 3/-  15 microfarad,

100 volts working, 1/3; 6 microfarads or 15 micro -
farads, 50 volts working and 50 microfarads, 12 volts
working, 1/-.

TC.C. Block Condensers,250 volts working, 4 x 4
xlx 1 x.5,3/6; 2 xx2 x.1,2/-; 2x 2 x 2 xl,

2/3 ;2x2x1x1x1x1x 1.1 x .1, 3/-. The above
three Condensers are same price in Dubilier, 300 volts
working.

M.V. V. Block Condensers, 400 volts working, 4 x 4H xlx1 x.5,5/6; 4 x2 x1x 1x1 x.5' 4/6.
DUBILIER Condensers, 4 x 4 x 2, 300 volts working

3/- ; 8 microfarad dry electrolytic, 450 volts
working, 3/-.

SPECIAL
Offer of Mains Transformers, manufac-

factured by Phillips, input 100-120 volts, or
200-250 volts; output 180-0-180 volts, 40 milliamps,
4 volts 1 amp, 4 volts 3 amps, 4/6'; 200-0-200 volts,
4 volts 1 amp, 4 volts 3 amps, 4/6.

ALL Premier guaranteed Mains Transformers,
have engraved terminal strips with terminal

connections, input 200-250 volts, 40-100 cycles; all
windings paper interleaved.

PREMIER
H.T.8. Transformers, 250 volts -

amps rectified, with 4 volts 3-5 amps. tre
tapped L.T., screen primary, 15/- with Westinghouse
Rectifier, 25/-.,

VOLTS,VOLTS, 3 amps centre tapped, 6 volts, 2 amps,4 centre tApped, 9 volts, 1 amp., 12 volts, 1 amp,
7/6 ; 4 volts, 3-5 amps, 22 volts, 1 amp, 8/6 ; 10 volts,
3 amps, 14 volts, 4 amps, 10/-.

PREMIER
H.T.O. Transformer, 300 volts, .100

milliamps Rectifier, with 4 volts, 3-5 amps
centre tapped L.T., and screened primary, 15/-; with
Westinghouse Rectifier, 26/-.

PREMIER
H.T.10 Transformer, 200 volts, 100

milliamps Rectifier, with 4 volts, 3-5 amps centre
tapped L.T., and screened primary, 15/. ; with West-
inghouse Rectifier, 26/-.

PREMIER MainsTransformers, output 135 volts,
1 80 milliamps for voltage doubling, 8/6 ; 4 volts,.

3-4 amps, centre tapped L.T., 2/- extra ; Westinghouse
Rectifier for above, giving 200 v4tts, 30 milliamps,
8/6.
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PREMIER
Mains Transformers, output 250-0-250

volts, 60 milliamps, 4 volts, 2,-5 amps, 4 volts,
2-3 amps, 4 volts, 1-2 amps (all centre tapped), with
screened primary, 15/-.

PREMIER Mains Transformers, output 350-0-350
volts, 90 milliamps, 4 volts, 3-5 amps, 4 volts,

2-3 amps, 4 volts, 1-2 amps (all centre tapped), with
screened primary, 15/-.

PREMIER
Mains Transformers, output 400-0-400

volts, 100 milliamps, 4 volts, 4-5 amps, "4 volts,
2-3 amps, with screened primary, 15/-.

PREMIER Auto Transformers, 100-110/200-250
volts or vice versa, 7/9 ; 100 watt, 10/-.

SPECIAL Offer Manufacturers Type Transformers,
350-0-350 100 milliamps, 4 volts, 1 amp, 4 volts,

2 amps, 4 volt 3-5 amps, 10/- ; input 200-250 A.C.,
350-0-350 120 milliamps, 4 volts, 2-3 amps, 4 volts,
2-4 amps, 100-120 volts input, only 5/-. H.T.S. Trans-
former with 4 volts, 3-5 amps, centre tapped L.T.,
8/6 ; with Rectifier, 18/6.

WESTERN Electric Mains Transformers, 300-0-300
volts, 65 milliamps, 4 volts, 1-2 amps, 4,:volts,

2-3 amps, 8/@ ; 500-0-500 volts, 150 milliamps, 4 volts,
3-5 amps, 4 volts, 2-3 amps, 4 volts, 2-3 amps, 4 volts,
1 amp, centre tapped, 4 volts, 1 amp, centre tapped,
19/6.

BRITISH Radiophone wire wound potentiometers,
with Mains Switch incorporated, 10,000, 50,000,

25,000 ohms, any value, 3/6.
riENTRALAB Potentiometers, 50,000, 250,000, half

meg. and 1 meg., any value, 2/- ; 200 and 400
ohms, wire wound, 1/-.

PECIAL Offer of Wire Wound Resistances -4 watts,S any value up to 10,000 ohms, 1/- ; 8 watts, any
value up to 15,000 ohms, 1/6 ; 15 watts, any value
up to 50 ohms, 2/- ; 25 watts, any value up to 50,000
ohms, 2/6 ; 50 watts, any value up to 50,000 ohms, 3/6.

1000 ohms 150 milliamps wire wound variable
Resistances, 2/-. Burndept 2 watts

Resistances, all values from .5 to 50 ohms, 3d. each.
Holders, 2d. each.

WIRE wound Potentiometers, 15,000 ohms, 1/6 ;
50,000 ohms, 2/- ; 500,000 ohms, 3/-.

MAGNAVOX D.C. 144, 2,500 ohms, 17/6 ; D.C. 154,
2,500 ohms, 17/6 ; D.C. 152 Magna, 2,500 ohms,

37/6; all complete with humbucking coils; please
state whether power or pentode required; A.C. Con-
version Kit for above types, 10/- ; Magnavox PM Tin.
cone, 18/6.

ORAMPION PM Loud -speakers, 9in. cone, handles,
4 watts, 18/6.

GRAMPION MC Loud -speakers, 2,500 ohm field,
9in. cone, handles 5 watts, 21/-.

AMPLION Moving Coil Speakers, type EM 644
dual fields, 2,500 and 5,000 ohms (100 and 200

volts) with output Transformer, 12/6 ; A.C. conversion
Kit for this speaker, 10/- extra.

WESTINGHOUSEmetal Rectifiers, 120 volts,
20 milliamps, 6/6 ; 200 volts, 30 milliamps,

8/6  200 volts, 60 milliamps, 10/-.

14'LEY
Pick -Up, complete with Arm and Volume

Control, 12/6.

RELIABLE
Canned Coils with circuit, accurately

matched, dual range, 3/- per coil. Ditto, iron
core, 3/6.

PREMIER
L.T. Supply Units, consisting of Premier

Transformer and Westinghouse Rectifier, input
200-250 volts A.C., output 8 Wilts, half amp, 13/6 ;
8 volts, 1 amp, 17/6 ; 15 volts, 1 amp, 19/- ; 6 volts,
2 amps, 27/6.
D 'LUNN 3 -amp Mains Switch, 1/-; Lever Switches,

2, 3 or 4 -way, 3 pole, 1/- either type.
ALARGE selection of Pedestal, Table, and Radio

Gramophone Cabinets, by best manufacturers
at a fraction of original cost for callers.

THE following lines, 6d. each, or 5/- per dozen:
Chassis Valve Holders ; Screened Screen Grid

Leads any value ; 1 watt Wire -end Resistances ;
Wire -end Condensers .0001 to .1 ; RI Varicaps ;
Oxydised escutcheon plates; Trimming Condensers.

PLEASE
mention Pneicricar. WIRELESS when

ordering.

PREMIER SUPPLY STORES
20-22, High Street, Clapham, S.W.4, MACaulay 2188.
Closed 1 o'clock Wednesdays; open to 9 o'clock
Saturdays. Nearest Station, Clapham North, Under-
ground.

THE following valves are guaranteed unused and
perfect, and any valve differing from the makers'

characte,ristics will be exchanged ; and all latest types.
A.C./Pehs, P.T.4s,A.C.S.G/V.M.s,Pen.4.Vs,M.V.S.G.s,
A.C.S.2/Pens, M.31.4V.s, P.T.625s, V.M.S.4s, D.C.2/
Pens, D.P.T.s, P.M.24M.s, M.P.T.4s, V.M.4V.s,
A.C.S.1/V.M.s, P.M.24B.s, 11/ -
31.8.4s, M.S.4B.s, A.C.S.G.s, S.4V.B.s
M.S.G./L.A.s, D.S.B.s, A.C.S./2s, D.C.2 S,G.s, 9/6
11.14s,10/-. " Class B " : P.D,220, 220.B, 8/6
M.L.4s, A.C.P.s, P.M.24s, 8/- A.C.,11.L.s, 164V.s
354V.s, A.C.2/H.L.s, 41M.H.Ks, U.10s, U.U.60/250s
M.H.4s, 111.11.L.4s, 7/6; V.S.2s, 215S.G.s, 220S.G.s
P.M.12s, P.M.12A.s, 9/- ; 442B.U.s, D.W.3s, 8/6
215P.s, 220P,s, L.P.2s, 4/9 ; P.2s, 6/6 P.T.2s
P.111.22A.s, 9/- ; ILL.210s, H.210s, L.210s., L.2s, 3/9
All Types'of (rand New American Valves in Stock
first-clasS makes : 247s, 235s, 224s, 236s, 237s, 233s
238s, 239s, 245s, 244e, 12/- 227s, 226s, 280s, 9/6
242s, 232s, 11/- ; U.X.250s, 16/- ; 281s, 14/6. Carriage
Paid, Cash with Order or c.o.d. Westinghouse rectifiers
unused H.T.8, 10/- ; FI.T.9, IT.T.10, 11/3, Dubilier or
T.C.C. electrolytic condensers 8 M.F.D., 3/9. Magnavox,
D.C. 152 (2,500 ohms) or 6,500 ohms, 9in. cone; 25/-.
Ward, 45, Farringdon St., E.C.1. Holborn 9703. 

PEARL and PEARL, 190, Bishopsgate, London,
E.C.2. All the following bargains guaranteed new
goods, Cash or C.O.D. Carriage Paid.

THE new 1934 Mains Radio 3 -Valve Receivers.
Moving -Coil Speaker, Mains Aerial, Variable -mu,

Detector and Pentode Valves. Handsome Walnut
Cabinet. A.C. or D.C. Models. List price 14 gns.-
our price, 17.19.6.

LEWCOS Frame Aerial eliminates outdoor aerial
and increases selectivity. List price 27/6, our

price 9/6.
LINCOLN STEWART A.C. Eliminators, 200-250 volt

input, 25 ma. output, 3 positive and one negative
tappings. List price £2.19.6. Bargain, 32/6.

EDISON BELL gilt gramophone tone arms for use
with pick-up. List price .7/6, our price 1/8.

TRIOTRON MAGNA 4 -pole balanced armature
units type P, beautiful tone, well made. Listed

at 27/6. Special offer 9/3.
THE - Gem" single spring fibre drive gramophone

motors complete with all fittings. Special
bargain, 6/11.

EDISWAN 2 -volt non -spill accumulators, 70 ampere
hours. Over-all measurements, height,

width, 31in., depth, 31)11.-7/6.
THE well-known famous Lincoln Stewart permanent

magnet moving -coil speaker. Over 2,000 already
sold to Practical Wireless " readers. Price 16/11.

THE " West" Class B 3 -valve receiver with moving-'
coil speaker, complete with valves, batteries,

etc., and handsome cabinet. List price 10 gns., our
price £5.19.6.

REGENTONE Pentode 2 -valve A.C.
receiver, complete with valves. Original price

£6.10.0 -our price £2.19.6.
LINCOLN STEWART D.C. Eliminator, 25 m.a.,

4 tappings one variable, list price 32/6, our
price, 16/6.
SOVEREIGN Permeability tuner, complete with

blue print for constructing 3 -valve Permeability
Tuned Receiver, complete with Dial and Escutcheon.
List price 15/-, to clear 7/11.

MILLGATE " A.C. amp. Trickle Charger,
Westinghouse Rectifier for 2, 4 or 6 volt

accumulators. Price 19/11.
THE " Lincoln Super"Permanent Magnet Moving -

Coil Loudspeaker, all purpose universal tapped
transformer for Q.P.P., Class B, Pentode, Power and
Super-PoWer output. Will carry 3 watts undistorted
output. List price 42/-. Our price 19/6.
rORMO 2 mfd. Mansbridge Condensers, tested at
1- 800 volts D.C. Our price 1/11.
LOTUS friction disc drive with bevelled dial, cpin-

plete with handsome metal escutcheon and fit-
ment for dial lamp. List price 5/-. Bargain. price
2/11.
SL EIC T UN dual range screened coils, 200-550

met, 800-2,100 met. Every coil complete with
wiring diagram. List price 6/6, our price 2/11.
SLEKTUN H.F. Coils for use with above dual range

aerial toils. List price 6/8. Our price 2/11.

FORMO
screened 3 -gang condensers with trimmers,

complete with dial and escutcheon. List price
21/6 -our price 9/6.

KB. D.C. " Pup," self-contained, simple, safe and
trouble-free. The K.B. 2 -valve D.C.." Pup "

is an excellent and reliable \ mains operated receiver.
List price 17.10.0 -our price £3.12.6.

"
DARIO " 9 -guinea all -electric receivers, complete

with Rola moving -coil speakers in beautiful
polished cabinets. Bargain prices, A.C. £4.7.6.
D.C. £4A.0.
SURPLUS H.M.V. 3 -gang .0005 mfd. Variable

Condensers with drum drive, beautifully made
in one piece to avoid backlash. To clear, 7/6.
T EWCOS all -wave screened B.F. Choke, 15-2,000

met., complete with circuit diagram. Price 3/6.
BRAND new Zetavox Radiogram Cabinets, fitted

with motor board and compartment for records
(over-all measurements -height, 3ft. 21n., width,
2ft. 4in., depth, lft. 6in.). Cost over £6 to make --
special offer, £2.15.0. Carriage paid.
PEARL Be PEARL. All above bargains sent Cash
or C.O.D. Carriage Paid. 190, Bishopsgate, London,
E.C.2.
c RICSSON 3/1 L.F. Transformers, List price,

17s. 6d. New and guaranteed. Our price,
2s. 3d. post free U.K.-Pioneer Radio, Coptic St.,
London, W.C.1.

MELFO-RAD " Guaranteed Kit " Specialists.
Nucleon CL/B.4, described within. First speci-

fied Kit, £5/8/9. ST./500, 78/-; Century Super,
£5/0/0. D.C. Mains Kit, £5/5/0. Universal A.C.D.C.
Mains, £5. " Melforad," 5, Queens Place, Hove.

REPAIRS TO ANY MAKE RADIO APPARATUS.
24 Hours service, guaranteed laboratory tested.

Transformers, loud -speakers from 4/-. Eliminators,
Mains Transformers, etc. New cones fitted to Moving
Coil speakers. Estimates free. Wates Volt/Amp
meters a speciality, 3/6, other makes quoted for.
Repair Dept. C. WEEDON POWER LINK RADIO
CO., 185, Earlham Grove, London, E.7. Maryland
4344.

INA. R. D. Co. offers following guaranteed surplus.
Carriage paid or call. Erie half -watt colour

coded resistors. 300, 450, 40,000. 41d. 2/- half -
dozen. Colour -coded one -watt. All sizes above 500.
51d. 2/0 half -dozen. Philips .5x .5x .5 mfd., 250 v.
working, 1/3. 4x 3x .5x .5x .2x 1.5. 2/6. List free.
Mains Radio Development Company, 4-6, Muswell
Hill Road, London, N.6.
flOLVERN coils and Varley Unit For Sale. Unused.li 28/6. Call :-4 Glenelg Road, Brixton.
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SOUTHERN RADIO'S Wireless Bargains. -Set
manufacturers' guaranteed surplus.

VARIABLE Condensers. -Lotus 2 -gang 0.0005
complete with dial, knob, escutcheon, 8/8 ; Lotus

Dyblock Single Variable 0.0005 Condensers with dial,
knob escutcheon, 4/9 (list 0/6) ; Hydra block con-
densers, new, 16 mfd., 2+2+8}2+1+1. 1,000 volt
test, 7/- each ; 4 mfd., 2/6 ; 2 nifd., 1/9 ; 1 mfd., '-.
Block condensers, 1,500 volt, with terminals, 20 told.
(2+ 2+ 2+ 2+ 2+ 2+ 2+2+1 + 1), 12/9 ; 10 mfd.
(2+2+2+2+1+1), 8/3.
DADIOPHONE Volume Controls and Switch,
TA. 50,000 and 10,000 ohms, 3/3 each (list 10/6).

HELLESENS 8 mfd. Electrolytic Condensers, 3/6
each, 4 mfd. 3/- each.

SPEAKERS. -Permanent magnet, 28/- (listed
49/6) ; D.C. mains energised, 2,500 to 6,500 ohms,

complete with humbucking coils and transformers,
16/6 (list 39/6) ; Magnavox D.C. speakers, M.C. latest
type " 154 ' all voltages, 17/6 each. G.E.C. Stork
speakers, complete in magnificent cabinet, 19/6 (listed
£3/15) ; Ormond speakers, complete in cabinets, 10/ -
(listed 25/-) ; Blue Spot, 100 U, 13/6 (list 37/6).

READY Radio " 303 " A Kits, complete with
cabinet, M.C. speaker, less valves, £2/5; with

3 lifullard valves (P.MIL.F., P.M.2D.X., P.M.2),
£3,'5 (list £6/17/6).

EADY Radio Meteor " A " 3 -Valve Screen Grid
Kit, complete with cabinet, M.C. speaker, less

va es, £3/7/6 ; with 3 Mullard valves (P.M.12A.,
P.M.2D.X., P.M.2A.), £4/10 (list £8/7/6).

READY RADIO ST.400 Kits, as specified by
Scott Taggart, £2/19/6 each (list £4/17/6) ; all

 *kits brand new in original sealed cartons.
BT.H. Senior Pick-ups, 1934 complete with volume

control, 28/6 each (list 37/6). Blue Spot Pick-ups,
with volumeteontrol, Model" 88," 26/- each (listed 63/-).
Ferranti Chokes, C.T., 20 Hys., 50 m.a., 6/9 each
(list 35/-) ; H./CV. volume controls, 1/6 each (list 12/8).
Dubilier 4 mfd. condensers (2+1+1), 1,000 volt, 2 ii
each; 4.5 mfd. (2.25+2.25), 1,000 volt, 3/- each.
Lumophon D.C. Moving Coil Speakers with terminals,
11/6 each (list 39/6). Main Switches, 3 amp., 250 volt,
8d. each, 7/6 doz. Edison Bell Centre Tapped Induct-
ance Coils, all values from 20 upwards, 9d. each, 7/6
doz. assorted. Amplion Loud -speaker Units, 2/3 each
(list 12/6). Every article perfectly new.

ALL Goods guaranteed New and Perfect and sent
Carriage Paid.

as LEASE Note. -We have opened branches at
r 271-275, High Rd., Willesden Green, N.W.10,
and at 46, Lisle Street, W.C.2, where callers are cordially
invited to inspect our large stocks of wireless bargains.
Please send all post orders to 323, Euston Rd., N.W.1.
QOUTHERN RADIO, 323, Euston Rd., London,
L.) N.W.1 (near Warren St. Tube). 'Phone : Museum
6324.

Agencies offers Brand New Set Manufacturers'
surplus Moving Coil Speakers. Magnavox Type

D.C.144, 7 -in. cone, 100/190 D.C. (2500 ohms) (40/76
M.A.) and 190/280 D.C. (6500 ohms) (29/43 M.A.) at
19/- each. 152 Type, 9 -in. cones same voltages at
26/- each. BOLAS F.6 (voltages as in Magnavox),
78 -in. cones at 18/- ; F.7 9 -in. cones same voltages at
25/-. Permanent Magnets, F.6 P.M., list 49/6, at 28/- ;
F.7 P.M., list £3, at 33/-. State if Power or Pentode
Transformer. All fitted Humbuckers. Also number
of Class " B." State requirements. All goods Carr.
Paid. Cash with order or C.O.D. Radio Agencies,
4/21, Upper Marylebone Street, Oxford Circus,
London, W.1.

TELEVISION Portable Receiver as specified. List
Free. Illustrated Television Handbook, 1/-.

Bennett Television, Jesmond House, Redstone Copse,
Redhill.

WANTED good Modern Wireless Parts, Sets,
Eliminators, Meters, Valves, Speakers, etc.

Spot Cash waiting. Send or bring. We pay more
than any other Dealer. Open 9 -8. -University Radio,
142, Drummond St., Hampstead Rd., N.W.1.

REPAIRS to Loud Speakers, 4/-; Blue -Spots, 5/-;
Transformers, 4/-; Moving Coils and Eliminators

Quoted for. All repairs remagnetised free.
Guaranteed. Discount for trade. Cierkenwell 9069.
E. C. Mason, 44, East Road, N.1.

T TNIVERSAL" Radio Bargains. -We can supply
L.) Bakelite Coil formers with Aluminium Cans and

bases for making your own Screened Coils, as des-
cribed in PRACTICAL WIRELESS. Formers with can and
base ls. Thousands of other Radio Bargains. Stamp
for Lists and Prints.-" Universal," 20, Victoria Rd.,
Peckham, S.E.15. New Cross 4933.

RADIOVISION Stock -taking Bargains. -Straight
Three Receivers, Mullard Valves, Drydex Bat-

teries, Accumulator, complete in latest type Walnut
Cabinet with Speaker, 77s. 6d. Class B model complete
as above, but with Bola M.C. Speaker, 85s. Iron -
cored Dual Coils, 2s. 11d. Electric (Battery) Clocks,
14s. 6d. Sinclair M.C. Speakers, 14s. 8d. Vatea
Valves, 11.F., 2s. 3d. ; Power, 2s. 6d. Part exchange
on any Component, Kit or Set. Big Allowances.
What have you ? What do you require ? Get our
quotation. We can save you L.S.D.-" Radiovision,"
04, Grove Vale, E. Dulwich, S.E.22.

1

-.......1404,0' RADIO GRAM

6c/_ P 0 I. I S H E D Qn/.
'" CABINET FOR u'F.

No Middle Profits !
Famous maker offers finest Radio
Furniture. As supplied to B.B.C., a
quality and value impossible to
better. Beautifully hand polished 1
GUARANTEED Piano -Tone
acoustically.

DIRECT -on FREE TRIAL
(or 10/- month's')

LIST FREE 1 From makers

Cibinet (P.R.) Works. Albion Rood,
Reslevheath. near London.

SEND TO FOYLES
FOR BOOKS!

N. w and second-hand books on Wireless and all other
sutlects. Over two million volumes in stock. Catalogues

free on mentioning your interests.
119-125, CHARING CROSS RD., LONDON, W.C.2.

Telephone : Gerrard bees 17 lines).

CLASS "B" UNIT
H.T., 10-50 M/A, 150v. and L.T. Charger, charg-
ing at 1 amp. Two transformers, 2 Westing.
house rectifiers, 2 chokes, etc. (see " Practical
Wireless," Dec. 16th issue). Complete Parts
£3 2 6. Class " B" H.T. Unit only, game out.
put, 50/-. Battery Charger, complete in metal
case, 17/6. Tantalum Battery Charger, corn.
plete parts. 7/6.
FROST RADIO Co., 21, Red Lion Street, E.C.1.

Indispensable to Every Wireless
Enthusiast

MR. RALPH STRANGER, who is a master
of lucidity, has produced in this book a

valuable and fully explained synopsis of tech -
Meal terms that everybody can understand. It
will prove indispensable to everybody who reads
technical books and journah. Fully illustrated

throughout.

DICTIONARY
OF WIRELESS TERMS

By RALPH STRANGER
Obtainable at all Book falls, or by post 240
front George Newnes, Lid., 8-11. Southampton

Street, Strand, London, W.C.2. 2/6
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PRACTICAL
HANDBOOKS

Clearly written and fully illustrated.

This series covers a wide field and will
prove of the greatest value to everyone
interested in models and how to make
them ; woodwork and other crafts.

ACCUMULATORS
An up-to-date handbook dealing with
every type of accumulator, methods of
charging them at home, care and main-
tenance, also explains how to erect a
charging station.

MOTOR CAR UPKEEP AND
OVERHAUL

Information covering the engine, decar-
bonising, valve grinding, the lighting
system, the carburettor, cooling system,
lubrication, springs and shock absorbers,
steering gear, brakes, wheels, axles,
tracing noises, etc., etc.

TOY MAKING FOR AMATEURS
How to make clockwork toys, model
aeroplanes, model locomotives, model
boats, ingenious toys operated by sand,
wooden models and toys, electrical toys,
steam toys, guns, kaleidoscopes, acrobats,
etc.

TWENTY-FIVE TESTED WIRELESS
CIRCUITS

All the sets described have been designed
to meet modern needs. They range from
simple crystal receivers to a seven -valve
super -heterodyne, and all the sets have
been made and tested before inclusion.

SIMPLE ELECTRICAL APPARATUS
An excellent little book for those who
wish to make simple and useful electrical
appliances, such as galvanometers, electric
motors, dynamos and Leyden jars.

MODEL BOAT BUILDING
Contains designs for battleship, speed
boat, paddle steamer and yachts. Excel-
lent models can be built with the simple
directions and diagrams given.

THE HOME WOODWORKER
Clear instructions on how to make a large
variety of articles in wood, together with
many useful hints on wood -working.

MODEL AEROPLANES AND
AIRSHIPS

Contains full descriptions of easy -to -make
models of every description that will fly.

THE HANDYMAN'S ENQUIRE
WITHIN

Hundreds of practical ideas and hints of
value to the man who is clever with his
hands.

25 SIMPLE WORKING MODELS]
Ingenious and practical designs forelectric,
steam and clock -work models.

NEWNES'
HOME MECHANIC

BOOKS
Obtainable at all Newsagents and
Bookstalls, or by post 1I2 each
from George Newnes, Ltd., 8-1x,
SouthaniptNt St., Strand, W.C.2. each.
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The modern H.T. Battery produced

by the latest machinery. Tested at

every stage of manufacture.
'  '-'-:f:f!!777.4pm7s77.7.7:

120 volt

144,000 milliwatt hours

GUARANTEED
PRICES :

60v:5/6. 99v:9 -. 108v:10 -. 120y:11/,
150v:14/-. 60v. Triple Capacity :12/..1

Sold by all Wireless Dealers

MADE IN ENGLAND

04

for LONG LIFE
AND UNIFORM
PERFORMANCE

LA TRIAL MEANS YOU'LL ALWAYS USE GEC. H.
Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2.

Printed by NEWNEB & PEARSON PRINTING CO. LTD., Exmoor Street, Ladbroke Grove, W.10, and published by GEORGE
NEWNEB, 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 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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TWO FINEFINE FREE GIFTS IN THIS ISSUE!

Published every Wednesday by

GEORGE
NEWNES

LTD:
Vol. 3. No. 70.
JANUARY ?(Pll 1q1,1

R'd al 1!

AND PRACTICAL TELEVISION
EDITED BY EJ.CAMM

oft

OR THE NEW WAVELENGTHS
SLOT Aerial Filter is the only satisfactory method
of adapting your Receiver to the new Wavelengths.

Neat, Simple, Efficient, 2/-. 1111

A NEW STATIONCHART GIVEN FREE WITH EVERY SLOT. EACH
A GRAHAM FARJSH PRODUCT.
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NEWNES NEW PICTORIAL

0111" THE B. B.C. STARS ANO STUDIOS

WHO ARE YOUR BROADCASTING
FAVOURITES ? Read all about them in"
RADIO MAGAZINE.

Special Articles about HENRY HALL, GRACIE
FIELDS, VERNON BARTLETT, CHRIS-
TOPHER STONE, TOMMY HANDLEY,
and other Radio stars.

GOSSIP OF STUDIOLAND tells you every-
thing about life behind the scenes at the
B.B.C.

OVER A HUNDRED SPECIAL PHOTO-
GRAPHS of the most popular entertainers -
singers, comedians, musicians.

EDITED BY
77ARRY ALUGH

RADIO MAGAZINE," the
superbly new illustrated
monthly, will lift the veil

from the radio studios and will tell
listeners everything about the people
who entertain them on the air.

Every month the radio stars will
talk about themselves-their careers
-their home life-their programmes.
Hitherto unpublished photographs of
scenes at Broadcasting House will
show how the great variety shows and
dramatic productions are built up.

"Radio Magazine" is the maga-
zine that millions of listeners have
been waiting for. Get your copy
to -day.

No. 1 NOW ON SALE
At all Newsagents and Bookstalls, or
Post Free V.A. from George Newnes, Ltd.,
8-11, Southampton St., Strand, London,

RINGS HUMAN NTERE T TO THE PROG
Neterms, Lid
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Greater Precision backed by greater experience

The unparalleled success of Colvern Ferrocart Coils is

precision. Every one ensures unsurpassed selectivity and

tested and guaranteed. Colvern experience as spec ialis

research has produced outstanding advancement in coil

expert chooses Ferrocart

-the coils you should

insist on. Write for Radio
List No. 12 telling you all
about them. Post free.

Made under licence from the p7tentee Bans Vogt

COLVE RN
Ferrocart
Colvern Limited, Romford, Essex.

London Wholesale Department:
150, King's Cross Road, W.C.1.

AS
GOOD

AS
THE
BEST

BUT

COST
50%
LESS

Cash with order.
IHE 362 RADIO

These entirely British valves
are as high in character-
istics as any valve (British
or foreign), are NON-
MICROPHONIC and FULLY
GUARANTEED. If your
dealer is not yet stocking,
send for 362 post free
direct from the makers.

" 362 " " CLASS B " KIT,
absolutely complete with
" Class B " Valve, 7 -pin
valve -holder. Input 4,, Output
Transformers, and fall instruc-
tions, 28.6
With high-grade Permanent
Magnet M.C. Loudspeaker,
complete unit, only 4 wires
to connect, 50: -

indeed a triumph of modern engineering

unfailing accuracy-every one is thoroughly
is in coils is absolutely unique-ceaseless

construction-that's why practically every

Post Free from

3'6
"362 " BATTERY,
VALVES H., H.L. &
L. 3 6, Power 4/,
Super Power 4j6, 5.11
7'6, Var-Mu. 7;6,
" Class B " 9,-. Pen -
lode type 10 '-
(Metallised 3d. eats)

" 362 " Patent UN-
BREAKABLE TOLEDO
BATTERY VALVES
H.L. 4 13, Power 5 6,
Super Power 6/-. 6.0.
10r-, Var-Mu. 19/ -

The First and
Still the Best.

Cheques and P.O.'s must be crossed and made payable to :-
VALVE CO., LTD. (Dept. W.), Stoneham Road, London, E.5.

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 third edition 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.

NO
ANODE

CONSTANT
OUTPUT

Westinghouse Metal
Rectifiers only, can
offer long life and

high efficiency.

HIGH
EFFICIENCY

LOW
COST

NO
FILAM ENT

NO
PEPLAC ENTS

Send 3d. to Dept.
"PRA" for a copy of
"The AI) Metal Way,

1934."

estinq house
meta rectifiers
THE WESTINGHOUSE BRAKE & SAXBY SIGNAL CO., LTD.,
82, YORK ROAD, KING'S CROSS, LONDON. N.1
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The Screened Pentode and Your Aerial
We, as manufacturers of radio valves, are vitally interested in every radio receiver-in your
receiver; interested, from the moment the, minute input signal is picked up until it pours out
in pure volume from the speaker. Mallards first introduced Pentode Power into the speaker
stage, Mullards were the first to enable the everyday listener to use the S.G.-Detector-Pentode
circuit. And to -day, realising that we have achieved ample results from the output
stage, Mullard Research has turned to the aerial stage of A.C. receivers. We appre-
ciated that the more powerful the signal in the early stages, then the greater the
margin of efficiency right through the set. As a result, Pentode power in
the early stage is now within reach of every A.C. set owner. The ever
popular 3 -valve set is now a Pentode -Detector -Pentode circuit. It is
an achievement as important to radio as the introduction of the
}Pentode to the speaker stage ! Ask your dealer about it. And
remember-it is made by Mullards-which speaks volumes.

Whenever you want advke about your...set or about your valves-ask T.S.D.-Mtillard
Technical Service Department --always at your Service. You're under no obligation
whatsoever. We help ourselves by helping you. When writing, whether your
problem is bit or small, give every detail, and address your envelope to
T.S.D., Rel. .D.V. B.

V.P.4. S.P.4. 17/6

Mullard
THE  MASTER -VALVE

The Mullard Wireless Service Co., Ltd., Mullard House, Charing Cross Road, London, W.C.2.
Aria
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FIRST DETAILS OF THE 1934 FURY SUPER ARE ON PAGE 850

EDITOR:
Vol. III. No. 70 II F. J. CAM M U Jan. 20th, 1934.

Technical St aff :
W. J. Delaney,

H. J. Barton Chapple, Wh.Sch., B.Sc. (Hons.), A.M.I.E.E.,
Frank Preston, F.R.A., W. B. Richardson.

ROUND the WORLD of WIRELESS
Qualify To -day for Our Great New

Presentation Volume !
EVERY reader of PRACTICAL WIRELESS

should take a pen and qualify at
once for the Editor's latest volume
" NEWNES' EVERYMAN'S WIRELESS BOOK."
This is our third Presentation volume, the
two preceding volumes being " THE WIRE-
LESS CONSTRUCTOR'S ENCYCLOPAEDIA " and
" THE ENCYCLOPAEDIA OF POPULAR ME-
CHANICS." The demand for both of those
books (similar in style and size) was, as
everyone now knows, truly colossal, and
no other technical volumes have such a
phenomenally large public. Mr. F. J.
Camm's latest, " NEWNES' EVERYMAN'S
WIRELESS BOOK," uniform in size and
binding, will make the third of the
PRACTICAL WIRELESS volumes, which
place valuable technical information
before the reader in delightfully easy
language and which, easily understood
by the amateur, does not offend even
the most expert. Mr. Camm is an
indefatigable worker, and is one of the
busiest journalists in Fleet Street. The
amount ,of work he manages to get
through is really enormous ; but not-
withstanding this he has managed
during the past months to write this
entirely new work ! It might be
described as "The Wireless Doctor,"
for it deals in an amazingly complete
manner with faults, noises, operation,
adjustment, etc., etc., of battery and
mains receivers. It has hundreds of
easily -understood illustrations and is a
worthy successor to our two previous
volumes-an ideal volume for the
listener as well as the constructor.
Note that only nine coupons are
required ! Turn to pages f;59 to 861
and order yours NOW !

The Fury Super-This Year's Outstanding
Receiver !

ELSEWHERE in this issue appears
the preliminary announcement of

The Fury Super-an up -to -the -second suc-
cessor to the famous Fury Four, which was
last year's most successful receiver for the
constructor. If' you built the original
Fury Four you will be able to modify this
one for a modest sum-and if you did not,
you should certainly build the Fury Super.
It is not a superhet, but it is super selective,
super powerful, and of super quality, and

it is GUARANTEED ! Now turn to page
850 and read the preliminary details.

An Injustice to Radio Toulouse
IN French wireless circles it is considered

that a grave injustice has been done
to Radio Toulouse in allocating to the new
transmitter a channel (335.2 metres) which
has to be shared with Helsinki (Finland),
as this assignment prevents the French
station from using its full power if

ACHIEVEMENT !
It is now patent to everyone that the " Practical
Wireless" policy of designing its editorial contents
absolutely for the home -constructor (expert or ama-
teur) has placed this journal in a position of unassail-
able pre-eminence.

ORIGINALITY;!
It is merely a statement of fact that our new policy
and our new outlook has been entirely responsible
for the great revival in home -constructed receivers
during the past year. We can justly claim to have
entirely altered the course of home construction,
and to have brought it to its present high standard.
The Wireless Constructor's Encyclopedia; our Data
sheets ; our Handy Gauge ; our Spanners ; our Tool
Kit ; our Encyclopaedia of Practical Mechanics ; our
Transfer print System ; our Guarantee ; our Solus
Specification, are but a few of the milestones which
have marked the seventy issues which have been
eagerly read by the hundreds of thousands of home -
constructors who constitute our regular readers. It
is a source of extreme gratification to us to ob
that so many of our ideas have been and are being
flattered by imitation.

CONFIDENCE!
Every reader places extreme confidence in our
circuits (carefully produced in our well-equipped
laboratories) because they are backed by a free
advice guarantee to function according to our claims.
Readers may now build a receiver with that same
confidence as they would purchase a ready-made
receiver.

SERVICE!
We make no charge for answering readers' queries.
Every reader of this paper may freely avail himself
of this unique service in the knowledge that accurate
advice will be speedily, helpfully, and cheerfully
forthcoming.
,"PRACTICAL WIRELESS" LEADS AND SHOWS.
THE WAY, AND SETS THE STANDARD, STYLE,

AND PACE !

interference is to be avoided. In the
same way it is hardly expected that
Radio Normandie will be satisfied to
broadcast on 200 metres -an international
common wave-which would compel the
power to be reduced to a few hundred
watts. Moreover, it is openly averred
that few listeners to this programme
possess receivers which can tune into
so low a channel.

Penalising the French Private Broadcasters
ALTHOUGHdefinite channels were

allocated by the Lucerne Plan to
French P.T.T. stations, with the exception
of Poste Parisien (Paris) and Radio
Toulouse, the privately -owned transmitters
were left entirely to the mercies of French
State officials. The result has been that
most of them have been put on common
or international wavelengths. Nice, Juan-
les_Pins and Radio Vitus (Paris) are

ordered to work on 222.6 metres (1,348
kilocycles) ; Radio Lyons on 215.4
metres (1,393 kilocycles); Radio LL
(Paris and Beziers) on 209.9 metres
(1,429 kilocycles) ; Bordeaux Sud-Ouest
and Nimes on 201.1 metres (1,492
kilocycles), and Agen, Radio Normandie
(Fecamp) on 200 metres (1,500 kilo-
cycles). Poste Parisien (Paris) on
312.8 metres would appear to have
been particularly favoured, and numer-
ous supporters of Radio Toulouse
cannot see why this exception should
have been made.

Russia's Plans for 1934
WITH a view to the development of

broadcasting in Russia the Soviet
authorities have decided to expend
during 1934 some forty million roubles
(roughly £2,000,000). According to a
recent census there are now over two mil-
lion wireless receivers in the country, but
State assistance is to be granted towards
an increased output ; during the year it is
hoped that one million sets will be dis-
tributed, as it is deemed judicious to keep
small country districts in close touchwith
activities in the capital. A scheme has
been drawn up whereby some five
hundred thousand receivers will be placed
in villages and small centres situated at
some distance from provincial broadcast-
ing stations. The sets will remain in the
possession of the local authorities.

Possible Dutch State Broadcasting Monopoly
AS the three broadcasting stations in

Holland, namely Kootwijk, Huizen
and Hilversum, belong respectively to the
State and to two private concerns, a
proposal has been put forward to amalgamate
the various interests of the programme
organisers and work the service through a
neutral association, if possible, entirely
State controlled.



844 PRACTICAL WIRELESS January 20th, 1934

ROUND the WORLD of WIRELESS (Continued)
Tunis-Kasbah

ALTHOUGH the name of the Tunis
broadcasting station still appears

in some lists, it has been closed down for
some considerable time. A new trans-
mitter to feed the Tunis area is to be built
by the French authorities during 1934,
and, according to the Lucerne Wave Plan,
will work on 514.6 metres (583 kilocycles).
The question of power has not yet been
definitely decided, but it will be in the neigh-
bourhood of 20 kilowatts.

New Portuguese Transmitter
ACCORDING to a report

from a French listener,
tests have been heard from a
station in Portugal on about
350 metres. Announcements
are given out in four languages
to the effect that the broadcast
is that of a new 5 -kilowatt sta-
tion erected by the Portuguese
Radio Club in the neighbour-
hood of the capital. Has any
reader picked up these signals ?

Italy's Duplicate Programmes
THEpolicy of providing

alternative programmes
for Italian listeners is now well
on the way to fulfilment. Both
Milan 2 and Turin 2 have been
brought into operation for the
broadcast of the Rome -Naples
wireless entertainments to the
two northern cities. A further
station is now being erected in
the capital to re -transmit the
programmes of the northern
group of studios. It will be
known as Rome 3 ; Rome 2 is
the Santa Palomba short-wave station,
working on 25 metres. In each case the
power of the broadcast will not exceed 200
to 250 watts in order not to cause inter-
ference with the reception of foreign pro-
grammes.

Mr.

Better Signals from Vienna
LISTENERS will doubtless have noticed

an improvement in the recent broad-
casts from the new Vienna-Bisamberg
station. It is due to the fact that the
reflector mast now directs the trans-
missions towards the west, and measure-
ments show that radiation in this manner
has increased by twenty per cent. More-
over, cold and more settled weather having
set in, atmospheric conditions have proved
more favourable to wireless transmissions.

Norway's New Transmitters
THE new high -power station at Trond-

heim is fast nearing completion, and
it is expected that it will start up in the
early spring. The wavelength is 476.9
metres (829 kilocycles). Notwithstanding
contradictory reports the power of the
transmitter now under construction at
Bergen will not exceed 20 kilowatts.
Its position in the broadcast band will
be roughly that of the old London Regional
wavelength, namely, 352.9 metres (850
kilocycles).

Disturbances In the Ether
NOT only do wireless engineers to -day

have to contend with the effects
of a congested wave -band, but are also
called upon to cope with the interference
caused by harmonics of transmissions made

r114111041401.00404M.IMMO14=0114111...IMM
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by distant stations operating on higher
channels. Recently curious noises in the
background of the Heilsberg (Germany)
programmes were traced to Minsk (U.S.S.R.)
of which the harmonic (276.2 metres)
caused a powerful heterodyne.

BROADCAST FROM A COAL MINE

Idris Richards (on right), during
mile down the Bedwas Pit,

mitten The power of the station, when
the work has been concluded, will be
approximately 150 kilowatts.

The New and the Old
AS the recently completed 5 -kilowatt

station at Freiburg im Breisgau
operating on 259.3 metres, in common with
Frankfurt -am -Main, has caused some slight
inconvenience to local listeners, the same
programme is simultaneously broadcast

through the older and weaker
station on 569 metres. The
authorities have decided to

his recent broadcast half a
Monmouthshire.

Sweden to the Fore
THE Swedish Government has voted

a sum equal to about £73,000 towards
defraying the expense of an overhaul
and reconstruction of the Motala trans -

ro EINE Ill IS
PROBLEM No. 70.

Atkinson built up a Class B Amplifier for
addition to his receiver, and before connecting

i it he checked the voltages at all the terminals.
These were quite in order, so he plugged in a
Class B valve and joined it to his existing
receiver. The only result was a peculiar gurgling
sound from the loudspeaker, no distinguish.
able signals being received. What was wrong ? .
Three books will be awarded for the first three
correct solutions opened. Address your
envelopes to The Editor, PRACTICAL WIRELESS, I
George Newnes, Ltd., 8-11, Southampton
Street, Strand, London, W.C.2, and post to I
reach here not later than January 22nd.
Envelopes must be marked Problem No. 70. i

Solution to Problem No. 89.
The potentiometer that Jackson purchased was of

the " graded " type, and when joining this to his
receiver he had connected round the wrong way.
By reversing the connections to the two outside ter-
minals he would have found that control of volume
would have been rendered perfectly smooth.

The following three readers successfully solved
Problem No. 68 and books have accordingly been
forwarded to them : J. Kitchener, 48, De Burght
Street, Riverside, Cardiff; C. N. Green, 12, Somerton
Road, Cricklewood, N.W.2 ; D. F. Eadie, 25, Manner -
Mg Road, Shawlands, Glasgow.

maintain this service until Janu-
ary 15, when the new channel
is taken over. In the mean-
time, Freiburg is blessed with
two transmitters putting out
the same entertainment.

Jugoslavia Forges Ahead
S0 far, in the British Isles,

broadcasts from Ljubljana
are the only Jugoslavian trans-
missions which have been fairly
well heard. In 1934, however,
we shall be given better oppor-
tunities of tuning in programmes
from Belgrade as the present
station is to make room for a
50 -kilowatt transmitter. As a
development of the wireless
network relays are to be erected
at Skoplje, Subotica, and Sara-
jevo. Zagreb also will be en-
dowed with a more powerful
station, and will then pass on
the existing broadcasting plant
to Split (Spalato).

How Poland Fights Radio Pirates
STRINGENT measures are being taken

against unlicensed listeners where
conviction is obtained, they may heavily
fined or condemned to three months'
imprisonment. In addition, all wireless
apparatus is confiscated and the Post
Office authorities are also given the power
to claim, as an extra punishment, a sum
equal to half the amount of the annual
listening tax ! Apparently it works out
cheaper to take out a licence.

To Bey or Not to Bey
THE municipal authorities of Alexandria

(Egypt) having noticed that some of
the small local broadcasting stations
announced at the microphone the names
of all their artists with the title Bey, the
owners were informed that if further com-
plaints were made all transmitting licences
would be cancelled. Listeners in Egypt are
anxiously awaiting the opening of the Abu
Zabal high -power station, when all privately -
owned transmitters will be closed down.

The Importance of Weather Forecasts
THE success achieved by the meteoro-

logical bulletins broadcast by the
Air Ministry from Heston Airport for the
benefit of aviators, has induced the authori-
ties to consider the installation of a power-
ful transmitter on a more favourable site.
It is thought that weather forecasts broad-
cast every hour throughout the day would
be of interest to all wireless licence holders.
Such a service would usefully supplement
the -weather reports now given out by the
B.B.C. before the new bulletins.

(Continued on page 848)
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A.V.C. FEED

Fig. 1.-The double -diode -triode,
arranged for A.V.C. with delay,
with provision for gramophone
pick-up. The circuit shown is that
usually used for this valve in a
uperhet. Components marked* are

liable to considerable modifications.

I m.O.

EARTH LINE (CHASSIS)

I. F
TRANSFORMER

IT is quite a simple matter to connect a
gramophone pick-up to an ordinary
straight detector circuit, and even if it

is an all -mains arrangement the provision of
automatic grid bias presents little difficulty ;
many modern sets, however, use some form

H.F-DET.
COUPLING

A.V.C. FEED

EARTH LINE (CHASSIS

of automatic volume control, and when this
takes the form of a special valve such as the
double -diode -triode the addition of a gramo-
phone pick-up becomes more difficult and
the most experienced constructor may be
excused if he finds himself hopelessly be-
wildered by the circuit tangle of a double -
diode pentode.

All these special A.V.C. valves have one
thing in common-they make
use of a small diode for de-
tection and reserve the main
portion of the valve for low -

I. F TRANSFORMER
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C. FEED

AN.C. AND TI-
GRAMOPHONIK PICKAJP

Some Simple Methods of Connecting a Pick-up to the
New Multi -valves. By PERCY RAY.

EARTH LINE

zz

LI:00,000n C

I.H.DUO-DIODE
TRIODE

fiLl

frequency am pl i -
ficat ion. Quite
obviously t h e
diode cannot be
fed by the pick-
up as it is quite

TUNED
GRID COIL
OR OTHER
H.F. - DET.

COUPLING

impossible to make this form of valve
into an L.F amplifier, so the gramophone
connection must be made direct to the
low -frequency portion of the A.V.C.
valve. A moment's reflection will show
that there is no alternative to this

arrangement, as it would not
be satisfactory to tap into the
grid circuit of the output valve
owing to the amplification of
the single stage being in-
sufficient to raise the relatively
small output from the gramo-
phone pick-up to volume
sufficient to operate a loud-
speaker.

A Simple Scheme
The diagrams, Fig. 1 and

Fig. 2, both show circuits for using the
popular double -diode -triode and each is
complete with pick-up connection ; it will
be observed that in these illustrations a
two-way switch is used to accomplish the
change -over from gramophone to radio as
this is preferable to incorporating a plug
and jack.

The circuits shown employ
identical pick-up connections

100000
Fig. 2.-The double -diode -triode, arranged for A.V.C. with delay in a " straight receiver,
and fitted for reproducing gramophone records. A filter may be required at " x in sets

inclined to instability. Components marked * are liable to modification.

EARTH LINE (CHASSIS)
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A VC, FEED

EARTH LINE (CHASSIS)

Fig. 3.-The single-diode-tetrode for A.V.C, and gramophone reproduction. The arrangement shown is suitable for use
too 00.9 n. in a superhet. Connections to anode and screen are normal. An H.F. filter may be necessary at " x '2 in certain circuits.

Components marked * are liable to modification. Value of bias resistor varies widely with different makes of valve.
That recommended by valve maker should be used.
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but differ slightly on the radio side. Both
are arranged for delayed A.V.C., but the
former is most suitable for use in a super-
heterodyne receiver, where the detector is
not preceded by a tuned circuit.

A glance at Fig. 1 will shoVr that it would
be most inconvenient for use in a straight
set using the normal ganged condensers where
the rotating plates are all in metallic con-
nection with each other as neither side of the
condenser is connected to earth.

For straight sets the arrangement shown
in Fig. 2 is suitable as the tuned circuit has

TUNED
GRID COIL
OR OTHER
H.E -DET 500,000n I m
COUPLING

-500.000.a
been moved to bring one side of the tuning
condenser direct to earth; these two varia-
tions are explained in detail to prevent the
possibility of confusion being introduced by

H.E-OET. COUPLING

"11111M11111

11111111

AVC FEED

EARTH LINE
(CHASSIS)
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Fig. 4.-A
A.V.C. in

the slight rear-
rangement neces-
sary toinclude the
pick-up, and will
enable the reader
to identify the
circuit that should
be chosen when
introducing a
pick-up to a set
already using a
double - diode -
triode for automa-
tic volume control.

In the circuits
already described
and also in those
dealt with below,
the volume control <

is so arranged that -imfd ,00000A.it functions on ACCFEED "Mt
both radio and -50000012
pick-up added to the double -diode -pentode, arranged for delayed and corrected

a superhet. Connections to anode and extra grid are normal and not changed by
the addition of he pick-up.
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gramophone, a combination that is valuable
and seldom described although its advan-
tages are obvious.

The Double-diode-tetr ode
The correct way of introducing a pick-up

into a diode-tetrode circuit is shown at
Fig. 3. As in the other circuits, the change-

over is accomplished by a
simple single -pole double -
throw switch. The diagram
is complete and, therefore,
no further comments are
necessary except to draw at-
tention to the ease with which
the low -frequency portion of a
diode-tetrode is overloaded.
Consequently, care should be
taken to select a volume
control with really satis-
factory grading.

/Ma The Pentode
Fig. 4 shows the double -

diode -pentode arranged for
use in a superheterodyne to
give delayed and corrected
A.V.C. or reproduction of
gramophone records. The
circuit is, necessarily, compli-

cated but the actual addition of the pick-up
section is very simple.

Fig. 5 also shows the addition of a pick-
up to a double -diode -pentode circuit which

500000A

R

Fig. 5.-The double -diode -pentode for corrected and delayed A.V.C. with the
addition of gramophone switch and terminals. Connections to anode and extra

grid are normal. An H.F. filter may be desirable at x !: in some cases.

is arranged for use in a straight receiver.
When using a pick-up with this type of
valve it is often necessary to shield the
leads as they are apt to cause mains hum
in the speaker unless they are kept very
short. This is due to the relatively high
sensitivity of the pentode portion.

In all these circuits care has been taken
to so arrange them that they are entirely
free from the radio section and to ensure
that one side is, in each case, sensibly at
earth potential. Consequently, it is often
unnecessary to shield the leads to secure
stability.

"RADIO MAGAZINE":
Newnes' New 6d. Monthly.

EVERY reader of PRACTICAL WIRELESS
will want Radio Magazine, the new
de -luxe all -photogravure pictorial.

Just as PRACTICAL WIRELESS is a wealth
of information on the technical side, Radio
Magazine is a storehouse of interest on the
entertainment side.

Each month, Radio Magazine will inter-
pret the programmes and reveal the per-
sonalities behind the programmes. In the
first number, for instance, Eric Maschwitz,
the B.B.C. Director of Variety, outlines his
plans for light entertainment ; Val Gielgud,
director of productions, gives an outline of
the plays he has in hand ; Henry Hall
reviews dance band activities ; Walton
O'Donnell explains thdP operations of the
military band.

Radio Magazine is the first all -gravure
pictorial magazine published in the British
Empire to deal with the " human interest "
in broadcasting. Photographs of more than
200 radio favourites dominate its eighty
pages, and on its cover is a delightful
picture of " The Carlyle Cousins."

There are eight full -page art portraits of
microphone favourites ; articles on foreign
reception, set manufacture, the Lucerne
Plan, interviews with Flotsam and Jetsam
and the rest of the microphone teams on
" how they met " ; and for women there
is a unique Fashion Feature, exclusively
written for Radio Magazine by Doris
Arnold, the B.B.C. staff pianist.

Radio Magazine has been waited for by
listeners for years. Edited by Garry
Allighan, it is one of the finest magazines
on the bookstalls.
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IN previous articles in PRACTICAL WIRE-
LESS I have described in general terms
the construction of mains transformers,

explaining the underlying principles and
giving sufficient data to enable the average
experimenter to work out the details for
himself. It would appear, judging by the
large number of inquiries received on this

- subject, that there are many readers who
would prefer to have more complete par-
ticulars in regard to specific components,
rather than to calculate these by the
methods previously described. For
that reason it is proposed to deal more
precisely with five different trans-
formers of the types which are in
greatest demand.

A " Universal " Transformer for Use
With Metal Rectifiers
Since the correct input voltage for

various types of metal rectifiers varies
rather considerably, it is a distinct 2
advantage to have a transformer with
a tapped secondary which can be
employed in conjunction with practi-
cally iany type of ,rectifier. The
lowest voltage required is 80 (for the
style H.T.5 rectifier used in a voltage- .

doubler circuit), and the same style of \
rectifier requires 135 volts when con-
nected in a half -wave circuit. The
style H.T.8.takes 200 volts when used
in a voltage -doubler circuit, whilst
the H.T.7 needs an input of 250 volts
for half -wave use. It will thus be

F.
,

Seen that if a transformer is made r ig. 1.- 2 3 "
to provide all the secondary voltages Dimen.
mentioned it can be employed with stoned sketch
any of the most commonly -used of the winding
models of metal rectifiers. Besides spool required for
providing those voltages, however, the, first transformer
the secondary winding must also be described.
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In This Useful Article the Author Describes the Construction of Some Mains
Transformers of Different Types, at Least One of Which Will Be

Suitable for Practically Any Requirement. By FRANK PRESTON.

capable of providing the highest current
which will be called for by any of the
rectifiers mentioned. This is 200 milliamps,
so that the exact output requirements are
known. A core consisting of six dozen
pairs of No. 4 stalloy stampings will be
wanted, and a winding spool must be
bought or made to fit these. For preference

Layers
of

ism/abort

Primary Secona'ary

the spool should be divided into two
sections, as shown at Fig. 1

'
it can be

made exactly as described in the issue of
PRACTICAL WIRELESS dated Dec. 23rd, 1933,
where the subject of choke construction
was fully dealt with. On the other hand, a
suitable spool can be bought ready-made
from a number of firms who specialize
in the supply of transformer components.

For a maximum A.C. supply voltage of
250 the primary winding should consist of
2,000 turns of 30 -gauge enamelled wire,

2'46

and tappings shou d be taken after winding
1,600, 1,760, and 1,929 turns to accommo-
date supply voltages of 200, 220, and 240,
respectively., Actually, these tappings will
cover any mains voltage between 200 and
250, since the exact number of turns need
not necessarily be employed. As an
example of this, it might be said that
where the mains supply is at 230 volts,
either the 220 -volt or 240 -volt tapping'
might be used, the same rule applying
where the mains are at 210 volts ; either
of the two lowest tappings could be used
in that case. It might also be mentioned
at this point that a slightly higher output
voltage can always be obtained by con-
necting the mains to a tapping intended
for a lower supply voltage. For instance,

if the transformer gives 250 volts when the
230 -volt supply mains are connected to
the 240 -volt tapping, the output would
probably rise to about 260 volts if the
220 -volt primary tapping were used
instead.

The primary winding will be placed in
one section of the spool and care should be
taken to arrange the windings as nearly as
possible in layers. After about every
500 turns it is advisable to cover the wind-
ing with a layer of oiled silk or waxed

paper to prevent the possibility of
breakdown. The sectional drawing at
Fig. 2 will clearly illustrate this
point. There will be no need to give
all constructional details, since these
can be obtained by making reference to
the article mentioned above and also
to that given on page 535 of PRACTI-
CAL WIRELESS dated Dec. 3rd, 1932.

The secondary 'will have the same
number of turns as the primary, the
same kind of wire being used, but
tappings will be taken after winding
640, 1,080 and 1,600 turns. Layers
of insulation should also be arranged
in the same manner as previously
described. After the windings are
complete they can be covered with
empire tape or other insulating
material. Before doing this, however,
it will be well to mark the various
tappings to avoid confusion later.

There is no need to mention the
method of fitting the core, making
clamps, etc.,here, since all these
items were ully dealt with in the
previous articles which have already
been referred to.

A Transformer for L.T.
Very often it is required to convert

a battery set for all -mains working, using an
H.T. eliminator which is already on hand.
The other important component required
is a transformer to supply the heater
current for the A.C. valves. This can be
made very easily by using a core consisting
of six dozen No. 4A stalloy stampings, and
fitting on this a winding spool having the

(Continued overleaf)

Fig. 2.-Sect on through the wound Fig. 3.-This sectionalized sketch
spool showing the arrangement of shows the arrangement of windings
insulating layers used to "break'! in the L.T. transformer described.

the windings into sections.

"may
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MAKING MAINS TRANSFORMERS
(Continued from previous page)

principal dimensions given in Fig. 1, but
being only ljin. long. In this case the
spool is not divided into two sections, but,
instead, the secondary winding will be put
on top of the primary as shown in the
sectional drawing at Fig. 3. The primary
is exactly the same in regard to the number
of turns, gauge of wire, and tappings as
for the previous component. After com-
pleting the primary, this winding should
be covered with two or three layers of
insulation, when the secondary can be
wound over it. The latter winding, to
give 4 volts at 6 amps. (maximum) will
consist of thirty-two turns of 16 -gauge
d.c.c. wire, a tapping being taken after
winding sixteen turns. The output from
this transformer will be sufficient to heat
the cathodes of up to six indirectly -heated
A.C. valves, but at the same time it will
he quite safe to use the component with
only two or three valves, since the " regu-

Z.715-econalary
Connect:0ns

Fig. 4.-A simple method of checking the
output voltage of the L.P. secondary winding

conditions of "full load."

lation " will be quite good, due to the
comparatively substantial nature of the core.

It is rather important that the heater
voltage should be almost precisely 4 volts
under working conditions, and for that
reason it is preferable to check the trans-
former output before finally putting the
component into use. This can be done as
shown in Fig. 4, by connecting a 1 -ohm
resistance in parallel with the secondary
winding and measuring the voltage across
its ends by means of an A.C. voltmeter
(a simple moving -iron instrument will
serve for this purpose). Should it be
found that the voltage is more than about
five per cent. " out ' it should be adjusted
by modifying the winding, adding or
removing a portion of a turn.
A Transformer for Valve Rectification

Many experimenters prefer to employ

PRACTICAL WIRELESS January 20th, 1934

valve rectification, and a slightly different
type of transformer is required for that
purpose. In addition to the high-tension
secondary winding, a low-tension winding
is necessary to heat the cathode or filament
of the rectifying valve. Should the trans-
former be intended for use with a full -wave
valve, it will require to give 250 volts
on each side of a centre -tapping, whilst
if a half -wave rectifier is to be used only
a single 250 -volt winding will be called
for. In order to cater for both these needs
the transformer to be described will have
a double 250 -volt secondary of which either
one or both halves can be used as desired.
The low-tension supply needed will be
either 1 or 1.2 amp. for a half -wave valve,
or 2 or 2.4 amp. for a full -wave valve.
(The larger and smaller currents in each
case are given to apply to the indirectly
and directly -heated types of valves.)
If the winding is designed to give a maxi-
mum of 2.1 amps. at 4 volts, it will be
suitable for practically any type of valve
rectifier.

The core and winding spool required
for the transformer in question will be

A
tilerkilt-m
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precisely the same as for that first dealt
with. The primary winding also will be
just the same, and should be placed in
one section of the spool. The H.T.
secondary winding will consist of a total
of 4,000 turns 38 -gauge enamelled wire,
and should be tapped at, the 2,000th turn.
An L.T. winding, consisting of thirty-
two turns of 20 -gauge d.c.c. wire will
then be wound on top of the H.T. secondary,
after taking care to insert an ample layer
of insulation between the two.
High and Low Tension from the Same

Transformer
In nearly every case where a trans-

former is being made for use in an entirely
new mains receiver, it is most convenient
to design this to supply both high-tension
and low-tension for all the valves. Such
a component is very similar to those
already dealt with and is, in fact, a com-
bination of the first two, or the second two,

described: To make the transformer a
set of six dozen pairs of No. 4 stalloy core
stampings will be required as before, but
the winding spool should now be divided
into three sections, of which the centre
one is only about 3/16in. wide. The
primary winding-which should be exactly
as before-should be wound in one of the
end slots, and the H.T. secondary in the
other end one, with the heater L.T. wind-
ing in the narrow central slot. This
arrangement is particularly good, due to
the fact that the L.T. winding acts as
an- efficient screen between the primary
and H.T. secondary and prevents the
passage of H.F. currents, which might
be present in the mains supply, from being
passed on and into the anode circuits
of the valves. Thus, mains hum is reduced
to a minimum. The actual form taken
by the high-tension secondary winding
depends chiefly upon the type of rectifier
to be ejaiployed. If a metal rectifier
is preferred, the secondary can be identical
with that specified for the first trans-
former described at the beginning of this
'article ; on the other hand, if a valve
rectifier is to be employed, two secondaries,
exactly like those used for the third trans-
former, and disposed in the same manner,
will be required. The low-tension secondary
should consist of thirty-two turns of 16 -
gauge d.c.c. wire, with a centre -tapping,
placed in the narrow central section
of the winding spool.

A Transformer for, a Trickle Charger
If a receiver of the battery -operated

type is used, and it is desired to convert
this for all-mains A.C. working, the simplest
method is to employ an eliminator for
H.T. current supply, and use this in
conjunction with an accumulator which
can be kept fully charged by means of a
trickle charger consisting of a suitable
mains transformer and a metal rectifier.
A rectifier such as the Westinghouse style
L.T.2, which gives an output up to 6 volts
at .5 ampere is probably as convenient
as any for trickle -charger use. This
requires an input of 11 volts to produce
the output mentioned, but lower -voltage
outputs sufficient for charging 4 and 2 -volt
accumulators can be obtained by using
input voltages of 9 and 7.5 respectively.
An excellent transformer for use in con-
junction with this rectifier can be made by
using the No. 31 stalloy stampings specified
for the L.T. transformer in conjunction
with the same kind of winding spool.
The primary, again, will require a maximum
of 2,000 turns of enamelled wire, which
may be either 30 or 36 -gauge. For the
secondary, eighty-eight turns of 22 -gauge
d.c.c. wire can be used, and this winding
should be tapped after sixty and seventy-
two turns in order to obtain the two
lower input voltages called for by the
rectifier.

ROUND THE WORLD OF WIRELESS
(Continued from page 844)

Power of Danzig to Increase
SO far the Danzig station has relayed the

Konigsberg programmes, and its
power was a modest one. The German
Government has now decreed that a new
5 -kilowatt transmitter shall be erected
during 1934 in order that the city may
provide a greater proportion of the wireless
entertainments. The new wavelength is
230.2 metres (1,303 kilocycles) which, until
a further Yugoslavian station has been
built, is an exclusive channel.

Hamburg Now 100 Kilowatts
MANY listeners will have been surprised

to hear powerful signals from Ham-
burg on its new wave -length of 331.9 m.,
approximately the position on the con-
denser dial where Milan was previously
found. The fact is that as a result of day
and night work the engineers were just able
to get the new 100 -kilowatt station ready
in time for the change -over. This ultra-
modern installation possesses a wooden
mast 480ft. high, supporting a specially
designed ring aerial which, led down
vertically to a small hut at its base, is
thus connected to the transmitter by cable.

Fifteen -minute Broadcasts
IF you have ever studied a North American

radio programme you will have noticed
the number of broadcasts made during
the day which do not exceed fifteen minutes
in length, whether they are talks, vocal or
instrumental recitals or even dramatic
sketches. The B.B.C. in February will
also introduce a new type of short, light
entertainment. In this instance it will
consist of feature songs of well-known
dance -music composers. Each in turn
will conduct his own works, and the
full programme will last for fifteen
minutes.
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and the following stage or stages should
Some Interesting and useful Hints be arraIMPROVING which Will Enable Your Loud-
speaker to Give Even Better

1

Results.REPRODUCTION

)
W. J. DELANEY

ALTHOUGH you may have a perfectly
good receiver, fitted with a really
first-class moving -coil type of speaker

it is quite possible that results are not
by any means " perfect." I fully realize
that there can be no such thing as " per-
fection " when reproducing in the confines
of a drawing -room such a relayed item as

To L.F. TRANSFORMER

Fig. 1.-Improving the efficiency
of ,the H.F. filter by using two

condensers instead of one.

the London but at
the same time there are many little points
which, if carefully attended to, will result
in the covering of faults in both receiver
and speaker, and in giving prominence
to some particular feature which has its
appeal to your individual musical sense or
which adds realism to music which is
reproduced in your particular
acoustic surroundings. To com-
mence with, the higher musical
frequencies, commonly referred
to as " top notes," must be
reproduced if anything approach-
ing realism is to be attained. This
means that every by-pass condenser in the
receiver must be chosen with care. If, there-
fore, you propose to follow this article, with a
view to improving your reproduction by
quite considerable proportions, the first point
is to examine the circuit of the particular
receiver and make certain that decoupling
condensers are sufficiently large to prevent
back -coupling, and then examine the anode
by-pass condenser in the detector stage.
All too often this is too large and does
more than is required of it. Therefore,
try the effect Of smaller capacities, using
the smallest which permits good rectifi-
cation. This will probably be about .0001,
and this.value should be taken as ,a starting -
off point.

The L.F. Stages
Generally speaking, the H.F. and detector

stages will not prove very important when
improving .is being undertaken, so that,
provided the receiver is perfectly stable,
and that adequate signal strength is passed
to the detector (especially if operating on
the power -grid principle), the principal
part of the circuit to be attended to is
that which deals with L.F. amplification.
The anode circuit of the detector must,
of course, be included in the " L.F, side,"

and a good H.F. filter is the first point
which in most receivers may be modified
with advantage. I have already stated
that the by-pass condenser should be as
small as possible, and the arrangement
shown in Fig. 1 will prove very useful in
a search for perfection. An H.F. choke of
the ordinary type is employed, but instead

of connecting the by-pass condenser
direct from the anode to earth, a second
condenser is employed, and this also is
joined to earth but is on the opposite
side of the choke. In wiring this arrange-
ment into the receiver the choke should
be as close as possible to the anode leg

To EARTH of the detector valve, and the two
LE condensers should be joined close up to

the terminals of the choke, with their
opposite terminals bridged and the
junction taken to the nearest earth
point. In the caw, of mains valves, this
lead should be taken direct to the cathode
of the detector valve. The first L.F.
valve must obviously be sufficiently
biased to handle the output from the
detector, and, unless a good H.F.
volume control is fitted, it will be found
advisable to fit a volume control to this

stage all risk of overloading in sub-
sequent stages. A potentiometer across the
secondary is quite satisfactory, provided the
value is chosen with care. Nothing lower

111;,..11I(;,111.

11-4ant 1111111.;;"

EARTH.

Fig.2.-A good type
of volume control
with decoupling

added.

BAFFLE-

Fig. 4.-A space between
baffle and speaker will
remove a little bass if

this is too heavy.

than half a megohm
(500,000 ohms) should
be used, and it is a
good plan to decouple
this in case any H.F.
has strayed so far.
Fig. 2 shows a very
good arrangement
for this complete
portion of the circu t,
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nged on the usual standard lines.

The Output Stage
In the output stage, the only point of

importance, other than the correct grid
bias voltage, is the output filter. This
arrangement has been many times men-
tioned in these pages, and for the benefit
of those who are not familiar with it,
Fig. 3 gives the connections. The choke
should be chosen according to the valve,
and a tapped choke will be found addition-
ally useful in obtaining correct matching.
The coupling condenser should be of 2 mfds.
or more, and the choke and condenser,

Fig. 3.-A tapped choke will
enable the output to be matched

more accurately.

as well as the loud -speaker leads, must on
no account be arranged near the aerial
portion of the receiver.

The Loud -Speaker
The above -mentioned points are only

refinements to be added to receivers not
already fitted with them, or are points
which might readily receive attention,
and there remains only the loud -speaker
and its mounting. It is probably here
that many good equipments are spoiled,
the mounting resulting in boom, or alter-
natively, in loss of high notes. The fact
that a moving -coil speaker requires a
baffle has been so often stressed idtechnical
journals that many listeners have become
obsessed with what might be called " baffie-
itis." Thus, cabinets have been built
which carry the baffle really too far, and
introduce what has become known as
" box resonance." Further, to utilize this
baffle idea, large cabinets of the radio -gram
type have been used with the loud -speaker
arranged low down near the floor, introducing
not only a fair measure of high note loss,
but also an unnatural effect due to the
illusion of the speaker being lower than ear
level. From these few points it will be
seen that there is indeed room for much
improvement, and we will now take them
one by one, and see just what should be
done when either building a cabinet or
mounting a speaker.

Size of Baffle
In spite of what has been repeatedly

stated regarding the size of a baffle, it is
unnecessary to use a larger surface than
21t. square. I do not mean by this that
no better low note response is obtainable
when using a larger speaker, but that the
average receiver, utilizing an average speaker,

(Continued overleaf)
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(Continued from previous page)

in the normal domestic surroundings will
produce such an effect that any further
increase in size will be unnoticeable.
Obviously, if a 5 or 6 watt output stage,
or crating a powerful well -designed speaker
in a room having good acoustical properties
is in use, then the size can with advantage
be increased. For the normal listener,
however, 2ft. by 2ft. will be sufficient,
and thus it is not necessary to build a
massive cabinet out of keeping with the
normal furnishings of the home. The
most important point is that the sides
of the cabinet should be kept rather on
the narrow side in order to avoid boxiness.
Thus, the front of the cabinet may be 2ft.
square with sides 12in. or slightly less in
depth.

Speaker Mounting
If the circuit arrangements, or the

particular diaphragm characteristics, result
in a rather over -emphasis of the lower
notes, it is a simple matter to reduce this
by mounting the speaker slightly behind
the baffle, small distance pieces being
inserted between the speaker edge and the

baffle. Obviously, the
distance separating
the two will have to
be selected according
to the characteristics
of the complete
outfit. On the other

s RAKER. hand, lack of bass
may be improved by
making quite . certain
that there is no leak-
age between speaker
and baffle, a sheet
of good substantial
felt or similar material
being interposed be-
tween the two, with
the centre of the
material cut just larger
than the diaphragm
diameter. Where the
speaker is mounted
low down, it will be
found that the higher
notes may be heard
much better when the
speaker is tipped back-

ward so that it is directed into the room
at approximately ear level. For this it
will naturally be necessary to build the
cabinet with a sloped front rather than to
tip the entire cabinet backward. It may,
in certain circumstances, be necessary to
incorporate both the above ideas in one
assembly, and the illustrations, Figs. 4 and
5, will make the schemes quite clear.

Thinning and Weighting the Diaphragm
I do not propose to instruct readers how

to modify the response curve of a speaker
by thinning the diaphragm, or loading it
up, as such modifications may result in
irreparable damage if carried out by
inexperienced persons, but where sufficient
mechanical knowledge and ability is
possessed, it will be obvious that a reso-
nance in a diaphragm may be shifted up
or down the musical scale by either thin-
ning or weighting, and sensitivity to certain
frequencies may be obtained by reducing
the resistance imposed by the spider or
other centralising device. Such modifi-
cations must, of course, be carried out
with great care, as they are, generally
speaking, impossible to correct when once
made.

BAFFLE

Fig. 5.-A sloping
baffle will assist in
the search for im-
proved quality, and
will strengthen the

upper register.

MR. F. J. CAMM'S 1934
FURY FOUR SUPER
Some Important Details Concerning the Latest Receiver which will be

Fully Described in Next Week's Issue
IN January of last year we devoted a con-

siderable amount of space to the descrip-
tion of a receiver which was destined

to mark a radical advance in the technique
of home -constructed receivers. The name
of this popular receiver is now almost a
household word, and readers may remember
that for many months the Fury Four was
the sole topic of conversation amongst
wireless experimenters. Thousands of
listeners built up this efficient receiver,
and thus provided themselves with an out-
fit which they have not yet found it possible
to improve upon. It was designed to
function in the most efficient manner,
and utilized one or two features which at
the time were not considered, by some
" experts," to be all that could be desired
in a modern receiver. For instance, instead
of using a three -gang condenser for tuning
the three coils in the receiver, it was con-
sidered more useful to employ a two -gang
condenser to tune two of the coils, and a
separate condenser for the detector grid
coil. In the opinion of the designer this
was a preferable arrangement which, in the
hands of a non -technical user, as well as
in the hands of an expert, would be pro-
ductive of better results, as slight faults
in trimming and other unbalanced arrange-
ments would be rendered of no importance.
This course was fully justified, and the
many hundreds of letters which have been
received from users of the receiver have
confirmed that tuning is greatly siniplified,
and it is possible to receive many more
stations owing to the greater accuracy of
tuning between the respective circuits.

Another admirable feature which was
incorporated in the Yury Four was the
provision of only one positive lead for the
high-tension battery, the individual tapping
points required throughout the receiver
being furnished by means of resistances
which acted in the dual capacity of de -
coupling and voltage -dropping resistances.
Thus stability was ensured, and there was
no necessity for the user to be in doubt as
to which plug to insert in various parts of
the high-tension battery. Furthermore,
the optimum voltage was ensured at all
parts of the circuit, no matter what was
the condition of the high-tension battery.

However, conditions have steadily
changed during the past year, and newer
and more efficient parts are now at hand
for the home -constructor, with the result
that there have been many requests from
satisfied users of the original Fury Four
for an up-to-date version of the circuit,
in order to make use of these newer com-
ponents and also to enable the receiver to
be entirely suitable for the new conditions
in the ether which have come into force this
month. The original circuit was, there-
fore, carefully examined, and each part
was in turn analysed in order to decide
what, if any, change could be made whilst
still retaining the several advantages which
were incorporated in the original model.
The result has been that a new receiver
has been created, departing very little
from the original so far as outward appear-
ances are concerned, but giving very much

better results. The latest type of iron -core
tuning coils have been used in place of
the air -core coils originally employed, and
these are still kept in the same position,
in the centre of the chassis. Separate con-
densers have been retained for tuning, and
in place of the ordinary S.G. valves
originally employed in the H.F. stages the
latest variable -mu valves have now been
fitted. Obviously certain other changes
in components have had to be -incor-
porated in order to make the best use of
these new parts but, so far as possible it
has been endeavoured to maintain the
original lay -out and thus permit those who
desire to do so to convert their existing
Fury Four into this 1934 model with
the minimum of expense and trouble.
New readers and -those who did not build
the original model will, no doubt, take
advantage of the details which will be
given next week- to commence the con-
struction of this receiver without delay.

For the technical reader, we may state
that the circuit employed consists of two
variable -mu S.G. stages employing a
parallel -fed auto -transformer coupling, with
the provision of a transfer tapping to ensure
that the optimum coupling is provided on
both medium and long waves. The second
H.F. valve is coupled to the detector by
means of a direct -fed auto -transformer,'
thus mixing the couplings and ensuring
that the circuit will be perfectly stable
under all conditions, and also provide the
maximum amplification. The coils tune
down well below 200 metres, thus intro-
ducing a number of stations which provide
good programmes in this region, and which
could not be received on the original
receiver. In addition, the coil assembly
incorporates an on -off switch as well as a
radio -gramophone change -over switch, so
that one knob will now enable the receiver
to be switched on and set to any waw- -
length or for either radio or gramophone
reproduction at will. This results in a much
neater layout and avoids the necessity of
certain controls on the panel. Reaction is
employed in the detector stage, and this
is coupled, as in the original receiver, to a
high -efficiency pentode output valve, which
is provided with a filter -output circuit,
A further refinement consists in the utilisa-
tion of a device known as a battery econo-
miser, which ensures that the maximum
H.T. current will only be required when the
maximum volume is being received, and
thus the H.T. battery will last for a much
longer period, besides delivering better
quality throughout the listening period.

All readers, no matter whether they are
interested in the construction of a new re-
ceiver or not, will find innumerable points
in this latest receiver which will merit their
close attention. They will find that the
circuit embodies all those modern features
which have been thoroughly proven, al-
though " stunt " arrangements are rigour-
ously avoided. The constructional work
has been carefully simplified so that the
" 1934 Fury Four Super " can be built by
either beginner or advanced experimenter
with the utmost confidence.
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EFFICIENCY

UNIFORMITY

DEPENDABILITY

Cossor 2 -volt Screened Grid Valves
Mutual

Type
Fila-
ment

Amps.

Anode
Volts ped.Imped. Amp.

Factor
Conduc-

tance
m.a./v.

Price

*215 S.G. .15 120-150 300,000 330 1.10 15/6
*220 S.G. .2 120-150 200,000 320 1.60 15/6
*220 V.S.G. -2 120-150 110,000 - 1.60 15/6
*220 V.S. 2 120-150 400,000 -. 1.60 15/6

Cossor A.C. Mains Screened Grid Valves

Type Purpose Imped. Amp.
Factor

Mutual
Conduc-

tance
m.a./v.

Price

*tMSG-HA Super H.F. Amp'n. 500,000 1,000 2.0 17/6
*41 MSG Super H.F. Amp'n. 400,000 1,000 2.5 17/6

*tMSG-LA Super H.F. Amp'n. 200,000 750 3.75 17/6
*tMVSG Variable -Mu 200,000 - 25 17/6
**MS/PEN-A H.F. Pentode - - 4.0 17/6
*fMS/PEN H.F. Pentode - - 2.8 17/6

*tMVS/PEN H.F. Pentode - - 22 17/6

The above Valves have Indirectly Heated Cathode, 4 Volts, x Amp.
Cossor D.C. Mains Screened Grid Valves

*tDVSG Variable -Mu - - 2.5 17/6
*tDS/PEN H.F. Pentode - - 2.3 17/6

DVS/PEN Variable -Mu
H.F. Pentode - - 20 17/6

The above Valves have Indirectly Heated Ca hode, 16 Volts, 0.25 Amp.
*These Valves available with or without Metal ised Bulbs.

t Characteristics measured at a 5 grid volts.
** Stocked with Metallised Bulb only.

NEW STATION CHART!
Get one of the new Cossor Station Charts which gives the
revised wavelengths, etc., of over 80 foreign stations and

has space for entering your own dial readings, price 2d.
from your Dealer or write to A. C. Cossor Ltd., Melody Dept.,
Highbury Grove, London, N.5, enclosing 2d. stamp.

In common with all other types of Cossor Valves,
Cossor Screened Grids are fitted with the famous
Mica Bridge. This method of construction ensures
strict adherence to characteristics, uniform effici-
ency and long and dependable service. By fitting a
Cossor Screened Grid Valve to your S.G. Receiver
you can very considerably improve its performance.
Your Dealer will tell you the type you need.

COSSOR
SCREENED. GRID

VALVES
To A. C. COSSOR LTD., Melody Dept., Highbury Grove, London, N.5
Please send me free of charge, a copy of the Cossor 72 -page Wireless Book.

Name

Address

B.V.33 uRAC. 20/115;

V 4350
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THE process of tuning -in a radio set
to the station it is desired to hear
is so simple that one is apt to

imagine that inaccurate tuning must be
almost impossible. In most receivers it
is only a matter of rotating a single dial
until the wanted station is heard at maxi-
mum strength.

Nevertheless, it is a fact that the ear
cannot always be relied upon as an
accurate judge of correct tuning. More-
over, however skilful the ear, there is the
possibility, with modern ganged tuned
circuits, of badly adjusted matching pre-
venting accurate tuning to be attained.
It will, therefore, be of service to discuss
the results of mistuning, the methods by
which accurate tuning is made possible,
and other kindred matters.

In This Topical Article the Author Describes Various Aids for Ensuring This
Desirable Quality in Radio Receivers

By H. J. BARTON CHAPPLE, Wh.Sch., B.Sc. (Hons.), A.M.I.E.E.

trimmer, accessible from the panel, is
included in the aerial circuit.

Distortion from Distuning
In the case of more sharply tuned cir-

cuits, however, detuning is liable to cause
very severe harmonic distortion. The
reason of this is bound up with what is

Tuning Problems
There are two distinct problems in con-

nection with tuning-first, the set must be
so designed as to make sharp and accurate
tuning possible ; second, means should be
available to make it easy for the listener
to ascertain whether the set is accurately
tuned. Selectivity is achieved by increas-

ing the number of tuned
circuits in the receiver, due
to the use of several stages
of tuned amplification
and/or band-pass units.

Accuracy in tuning is
made possible by a careful
matching or ganging of the
various circuits. In most
sets, the ganging is matched

Hrt

To Tuned
Lbu.pliry

Fig. 2.-A milliammeter in the anode current of a variable -mu
stage in an A.V.C. set, also shows maximum depression when a

station is correctly tuned in.

Early Volume Control
First of all, most of us can remember the

days of widely separated stations when
receivers which were comparatively
" flatly " tuned gave all the selectivity
which was necessary. At that time a very
favourite method of controlling volume
was to detune the circuit, for a set " off "
tune brought in the station less strongly
than when fully tuned. With a flatly
tuned circuit, little or no distortion was
introduced by this method of control,
which may even be employed to -day in
certain circumstances.

For example, in a receiver having more
than one tuned stage, the aerial circuit
is often less sharply tuned than the high
frequency coupling circuits owing to aerial
damping. If condensers separately oper-
ated are employed for tuning it is permissi-
ble, though scarcely desirable, to detune the
aerial tuning condenser slightly as a form
of volume control. The same method can
also be employed in a set having ganged
condensers if, as often happens, a separate

composed of the
itself, plus a number of other
waves of slightly higher and
lower frequency symmetri-
cally disposed on either side
of the carrier. Any mistuning,
therefore, results in certain
sidebands being abnormally
amplified at the expense of
others, with consequent dis-
tortion. (Generally referred
to as "side -band cut-off.")

Another reason why it is
important to be able to tune
a set accurately is that as
stations are now so closely
packed into the available
waveband, separation be-
tween adjacent stations can
only be secured by sharply
tuned circuits, and if the
set is mistuned, interference
from stations of nearby wave-
lengths is almost certain to
be experienced.

L

once and for all by initial
adjustments of the small
trimming condensers incor-
porated in the main tuning
condenser assembly, and

HTt this should be very carefully
and accurately done.

A description of the
Fig. 1.-A leaky grid detector circuit
milliammeter shows maximum depression
of anode current when a station is

accurately in tune.

termed the " sideband
theory." Whether side -
bands actually exist or
not is a matter upon
which experts differ, but
it is, nevertheless, a fact
that a modulated carrier
behaves as if it were

carrier wave

process of ganging adjust-
ment is outside the scope
of this article, but full
instructions on this point
have appeared in several

issues Of PRACTICAL WIRELESS.

Artificial " Flattening "
Another cause of distortion is that in

sets equipped for automatic volume control,
one effect of this addition is to create a
kind of artificial or apparent flatness of

(Continued overleaf)
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Fig. 3.-The shadow cast by a pivoted shutter, the
position of which is controlled by the speech current acting
in opposition to the pull of a magnet is of minimum

thickness when the set is in " tune?:
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(Continued from previous page)
tuning. This can be explained in the
following way. In normal tuning, the
carrier is received at maximum strength at
the point of accurate tune, and falls off in
strength on either side of the optimum
setting of the condenser ; volume also
follows the same variations. With auto-
matic volume control, however, and particu-
larly with the more powerful stations, per-
fectly accurate tuning, which gives maxi-
mum carrier strength, also produces maxi-
mum automatic control, so that for a fairly
wide space on either side of the point of
accurate tune the actual volume of sound
is almost constant, and it is impossible to
tell by ear alone when the set is, indeed,
absolutely tuned.

There are several devices, now coming
into use, whereby a visual indication is
given to show whether the set is accurate-
ly tuned. The first, and possibly the most
correct technically, is the use of a milli -
ammeter in the anode circuit of either the
detector valve or of one of the variable -
mu valves controlled by the automatic
volume control feature.
Visual Devices

Consider, to begin with, the use of a mil-
liammeter in the detector -anode circuit.
Most listeners know that when a leaky grid
detector is actually receiving a signal
the anode current is depressed, the A

depression depending upon the .."44'"
strength of the received carrier. If,
therefore, a milliammeter is connected
in the anode circuit of such a valve
(see Fig. 1), and the set is roughly
tuned to a given station, accurate adjust-
ment of tuning can be made by rotating
the condenser knob and watching the
milliammeter reading, correct tune being
achieved when the reading is at its lowest.
On the other hand, for anode bend rectifica-
tion, the needle will register its highest
reading when the station is tuned in.

In the case of a milliammeter in the anode
circuit of a variable -mu valve (and this
method is only of service if the set has
automatic volume control) a reduction in

anode current is noticed as the set is
brought into tune. The reason is, of course,
that at perfect tune, when the carrier
voltage is at its maximum, the auto -control
bias is also at its maximum, and the in-
creased bias causes a reduction in the
standing current of the variable -mu valve.
Here again, perfect tune is indicated by
minimum reading of the milliammeter.

For this form of visual indication great
accuracy in the milliammeter is not essen-
tial, and a cheap, heavily -damped instru-
ment is definitely better than an expensive
and sensitive meter. It should be mounted
on the panel, if possible close to the tuning

Fes/sit:trice Drioppinq About 40 role
At Max:Anode Current

1165C. -b. Areessrmbe

Bras.

HTt

Anode

Beflector

Cathode

76 Xolloalmg .Race.

Fig. 4.-The latest cathode
ray visual tuning.

dial. In the case of an instrument in the
anode circuit of a variable -mu valve, it is
inadvisable to insert the meter very near
the anode, as its electrical properties, such
as its capacity, may introduce losses or even
unwanted coupling. The best position is
on the high-tension side of the high -
frequency choke, as shown in Fig. 2.

Shadow Tuning
As an alternative to a milliammeter, other

devices are now being introduced which,
although not quite so " scientific," are
very ingenious and quite effective. In one
of these devices the speech current of the

loud -speaker, that is, the current flowing in
the .secondary of the output transformer, or
in the output circuit of a choke -filter
arrangement-is made to pass through a
fixed coil within which is pivoted a soft -iron
armature, control being effected by a per-
manent magnet, as indicated in Fig. 3. As
a station is brought into tune, the speech
current increases with increasing volume,
and the pivoted armature is deflected more
and more. The armature also acts as a
shutter in the path of a beam of light from
a small electric lamp, and the shadow of the
shutter is thrown on a semi -opaque screen
on the panel. Perfect tune is thus indicated

when the shadow is of minimum thickness.
Yet another luminous tuning indicator

takes the form of a small cathode-ray tube
(see Fig. 4). A cathode, heated from the
mairl low-tension supply, emits electrons
which are focused in the usual way, and
when the set is not tuned to a station the
stream is deflected to one side of the screen
by the attraction of an anode connected to
the high-tension positive terminal. There
is a subsidiary anode, which is biased
negatively with respect to the normal
anode, by being connected to the low
potential end of a resistance forming part
of the anode circuit of one of the variable -
mu valves, the difference of potential
between the two anodes when the set is off
tune being some 40 volts. As the set is
tuned in, the anode current of the variable -
mu valve decreases due to the application

of the A.V.C. bias, the drop across the
resistance also decreases, the bias of the
subsidiary anode decreasing in proportion.
As a result, the spot on the screen moves
away from the main anode to the centre of
the screen, perfect tune being indicated by
the maximum deflection of the spot.

These various methods of visual tuning
are, of course, a comparatively new thing
to radio, but with the perfection of A.V.C.
and still more stringent reception conditions,
they become more and more essential to
radio enjoyment, and are certainly an
excellent aid to that very important feature
in every good radio set-accurate tuning.

EVERYONE knows that Class B ampli-
fication will give large undistorted
output for surprisingly little high-

tension current, but if certain precautions
are not taken the Class B valve will often
draw several times its proper current, without
the owner being aware of it until the high-
tension battery gives out in a week or so.
This wastage is due to the omission of some
form of tone control that will at least cut off
the very high inaudible frequencies.

Heterodyne Whistle Filter
The two diagrams show the output

section of a Class " B " receiver, and

C

ZT-
LF/-

Iran saner

I BEWARE ,OF THE CLASS B
CURRENT THIEF

By PERCY RAY

for the purpose of these notes attention
should be focused on the condenser " C."
This may be included for tone control in the
ordinary sense, but it also serves a more
subtle purpose. Without this condenser or
some similar device before the Class "B"
valve a heterodyne whistle above audibility
can be present, often to such a degree that
large high-tension currents are taken by
the Class " B " valve to handle it.
Wasteful Current

It is well known that a Class " B " valve
takes sufficient current to handle the

strength of signal on its grid,
but it would take additional
current to accommodate a
heterodyne whistle which may
be 30 milliamps or et -en more.
The reason why a heterodyne
whistle can take so much

current is because it is steady and not
widely fluctuating, with a resulting low
average, as it is when reproducing
speech.

As already intimated, the fixed conden-
ser marked " C " will prevent an in-
audible note being passed to the Class " B
valve, and, if large enough, it will also
minimise audible whistles.

Tone Control and Class B
It is not a good thing to use tone control

in the anode circuit of theClass " B " valve.
as in this way valuable high-tension current
is wasted to amplify the top notes which are
cut off before they reach the loud -speaker.
This remark is not intended to apply to the
.005 or .01 condensers across the output,
which are used for the entirely different
purpose of preventing parasitic oscillation.

Circuit and pictorial diagrams of a
is; Class B amplifier showing condenser C

referred to in the text. /1
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A STATION TUNING -
CHART showing all the NEW
WAVELENGTHS will be
presented Free with every
SLOT purchased.

PRACTICAL WIRELESS

The " SLOT " Aerial Filter is
the only satisfactory method of
adapting your receiver to the new
wavelengths. It enables your set
to pick up stations on the lower
broadcast wavelength that many
sets cannot get without its aid.
" SLOT " increases selectivity-
reduces interference and over-
lapping.

" SLOT " enables you to get the
maximum from your receiver.
" SLOT " costs but a trifle --it is
fitted in two minutes and will
improve reception for good.

SPECIFY

FARISIlippo

855

When buying Radio Components

GARD LIGHTNING ARRESTER 1S flLT PERCOLATIVE EARTH. . 2,6 RESISTANCES, 3 watts

SEE ADVERTISEMENT ON PAGE 885 IN THIS ISSUE.

OHMITE 1 watts 1/6,
2/3

Obtainable from all Dealers or
post free from Sole Manufacturers:

GRAHAM FARISH LTD., MASONS HILL, BROMLEY, KENT.
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NEW

PHRASE

CONTEST

EASIER
AND LESS"
TO PAY 6'e4,!
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Cad Week '

SECOND PRIZE THIRD PRIZE

ISO £2
FOURTH PRIZE FIFTH

'90
1 go

f18118.15f5f5f5.28Soofftl. Vogl
HOW TO WIN

First, from the list of words choose from one to four to form
an Example line. In order to give you greater scope, you may take
any two, which, joined together form one, such as BUT and TON-
BUTTON, or HAT and RED-HATRED. These would each be
counted as one word. After you have made your Example line
you compose an apt sentence consisting of not more than five
words-using any five words you like.

Here is a specimen of joined words to use in the formation of
an Example. The word " IN " combined with the word " TO "
give " INTO." Run on the two words THE SCRAP and " INTO THE
SCRAP " becomes an Example line. Compose a phrase such as
" PADDY PLUNGES," and you have a " Nap " that is bound to
catch the judge's eye.

The word " A " joined to " ISLE " give AISLE, which with the
words " DOWN " and " THE " placed before it reads DOWN THE
AISLE. An apt phrase would be " RINGED DOVES " FLUTTER.

RULES.-1.-You may enter as many " NAPS " as you wish. 2.-The entrance fee is 3d. for
one line, 6d. for two, and so on. Postal Orders for amounts of 6d. and over should be made
payable to " Editor," Tit -Bits, crossed " & Co.," and YOUR FULL NAME AND ADDRESS MUST
BE WRITTEN ON THE BACK. 3.-The Prizes will be awarded in the order of merit, according
to the opinion of Mr. Gilbert Frankau, who will make the final decision. 4.-The Editor's deCision
in all other matters relating to this contest is final. 5.-Proof of posting will not be accepted as
proof of receipt or delivery. 6.-No employ6s (or members of their families) of George Newnes, Ltd.,
and associate companies are allowed to enter.

A BRAND
NEW WORD

CONTEST
FOR OUR
READERS

" Naps " is the title of a
new phrase -forming com-
petition which is bound to

I make an instant appeal to all
readers. It is quite simple.

I You form a sentence from
a list of words, and compose
another phrase having an
apt bearing on the sentence.

I Now read the full details
s and you may win a prize
with your first attempt.

BUT DO HER WHILE
TON IF TO ISLE
FREE AS COMES YEAR
FOOT PEN WORTH SPORTS
BRIDE IT MEN MONSTER
AN BE FAT THINKER
WATER ONCE RED PRINTS
WHEN IS SCRAP PEACE
WORK WAS FLOOD PROSPERITY
PAPER HAT GROOM EMERALD
TEN LID TORN FRIDAY
A PAL MUCH FEBRUARY
OF AND SHIRTS THIRTEENTH
IN DOWN DRESS FASHION
TO THE BLISS WASTED

A FEW READY-MADE EXAMPLES
THE EMERALD ISLE
PEACE AND THE PEN
COMES ONCE A YEAR
WATER
PROSPERITY AND BLISS
PEN AND PAPER
FATHER BECOMES A

MONSTER

BE A PAL
IN THE FASHION
PAPER SHIRTS
WHEN MEN WORK
AS MEN DO
SPORTSMEN
ONCE IN A WHILE
THE TORN DRESS

Mr. GILBERT FRANKAU, the famous
author, has agreed to examine and ad-
judicate upon the selection of attempts
submitted to him by the Judges. He
will select those attempts which appeal
most to him and arrange them in
order of merit.

EXAMPLES. ONE TO FOUR WORDS. " NAPS," ONE TO FIVE WORDS.

3d.

6d.

9d.

lf-
113

1/6

I/9

2/-
,110 MMI

CLOSING DATE, TUESDAY, JANUARY 30th. Address your envelope Naps 1, "Tit -Bits" Comp. Dept., 39, King St., Covent Garden, W.C.2
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An Excellent Dial Indicator
AN easily -made dial indicator can be

made in the following way. Obtain
a soldering tag and cut it to a point with a

An easily -made dial indicator.

pair of scissors, as shown in the sketch,
and secure it to the panel with a small nut
and bolt.

Reducing Output from H.T. Eliminator
IT frequently happens that, when buying
1 a new eliminator, it is desired to obtain
one which will give a sufficiently high output
for operating a more powerful receiver
which may be contemplated a little later
on. When this is done, however, it is very
likely that the voltage applied to the
present set will be a good deal too high
on account of the small current consump-
tion. This difficulty can be overcome in a
very simple manner by connecting a fixed
resistance between the positive and negative
terminals of the eliminator to " absorb "
the surplus current. The correct value for
the resistance can easily be calculated by
dividing the output voltage of the eliminator
by the difference in current between the
maximum rated output and that required
by the set and multiplying by 1,000. For
example, if the eliminator is rated to give
150 volts at 30 milliamps. and the present
set only takes 15 milliamps. the resistance
required will be found by dividing 150 by 15
and multiplying the answer by 1,000. This
simple calculation gives the value as 10,000.
It will generally be desirable to employ a
resistance rated at not less than 2 watts:
A Useful Filter Pack

TAPPING out along the H.T. Battery
is not the correct way in which to

obtain the best results. The load on the
battery becomes greater as the lower part
is reached, with the result that this section
often' gives out before the top. Apart
from this, there is the question of L.F.
instability due to the resistance of the
battery, which is common in all anode

L.F.

The complete filter Pack.

PRACTICAL WIRELESS
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TI -MT DODGE CW YOURS!
Every Reader of " PRACTICAL WIRE. I

LESS" roust have originated some little I
dodge which would interest other readers.

ii Why not pass it on to us? We pay ael-10-0
I for the best wrinkle submitted, and for every
I other item published on this page we will pay
I 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

i envelopes " Radio Wrinkles." Do NOT
enclose Queries with your Wrinkles.

I 141101 NMIN NIIMP0410414111101 POMP NJ

circuits. To avoid this, and to throw an
even load on the battery, a filter compact
is necessary. That shown in the two
sketches is suitable for use on the outside
of a commercial, or home-made receiver,
in which there is not room to include the
filter. The parts necessary are 1 -variable
resistance, 100,000 ohms ; I fixed resistance,
20,000 ohms ; 1 fixed resistance, 10,000
ohms ; and a condenser block of three 2 mfd.
condensers. RI is variable, and suitable
for the S.G. valve. R2 will answer for the
detector and R3 for the first L.F. The
feed from the power valve will be taken
direct to the H.T. positive. The unit is
interposed between the H.T. leads and the
H.T. battery.

Wiring diagram for a useful filte pack.

An Ingenious Mains Tester
THE experimenter who is often called

upon by friends for advice, and the
service engineer, often has to pay a' visit
to a house where electric light mains are
fitted, and it becomes necessary to ascertain
whether the mains are A.C.-or D.C. -Whilst
the meter usually -gives this information,
it is often simpler to make the test with the
aid of the following little piece
of apparatus. It may also be
used for testing certain parts of
a high-powered mains receiver
or public-address outfit. On a
wooden base mount two ordin-
ary bayonet lamp holders and a
simple on -off tumbler switch.
The two lamp -holders are wired
in parallel, and the on -off switch
is connected across them. An
iron -cored choke capable of
carrying mains current is then
joined in parallel with the
switch, the complete circuit
being shown in Fig. 2. For the
choke, the primary of an un-
used mains transformer, a good
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An ingenious arrangement for mains testing.

mains power smoothing choke, or, alter-
natively, 300 turns of 16 d.c.c. wire on
a bundle of iron wires, may be used.
A lead from the mains is plugged into one
lamp -holder, and a low -wattage lamp in
the other. When the mains switch is
closed, the lamp will light up, and if the
brilliancy remains unchanged whether the
switch on the apparatus is open or closed,
the supply is D.C. If, however, the
brilliancy decreases when switch is
open, the supply is A.C. The resis-
tance of the coil to an alternating
current accounts for the difference, and
this may accordingly be adjusted to
provide the necessary distinction in
brilliancy.

Six -pin Formers from Scrap Material
THE six -pin type of coil still remains a

great favourite among experimenters,
and much can be said in favour of this
particular type. If a sufficient number of
suitable formers are not available, the
junk -box will provide the necessary material
for the construction of these. The parts
required are as follows : Two old -type
ebonite condenser dials, 1 ebonite knob to
match, a suitable length of 4 B.A. rod,
6 standard plugs, and a length of ebonite
or cardboard tubing. The bottom dial is
drilled to take the plugs, the rod passed
through and the tubing clamped between
the two dials. A nut at the bottom and
the knob . at the top hold the completed.
6 -pin former firmly together, making a
thoroughly sound job. These home-made
coil -formers will be found very adaptable.
and their construction is both simple and
cheap.-F. J. GOUGH (Salop).

OLD TYPE CONDENSER
KNOB AND DIAL

OLD CONDENSER
DIAL

UNDERSIDE
OF 6 -PIN FORMER

NUT AT END
OF 411A.R01)

Method of making six -pin coil former from scrap material.
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RADIO WRINKLES
(Continued from previous page)

FIBRE STRIP
COPPER STRIP
FIBRE STRIP.

TO SET

A simple lead-in device.
0 AERIAL

A Simple Lead-in Device
IWAS recently asked to install an aerial

and earth system lor a friend, but on
arrival at the house was told that on no
account would the owner consent to holes
being drilled in the windows or walls.
An outside aerial could be erected, but the
problem was how to get the lead-in to the
receiver without leaving a window always
slightly open and without drilling holes.
The arrangement finally used is shown
above. Two strips of fibre, 1 in. wide
by 18ins. long, were obtained, together with
a strip of copper (18 gauge), half an inch
wide. This was placed centrally on one
piece of fibre and a hole drilled six inches
from each end. The other piece of fibre
was similarly drilled, and the three pieces
were then riveted together, the copper
strip being in the centre. The ends of the
strip were then tinned and the lead-in
attached to one end and the lead to the
receiver at the other, after which the strip
of fibre was tacked round the frame of the
transom window above a french window.
The thinness of the complete apparatus
permits the window to be closed tightly
when desired, a good conducting surface
for the wireless is obtained, and the device
can only be seen when deliberately looking
for it. It has been painted to match the
woodwork.

Using Field Winding as a Smoothing Choke
MANY users of mains sets use the field

winding for a smoothing choke,
this being the only choke in the circuit.
If any hum is present perhaps another choke
is inserted in the circuit with no apparent
difference in results. In this case it is best
to examine the wiring more closely and
see on which side of the field winding the
choke has been inserted. The reason for
this is that in some cases hum is picked up
directly from the field winding, and not
from the valves, so that if the new choke is
wired between the set and the speaker
winding no change will result. The obvious
way is to wire the choke between the
speaker field and the H.T. supply, with
perhaps a condenser in the position shown

,PEAKT, FIELD SA400Thr CHORE

TO
SET

THE RIGHT WAY

rROM

.

TRECTIFIER.
OR. D.0
SUPPLY.

SMOOTHING61015t. SPEAKER FIELD.

TO
SET

T

IMO 1111

THE WRONG WAY.

Using a field winding for a smoothing choke.

T
FROM

RECTIFIER
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SUPPLY.

PRACTICAL WIRELESS

dotted. The current is then smoothed
considerably before it reaches the speaker
field, and consequently much less hum is
picked up from this source.

Insulating Terminals
IT is sometimes necessary to fit terminals

to a metal or wood chassis, and at the
same time to snake sure that they are
adequately insulated. This can be ensured
by drilling a hole somewhat larger in
diameter than the screw of the terminal,
and cutting a strip of insulating material-
celluloid is excellent-the width being
slightly less than the thickness of the
chassis, and the length just sufficient to
wrap round the shank of the terminal
without overlapping. This is then made

tnsulezteri4
IVashers

/Chassis
lrisedalerryCollnr

&vela4,0410,i-enc
Collar

A method of insulating terminals.

into a circular collar and inserted in the
hole, the terminal being fitted with an
insulating washer on each side.

An Ingenious Shockproof Aerial
THIS aerial can be fixed to a tree, house,

or wall. If fixed to a tree (very
difficult without some spring device), it

will give in windy weather
as the tree sways. It also

ss"trit takes all the strain off the aerial
when fixed to a wall or a
house. The spring should

PIECE OF CYCLE TUBE ENCLOSING SPRING
INSULATOR

Fitting a spring device to an outside aerial.

be greased well before the rubber cover
is put on. The aerial is shortened in the
illustration to get all 'in. It
will be found that the old piece
of cycle tube will give with the
spring.

Extending the Tuning Range
IN most modern canned coils the

medium waveband covered
is from 200 to 500 metres and
the long wave begins at approxi-
mately 800 metres. In my own
set, which employs ready-made
screened coils, the highest wave-
length to which I can tune is
that of Vienna. I have found
an excellent way of increasing
the wavelength range is by
placing an additional coil over
the original one. The new coil
consists of approximately 100
turns of 34 S.W.G. enamelled

January 20th, 1934

Extending the tuning range.

wire, and is wired to a three-way selector
switch as shown. Care must be taken
to have this coil connected in series with
the windings and with the turns in the
same direction. This idea will make with
the medium -wave coil an inductance of
about 500 /LH which, with the average
.0005 itF timing condenser, covers a wave-
band of approximately 425-925 metres.
The reaction winding acts without altera-
tion and eight or nine really good clear
stations are received in addition to the usual
medium -wave ones.-J. WILLIAMSON (St.
Albans).

Simple Coil -switching Device
I HAVE made two screened coils as

described by Mr. F. Preston in
PRACTICAL WIRELESS No. 64, one for S.G.
and a similar one for detector on my set,
and have also fitted a simple switching
device which may interest other makers of
the coils. The ebonite baseplate of the
coil rests on two wooden supports to which
it is screwed, raising the coil fin. from the

baseboard. The supports
measure 3ins. by fin. by tin.

-Screwed to two ends of the
supports is a strip of ebonite
2ins. by fin. by fin. This is
fitted centrally with the three-
point switch. The supports
are shown at A, in Fig. 1,
which shows the underside of
the coil and baseplate; The
strip of ebonite, B, carries the
three-point switch. C is a
strip of ebonite or thin, strong
fibre screwed to the shanks
of the switches, and serves

as a connecting link. A piece of 2 B.A.
threaded rod serves for operating the

switches, and is screwed
to the ebonite or fibre

7-- \ connecting link with 2
B.A. nuts. Fig. 2 is a
sketch showing the two
wooden supports a n d
strip of ebonite screwed
to them with a central
hole for the switch.-A.

TAYLOR (Knutsford).

C

UNDERSIDE SHOWING GANGED
3 -POINT SWITCHES coMECTED

EBONITET.
Fig.TO TERMINALS 3.4 4 5,1.SINGLE BASE

A simple coil -switching device.

Et

Fig. 2.



 ". " /fe  ." "\
11001

1111 '1116 411 uoauiwyn
aas 4sui../od

eollddv aa.id od

II di,

P.717:111

I

'ih

1111110

I 1 1

,hn

;I'a 1111 111
11111111,11i111111111111[111111

r
1111111111111111111!1!0111'11

4

III

4(1 \

toisisttistt,* s.31

`Is
*4,

II

11 1,4 1111f 1

I 111

NiL ...."40-NorooeSii,N.00",000~000S46,000"-Nso0"0"4%//_401°S,,Nor^,

69 SS31318M 1NOloyad P161 1410Z Annuer



860 PRACTICAL WIRELESS January 20th, 1934

It tells you "whats wron

be,

n't afford
pique

PRINCIPAL CONTENTS

It is very
important to
note that this
truly invaluable
work can only
be obtained by
regular readers
o f " Practical

Wireless."

THE bulk of the Book is devoted to the PRACTICAL diagnosis and
cure of the many Faults that may arise in the running of a Receive
ing Set. Here are some of the chapter headings : Faults Classified

-Preliminary Tests-Testing Instruments-Faults in Design-
Correct Component Values- Progressive Testing--Noises-

Their Cause and Remedy, Faulty Operation-Break Through
- Special Remedies for Local Conditions Lack of Selec-

tivity-Equipment Troubles-How to Test Compo.
nents - The Correct Use of Valves -

Station Finding Made Easy - Short.
Wave Receiver Troubles -Portable Prob.

lems-Seasonal Conditions, etc. The
THEORY of Radio Reception is

thoroughly, yet simply explained.
From this it will be seen how

comprehensive this work is.
A very full Cross -Referenced

Index is provided enabling
any " symptom " to be

instantly looked up
and the appro-

priate remedy
noted a n d

applied.

This wonderful
companion volume
to NEWNES'
WIRELESS CON.
STRUCT OR'S
ENCYCLOPEDIA
and NEWNES'
ENCYCLOPEDIA
OF POPULAR
MECHANICS is
strongly and hand-
somely bound in
Turquoise Blue

Cloth.

A WORK EVERYONE SHOULD POSSESS
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and how to ut it riht
to be without this
Wireless"Doctof

An entirely new work. Specially written by
F. J. CAMM for readers of " Practical Wireless."

VERY Wireless Enthusiast aims at getting the best
results from his set and the purpose of this volume
is to enable the man who owns a copy to

achieve this end. EVERYMAN'S WIRELESS BOOK
has been written by a recognised authority on wireless
problems. It is right up-to-date and deals practically
and effectively with every form of Reception Trouble
that can possibly arise. This truly indispensable Work of
Reference cannot be bought anywhere, but is offered
to readers of `PRACTICAL WIRELESS " subject to
the simple conditions set out below. We advise every
reader to seize this opportunity to possess so helpful

and unique an aid to efficiency.

READ THESE SIMPLE CONDITIONS.
Complete the Forms on right in ink. Fill

in and post Form No. 1 and stamped ad-
dressed label. If not already a regular
reader, hand Form No. 2 to your Newsagent.

On receipt of Form No. 1 and the addressed
label, we will send you a Voucher on which
to qualify for your copy of Newnes' Every -
man's Wireless Book. The volume will be
reserved for you, and will be despatched
immediately we receive the completed
Voucher.

Affix to the Subscription Voucher which
we post to you on receipt of your Reserva-
tion Form (No. 1) 9 Gift Stamps cut from
the bottom left-hand corner of the back
cover of " Practical Wireless " for 9 weeks
commencing this week (No. 3).

NOTE

When your Subscription Voucher is com-
plete, send it, together with a Postal Order
for 2'-, which will include the cost of
registration, postage, packing, insurance,
etc., to " Practical Wireless " Presentation
Department, and your Volume will be
despatched to you immediately. No reader
may qualify for more than one copy of the
Encyclopwdia.

This offer applies to persons residing in
Great Britain and Ireland. Readers in the
Irish Free State must pay any duty imposed.

Any query regarding this offer must be
accompanied by a stamped addressed

envelope.

Only 9 Gift Stamps
 to Collect. The first

appears on the back cover of this
issue. Send in your Application
Forms at once and tell all your
Wireless Friends about this Great
Presentation Offer.
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HUM TRACKING
Its Causes and Method of Elimination. By C. H. KEELING

THERE are probably very few people
who have not been troubled with
hum of one kind or another, and

even commercial receivers are not entirely
guiltless, of this annoyance. The matter
has become so important that attempts
are being mAe to establish a standard

A.C. MAINS

250

230v.

2  v.
MAINS

TRANSFORMER
INPUT

Fig. 1.-H.F. chokes (of correct design) may
be advantageously included in each main lead.

test for a minimum permissible hum -to -
signal ratio.

The constructor who follows PRACTICAL
WIRELESS designs to the letter does not
have to bother about this bugbear as
special measures are taken in the "lay-
out " and preparation of all mains operated
sets to reduce hum to negligible proportions.
It is to those who have attempted their own
designs, converted old sets to mains opera-
tion, or made some other modification
or addition which has resulted in undue
hum, that these words are addressed.

Various Kinds of Hum
The causes of hum are different, although

often enough the resultant noises all
sound much the same. In order to check
the nuisance it is first necessary to trace
the source of the trouble.

The hum may be due to any of the
following
Speaker

(A) Lack of sufficient smoothing, if of the
mains -energized type.

(B) Over -emphasis of the bass, due to
design, with consequential uneven repro-
duction of residual hum as compared
with signal output.
Mains Unit

The likely causes in this section are
numerous, and are therefore dealt with
separately.
Rough Mains Supply

In some districts, during certain hours
of the day, old type generators are switched
on in order to rest those normally employed,
with the result that the hum in the set is
increased.
Station or Modulation Hum

This is the description given to that type
of hum, which is " tunable," i.e., only

0
2v.

2S0v. 0

23
U)

200v.

appears when the' station is tuned in, and
of course, remains so long as the programme
is audible.
Hum on one wave -band only, or which is
more pronounced on one band than on the
other.

On some sets the hum either increases
or decreases when changing
from medium to long -wave
band.
Re -Radiated Hum

It sometimes happens
that two or more receivers
have to operate in a
closely -restricted area, and
hum appears on an other-
wise hum -free set when one
of the local sets are
switched on.

The above causes and
their cures will be dealt

SMOOTHING
CONDENSER

these, conductors are in opposition, and
thus "cancel out."

Proper Screening Necessary
It is, of course, elementary knowledge

that the H.F. and L.F. circuits should be
kept as clear of one another as possible,
and in these days of elaborate screening
this is usually simple, but the writer, only
recently, came across a commercial set in
which the aerial band-pass coils were
mounted beneath the chassis, but not
separately screened ; the hum on this model

-4
with, but it is interesting Fig. 6.-A large capacity smoothing condenser
to note that some time be connected across a field winding.
ago the author built two
almost identical receivers, one was so quiet
that it was difficult to tell when the set
was " on " unless a programme was coming
through, the other, well it simply caused
everything " rattleable " in the household
to rattle, especially if they happened to

Fig. 3.-A condenser
between earth and
one side of the
primary will prove
very useful as a hum

remover.

Fig. 4.-Two con-
denser s connected
across the primary
winding, and the
centre tap joined to

earth.

have a resonance round about 50 cycles.
It so happens that the latter case is the

only one on which the writer had to employ
practically every known form of " hum -
stopper " before finally eliminating the
trouble. Most frequently, one slight
additional modification has been sufficient
to ensure a silent background.

When wiring A.C. mains sets, it is usual
to twist the wires to the heaters of the
valves so that the " fields " surrounding

..°13' I

(0250v.0

0250v
0-

Cgi

0-4. To HEATERS

CI

LECHORE OR
LS. FIELDFIELD

,....e.

H.Y.-

Fig. 2.-Two "buffer" condensers may be joined to the anodes
of a full -wave rectifying valve to remove modulation hum.

(Continued on page 875)

END OF
WINDING

50 OHMS 50 OHMS

START OF
WINDING

.CENTRE TAP

was terrific. The cure was fairly simple ;
the mains transformer, which was mounted
half -way through a large aperture in the
metal chassis, was brought right through
to the top of the chassis.

It should be realized that a mains trans-
former is capable of radiating a fluctuating
" field " of low -frequency over a relatively
large area, and should, therefore, either be
adequately screened or removed to a
" safe " distance.

In the case referred to above, the hum
was more pronounced on the long waves
than on the medium ; this was due to the
" pick-up " on the long -wave coil being
greater, owing to the larger amount of
wire. Moving the latter coil only lain.
reduced the hum 50 per cent.

A bad hum is often produced by loosely
fitting laminations in the mains trans-
former, and especially is this the case in old
types. When this is the source of the
trouble the noise is quite audible with the set
" dead " or the speaker " silenced." The
cure is obviously indicated. (Modern types
of mains -transformers rarely, if ever, suffer
in this direction.) If the mains are " ro
simple H.F., i.e. air cored, chokes m
inserted in series with each mains lean on
the mains side of the transformer (See
Fig. 1).

When the hum is tunable, that is to say,
only occurs while tuned to a station,
usually a powerful " local," it can be cured
by connecting a .01 mfd. fixed condenser
on each side of the rectifying valve filament,
and the secondary " outers " (See Fig. 2).
An alternative method is indicated in Fig . 4. 4r,

Fig. 5.-Construct-
ing a non -inductive

resistance.
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TELEVISION SCANNING DEVICES
A Complete and Interesting Description of the Various Systems of

Scanning Employed in Television Practice.

By H. J. BARTON CHAPPLE, Wh.Sch., B.Sc. (Hons.), A.M.I.E.E.

ALTHOUGH from time to time a good
deal of information has been
published concerning television, it

is surprising how much misconception still
exists even so far as the elementary prin-
ciples are concerned. This is particularly

Fig.1.-A repr

so with scanning
disintegration at
reconstitution at
with our present
seems inevitable

N.

esentation of Nature's
system-the eye.

or exploring, a process of
the transmitting end and
the receiving end which,
knowledge of the system,
in any television system.

Fig. 2.-The head and shoulders
of a subject for transmission.

Nature's Television
Dating from the time when the German

named Paul Nipkow invented the scanning
disc in 1884, we have regarded it as im-
possible to transmit images electrically to a
distance at the same instant without the
aid of a scanning device. So far as the ear
is concerned, such a scheme is not required
in conjunction with the telephone or loud-
speaker, while, of course, the camera gives
an instantaneous reproduction on a photo-

F.

Fig.3.-This'shows the strip
scan in a normal jelevision

image.

graphic plate. The same is hardly
true of the human eye, however,
for at the back of the retina (see
Fig. 1) there are millions of rods or
cones, as they are called, and each
of these is separately connected to

a nerve. On the other hand.
this television system of
Nature does not conform to
the process of breaking up
consecutively the scene when
it takes air observation, al-
though there is an uncon-

television

scions scan when we view a
whole scene, as apart from
gazing fixedly at one small
section.

It is comforting to cherish the
thought that at some future date
(very distant as far as present
knowledge will allow us to prognos-
ticate) a method will be devised to
eliminate scanning, but we have to
face the situation as we know it

to -day, so let us briefly see why we must
scan.

Scanning is Necessary
Just as an example, suppose we have the

head and shoulders of a
subject, such as shown in
Fig. 2, to transmit either
directly from the human
being or from a film show-
ing this picture. In pre-
vious articles it has been
shown that one or more
photo -electric cells are
required in order to con-
vert the varying grades of
light and shade into equiv-
alent or relative terms of
electrical current or voltage.
Now if the cell or cells were
" exposed" to this direct,
they would merely react to
give an average light value
response, which would be
transmitted as a single
shade instead of showing
varying light values spread
over the same area.

This is useless, so we
analyse or break up our
subject into elemental areas

VON 1.111.1041101.1410.(1.1.11.1110.0!1/ 41=1.04111/011.11.41111111411111.41/

i ENGLISH TELEVISION TRANSMISSIONS. I
(30 LINE SYSTEM)

Vision Sound

i MONDAY 11 p.m. to 11.30 p.m. 261.1 m. 391.1 m. i
i TUESDAY 11 p.m. to 11.30 p.m. 261.1 m. 391.1 m.
9 WEDNESDAY 11 p.m. to 11.30 p.m. 261.1 m. 391.1 m.
I THURSDAY NO TRANSMISSION

! FRIDAY 11 p.m. to 11.30 p.m. 261.1 m. 391.1 m. -
SATURDAY NO TRANSMISSION
SUNDAY NO TRANSMISSION

it., ...on 000.on. ..........o...0..........0....,....0.....o.....

which are televised in a more or less contin-
uous motion. That is to say, an elemental
spot exposes a correspondingly tiny area
while the spot is made to move in a straight
or slightly curved line to create a strip of
light. (This effectively disposes of the
fallacious dot theory which tried to prove

Fig. 4.-Showing how the holes are marked out at
equi-angular intervals in a single turn spiral.

the process was a discontinuous pulsation
of dots.) Immediately this strip is scanned

and the cor-
responding
light values
interpreted
by the photo-
electric cell,
another strip
takes charge,
so that in one
complete
scan the pic-
ture is, in
effect, strip -
dissected
like Fig. 3.

Re -assembly
The dis-

embodying
process is
carried out
several times
per second -
without a
break, the
resultant

Fig. 5.-The rectangle ABCD
represents the image area for

this particular scanning disc.

varying signal being
electrical in char-
acter and transmit-
ted to the receiving
end by wire or by
radio. Here with
the aid of a suitable
amplifier and an-
other scanning
device, the contin-
uously varying sig-
nal is re -converted
into terms of light.
These light values
are reassembled into
their relative pos-
itions, and the eye
is able to recognise
an interpretation in
light of the original
subject.

Fig... 6.-A Jenkins
prismatic disc.
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SCREEN.

Fig. 7.-The combined
action of two prismatic
discs to give the required Fig. 8.-Illustrating the action oflight beam motion. an apertured drum scanner.

DRUM
RNNER.

LIGHT
SOURCE

A study of Fig. 3 will show that the
thinner the strips (lines is the common term
used) into which the subject is dissected,
the greater will be the detail observed, but
then we are up against the inevitable
problem of the frequency sideband required
for transmNsion, and that is a subject on its
own and outside the scope of this article.

Various Devices
Realising that scanning is essential at

the moment to any television system, let
us now turn to the practical side and see
what mechanical and electrical devices
exist for carrying it to a successful con-
clusion. There have been inventions by the
hundred, but most of them are of purely
academic interest and can be ignored, while
of the others only a few have emerged from
the laboratory to be commercially possible.
Of these perhaps the most common are :-
(1) Apertured disc. (2) Lens disc. (3)
Prismatic disc. (4) Apertured drum.
(5) Mirror drum. (6) Mirror screw. (7)
Cathode ray.

In some cases there are combinations
of these and where they are of importance
or show possibilities of practical develop-
ment, they will be referred to.

The apertured scanning disc is perhaps
the simplest of them all, and. one of these
was actually employed by Mr. Baird
in his early and crude experiments.
Essentially the correct device consists
of a thin flat disc, circular in shape
having a single turn spiral of holes
punched at regular intervals near
the periphery. This is shown in Fig. 4,
and as the disc revolves about its centre

concentric strips, which touch
one another, are described
by each ' hole. The disc in
this form is suitable for vertical
or horizontal scanning, and if
we regard the area shown by
ABCD in Fig. 5, it will be seen
that each hole as it passes across
the area describes a small arc
of a circle, thus dissecting the
area into the same number of
strips as there are holes in the
disc.

The actual scanning area is a
factor of the disc diameter, hole
size, number of holes, and the
shape of the television pic-

ture, and simple formula: can be derived
to enable anyone to mark out a scanning
disc accurately. Usually the holes are
square, but when a disc is made for a large
number of scanning lines, then hexagonal
holes are used. When using a disc for
scanning a film at the transmitting end,
the exploring is carried into effect by
having a circle of holes instead of a spiral
of holes, and as the disc revolves the film is
moved relative to it and the same effect
produced as a stationary film or object
with spiral exploration.

Other Discs
For certain

is advanta-
geous to use
small lenses:
mounted ha
each disc
hole. It will
be obvious
that by this
Nmethod
focussing di-
rect from the
disc is possi-
ble, and a
more intense
illumination
is obtained,
the difference
between the
plain disc
and the lens
disc being
compar able
in some re -

Fig. 9.-Two experimental apertured drums mounted on a
common shaft drive,

classes of television discs it
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through the edge of such a disc it will be
bent in a certain direction, the angle at
which the beam bends depending upon the
angle of the prismatic section at that point.
By superimposing a second disc over the
first so that their overlapping edges revolve
in directions at right angles to each other
(see Fig. 7), a lateral, as well as a vertical
movement can be given to the light bea

Drum Scanning
While the lens and prismatic disc pro-

vide more intense illumination than the
plain apertured disc, some form of drum
scanning generally is preferable when it
is desired to carry out experiments  for
projecting television images on to a screen.
One of the simplest arrangements for this
purpose is the apertured drum. An ex-
ample of this is illustrated in Fig. 8, and
consists of a hollow drum having a spiral
of holes pierced through the
side. It is possible to place
the source of light inside
the drum and, by revolving
the drum at constant speed,
each hole will pass across
a definite light area and
throw a beam , on to a
screen placed in any con-
venient position. Experi-
mental drums made up

Fig. 14.-A home-made mirror drum shown for use with a
crater type neon lamp.

spects to the amounts of
light admitted by a pinhole
camera and one with a lens.
Its scanning action is, of
course, the same as that for
a plain apertured disc.

Another very interesting
type of scanning disc is
that invented by Jenkins,
of America. It is called a
prismatic disc, and the
novel form it takes is shown
in Fig. 6. Essentially it is
a disc of thick glass, the
outer edge of which has
been ground into the shape
of a prism, the section
varying gradually and con-
tinuously round the circum-
ference, so that at one point
the base of the prism is
outward, while diametri-
cally opposite this point
the base is inward. If a
beam of light be directed

January 20th, 1934

the drum revolves, each aperture
passes across this light field and the
pencil of light emerging from the
drum side can be focussed on the
subject or object that has to be
televised. In Fig. 11 we see an
experimental arrangement which was

loyed for scanning lettered type
moving tape.
desired, lenses may be inserted
ch drum aperture, and in this
the advantages mentioned for a

disc are secured. In any case
ice of this nature can be made

quite simply in an amateur form
'by anyone interested, and the results
compared with other scanning devices.

Belt and Mirror Drums
One development from the aper-

tured drum is the belt scanner such as
is illustrated in Fig. 12. Here we have

Fig. 13.-A very popular and efficient scanning device for
television is the mirror drum shown in this illustration.

on these lines
are shown in the
illustration, Fig.
9, one drum
being placed on
each end of a
common shaft
driven from a
motor.

Anot h e r
met4pd of using

the same type of drum is indicated in Fig.
10, the scheme lending itself to the employ-
ment of a more intense light source at the
transmitting end. A source of light from an
arc lamp has its resultant beam condensed
by a lens on to a right-angled prism con-
veniently mounted inside the hollow drum.
The beam of light is in this way bent at right.
angles and made to cover a definite rect-'

angular area, shown in this
case by dotted lines inside
the drum of Fig. 10. As

Fig.10.-tIging an external light
source with a drum scanner.
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a thin strip of flexible material with holes
punched in it diagonally from end to end.
When the ends are joined together a belt is
made, and this can be passed over two wheels
or pulleys which drive the belt when they
are caused to revolve through the medium
of a motor coupled to one of them. The
source of light is placed between the belt
bands and observation made in the usual
manner.

One of the most efficient methods which
can be used for projecting television images
on to a screen at the receiving end, or
alternatively for governing light -spot move-
ment at the transmitting end, is to employ
a mirror drum. One such device of this

aracter is shown in Fig. 13. Arranged
-this way, it is adaptable for trans-
ing purposes. A beam of light from
arc lamp is focussed on to an inclined
or, which in turn reflects it on to the

'drum. Positioned round the edge
of this drum we have a number

of rectangular mirrors
made from optically -
tested glass. Each
mirror is
canted at
a slightly 
differ e n t

angle with refer-
ence to the drum
axis when com-
pared with its
immediate neigh-
bour, and in con-

alts

Fig. 1 5. --An interesting form of scanning device -r -
the mirror screw.

sequence if the drum is revolved the beam
of light is reflected from each mirror in
turn and made to move upwards until it
comes outside the area focussed on the
drum from the bottom reflecting mirror.

In this way the drum causes the single
light beam to create a number of strips of
light, side by side.

The work of building a drum of this
character calls for the greatest precision,
but none the less is well within the scope

1

Fig. 11.-Actual apparatus

Draw

FLIT
SOURCE

PULLEY DRIVES

Fig. 12.-A simple scanning belt.

of the amateur. Many constructors have
carried out tasks of this nature, however,
and in Fig. 14 we see one with his own
handiwork, this being for use in conjunction
with a crater type form of neon lamp
which is shown by the amateur's right
hand.

(Continued on page

assembled for television transmitting using an
apertured drum.

I

I
a

a

a

a

a

a

I
a

I

a

a

a

MOOPININSIMs.

other

A Pix
fixed

in your
aerial will

reduce intei-
ference to a

minimum on
any set, because

it sharpens tuning
to a knife edge. You

will be pleasantly sur-
prised at the number

of new stations you can
hear dearly. Send us 2/- P.O., try it
on your set for a week, if you are not
completely satisfied with the result
return it to us for full refund.

The British Pix Co., Ltd.,
Southwark Street, S.E.1.

III

MORE
STATIONS

are every day crowding each
and making dear reception
almost impossible.
Don't put up with
that annoying back-
ground that inter-
feres with the
complete en-
joyment o f
your set.

21.
WITH HANDY
HOLDER 2/6

FIX A
PIX

FOR BETTER
RADIO

EASY TERMS D
PROMPT

DELIVERY

Any Amplion, Blue Spot, Baker, Celestial,
Epoch, R & A. Rola, Sonochorde, Grampian,
Igranie, Lamplugh, Magnavox, Ormond, W.B.

or Ferranti Moving Coil Speaker Supplied.

Send 51- only
and pay the balance by monthly instalments. No
references. Entirely private and confidential.

R & A " MULTEX "
WE STRONGLY
RECOMMEND
THE R & A
" MULTEX "
Chassis Model 30/ -

Cabinet Model 45/ -
either sent on trial
for 5/-, balance by
small monthly
payments if satis-

fied.

Cossor, Lissen, and Telsen Kits.
Lissen 3 12 payments of .. 8/3
Comer 342 12 .. 13/6
Lissen 4 12 . 10/3

KITS, PARTS, VALVES, ELECTRIC
CLOCKS ON EASY TERMS.

Send for Catalogue and list of 83 Speakers.
TURNADGE AND PARTNERS, LTD.
Ludgate House, Fleet St., London, E.C.4.

Telephone: Central 1003.



II

$

a

a

Il

I

a

a

a

I

I

I

I

PRACTICAL TELEVISION

SCREEN.

Fig. 7.-The combined
action of two prismatic
discs to give the required Fig. 8.-Illustrating the action oflight beam motion. an apertured drum scanner.
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A study of Fig. 3 will show that the
thinner the strips (lines is the common term
used) into which the subject is dissected,
the greater will be the detail observed, but
then we are up against the inevitable
problem of the frequency sideband required
for transmNsion, and that is a subject on its
own and outside the scope of this article.

Various Devices
Realising that scanning is essential at

the moment to any television system, let
us now turn to the practical side and see
what mechanical and electrical devices
exist for carrying it to a successful con-
clusion. There have been inventions by the
hundred, but most of them are of purely
academic interest and can be ignored, while
of the others only a few have emerged from
the laboratory to be commercially possible.
Of these perhaps the most common are :-
(1) Apertured disc. (2) Lens disc. (3)
Prismatic disc. (4) Apertured drum.
(5) Mirror drum. (6) Mirror screw. (7)
Cathode ray.

In some cases there are combinations
of these and where they are of importance
or show possibilities of practical develop-
ment, they will be referred to.

The apertured scanning disc is perhaps
the simplest of them all, and. one of these
was actually employed by Mr. Baird
in his early and crude experiments.
Essentially the correct device consists
of a thin flat disc, circular in shape
having a single turn spiral of holes
punched at regular intervals near
the periphery. This is shown in Fig. 4,
and as the disc revolves about its centre

concentric strips, which touch
one another, are described
by each ' hole. The disc in
this form is suitable for vertical
or horizontal scanning, and if
we regard the area shown by
ABCD in Fig. 5, it will be seen
that each hole as it passes across
the area describes a small arc
of a circle, thus dissecting the
area into the same number of
strips as there are holes in the
disc.

The actual scanning area is a
factor of the disc diameter, hole
size, number of holes, and the
shape of the television pic-

ture, and simple formula: can be derived
to enable anyone to mark out a scanning
disc accurately. Usually the holes are
square, but when a disc is made for a large
number of scanning lines, then hexagonal
holes are used. When using a disc for
scanning a film at the transmitting end,
the exploring is carried into effect by
having a circle of holes instead of a spiral
of holes, and as the disc revolves the film is
moved relative to it and the same effect
produced as a stationary film or object
with spiral exploration.

Other Discs
For certain

is advanta-
geous to use
small lenses:
mounted ha
each disc
hole. It will
be obvious
that by this
Nmethod
focussing di-
rect from the
disc is possi-
ble, and a
more intense
illumination
is obtained,
the difference
between the
plain disc
and the lens
disc being
compar able
in some re -

Fig. 9.-Two experimental apertured drums mounted on a
common shaft drive,

classes of television discs it
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through the edge of such a disc it will be
bent in a certain direction, the angle at
which the beam bends depending upon the
angle of the prismatic section at that point.
By superimposing a second disc over the
first so that their overlapping edges revolve
in directions at right angles to each other
(see Fig. 7), a lateral, as well as a vertical
movement can be given to the light bea

Drum Scanning
While the lens and prismatic disc pro-

vide more intense illumination than the
plain apertured disc, some form of drum
scanning generally is preferable when it
is desired to carry out experiments  for
projecting television images on to a screen.
One of the simplest arrangements for this
purpose is the apertured drum. An ex-
ample of this is illustrated in Fig. 8, and
consists of a hollow drum having a spiral
of holes pierced through the
side. It is possible to place
the source of light inside
the drum and, by revolving
the drum at constant speed,
each hole will pass across
a definite light area and
throw a beam , on to a
screen placed in any con-
venient position. Experi-
mental drums made up

Fig. 14.-A home-made mirror drum shown for use with a
crater type neon lamp.

spects to the amounts of
light admitted by a pinhole
camera and one with a lens.
Its scanning action is, of
course, the same as that for
a plain apertured disc.

Another very interesting
type of scanning disc is
that invented by Jenkins,
of America. It is called a
prismatic disc, and the
novel form it takes is shown
in Fig. 6. Essentially it is
a disc of thick glass, the
outer edge of which has
been ground into the shape
of a prism, the section
varying gradually and con-
tinuously round the circum-
ference, so that at one point
the base of the prism is
outward, while diametri-
cally opposite this point
the base is inward. If a
beam of light be directed
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the drum revolves, each aperture
passes across this light field and the
pencil of light emerging from the
drum side can be focussed on the
subject or object that has to be
televised. In Fig. 11 we see an
experimental arrangement which was

loyed for scanning lettered type
moving tape.
desired, lenses may be inserted
ch drum aperture, and in this
the advantages mentioned for a

disc are secured. In any case
ice of this nature can be made

quite simply in an amateur form
'by anyone interested, and the results
compared with other scanning devices.

Belt and Mirror Drums
One development from the aper-

tured drum is the belt scanner such as
is illustrated in Fig. 12. Here we have

Fig. 13.-A very popular and efficient scanning device for
television is the mirror drum shown in this illustration.

on these lines
are shown in the
illustration, Fig.
9, one drum
being placed on
each end of a
common shaft
driven from a
motor.

Anot h e r
met4pd of using

the same type of drum is indicated in Fig.
10, the scheme lending itself to the employ-
ment of a more intense light source at the
transmitting end. A source of light from an
arc lamp has its resultant beam condensed
by a lens on to a right-angled prism con-
veniently mounted inside the hollow drum.
The beam of light is in this way bent at right.
angles and made to cover a definite rect-'

angular area, shown in this
case by dotted lines inside
the drum of Fig. 10. As

Fig.10.-tIging an external light
source with a drum scanner.
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a thin strip of flexible material with holes
punched in it diagonally from end to end.
When the ends are joined together a belt is
made, and this can be passed over two wheels
or pulleys which drive the belt when they
are caused to revolve through the medium
of a motor coupled to one of them. The
source of light is placed between the belt
bands and observation made in the usual
manner.

One of the most efficient methods which
can be used for projecting television images
on to a screen at the receiving end, or
alternatively for governing light -spot move-
ment at the transmitting end, is to employ
a mirror drum. One such device of this

aracter is shown in Fig. 13. Arranged
-this way, it is adaptable for trans-
ing purposes. A beam of light from
arc lamp is focussed on to an inclined
or, which in turn reflects it on to the

'drum. Positioned round the edge
of this drum we have a number

of rectangular mirrors
made from optically -
tested glass. Each
mirror is
canted at
a slightly 
differ e n t

angle with refer-
ence to the drum
axis when com-
pared with its
immediate neigh-
bour, and in con-

alts

Fig. 1 5. --An interesting form of scanning device -r -
the mirror screw.

sequence if the drum is revolved the beam
of light is reflected from each mirror in
turn and made to move upwards until it
comes outside the area focussed on the
drum from the bottom reflecting mirror.

In this way the drum causes the single
light beam to create a number of strips of
light, side by side.

The work of building a drum of this
character calls for the greatest precision,
but none the less is well within the scope

1

Fig. 11.-Actual apparatus

Draw

FLIT
SOURCE

PULLEY DRIVES

Fig. 12.-A simple scanning belt.

of the amateur. Many constructors have
carried out tasks of this nature, however,
and in Fig. 14 we see one with his own
handiwork, this being for use in conjunction
with a crater type form of neon lamp
which is shown by the amateur's right
hand.

(Continued on page

assembled for television transmitting using an
apertured drum.
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MOOPININSIMs.

other

A Pix
fixed

in your
aerial will

reduce intei-
ference to a

minimum on
any set, because

it sharpens tuning
to a knife edge. You

will be pleasantly sur-
prised at the number

of new stations you can
hear dearly. Send us 2/- P.O., try it
on your set for a week, if you are not
completely satisfied with the result
return it to us for full refund.

The British Pix Co., Ltd.,
Southwark Street, S.E.1.

III

MORE
STATIONS

are every day crowding each
and making dear reception
almost impossible.
Don't put up with
that annoying back-
ground that inter-
feres with the
complete en-
joyment o f
your set.

21.
WITH HANDY
HOLDER 2/6

FIX A
PIX

FOR BETTER
RADIO

EASY TERMS D
PROMPT

DELIVERY

Any Amplion, Blue Spot, Baker, Celestial,
Epoch, R & A. Rola, Sonochorde, Grampian,
Igranie, Lamplugh, Magnavox, Ormond, W.B.

or Ferranti Moving Coil Speaker Supplied.

Send 51- only
and pay the balance by monthly instalments. No
references. Entirely private and confidential.

R & A " MULTEX "
WE STRONGLY
RECOMMEND
THE R & A
" MULTEX "
Chassis Model 30/ -

Cabinet Model 45/ -
either sent on trial
for 5/-, balance by
small monthly
payments if satis-

fied.

Cossor, Lissen, and Telsen Kits.
Lissen 3 12 payments of .. 8/3
Comer 342 12 .. 13/6
Lissen 4 12 . 10/3

KITS, PARTS, VALVES, ELECTRIC
CLOCKS ON EASY TERMS.

Send for Catalogue and list of 83 Speakers.
TURNADGE AND PARTNERS, LTD.
Ludgate House, Fleet St., London, E.C.4.

Telephone: Central 1003.
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STATIONARY DRUM
WITH INSIDE MIRRORS.

ROTATING
MIRROR.

MOTOR DRIVE

Mirrow Screws
One objection which is levelled at the

ordinary mirror drum is its relatively bulky
nature, and in consequence one idea which
has been developed on the Continent to
'replace the mirror drum is called the mirror
screw. One of the best ways of picturing
this device is to recall a spiral staircase.
Arms radiate from the centre, and on the

end of each one of
these arms is a
reflecting device
such as a mirror
or thin piece of
stainless steel. Fig.
15 gives the reader
a good impression
of the apparatus.

As the screw "
revolves the reflec-
ting surface at the
end of each arm
comes into any
beam of light that
may be focussed on
it. The light, in
turn, is reflected
back on to any
convenient screen,
and it is easy to
see that correctly
positioned light
strips are traced
out as the screw
is revolved. The
idea is quite inge-
nious, but the
light efficiency is
of a comparatively
low order.Fig. 17.-A simple

illustration of a
cathode ray tube. Another Scheme

One method
which may show promise has been
developed by Mihaly, the Hungarian
television worker, whose activities are
confined primarily to Germany-. His is
a mechanical system by which the modu-

'LENSES

SCREEN

LIGHT
SOURCE.

Fig. 16.-.4 simple schematic diagram to show
the principle of the Mihaly apparatus.

lated light of the receiver is swept by a
small rotating mirror at the axis of a
stationary drum across a number of mirrors
fixed on its inside surface. These fixed
mirrors in turn reflect and build up an
image on a screen, the whole arrangement
being somewhat as indicated in Fig. 16.
The scheme was shown for the first time at
this year's Radio Exhibition in Berlin, and
although the original models were rather
crude, they have the advantage of being
inexpensive, and that is a big factor so far
as television is concerned.

Electrical Scanning
The science of television has not been

wanting for supporters of wholly electrical
scanning as opposed to mechanical scanning,
and of recent date the use of these methods
has come once snore to the fore. The
device most suitable for this purpose is the
cathode ray tube, and the principles of
action are quite simple in theory, but not
so easy to realize in practice for a variety
of reasons. Such things as inertia, driving
motors and so on do not arise with cathode
ray tubes,, for here we are only concerned
with harnessing
the movement of
electrons.

In Fig. 17 we
have the bare
elements of a
cathode ray tube.
First of all there
is a cylindrical
section containing
the electrodes,
and after this the
glass container
opens out in coni-
cal form to termi-
nate in a tube end
which is made to
fluoresce when
it is " struck " by
a stream of elec-
trons.

Fig. 18 illus-
trates the elec-
trode system,
a cathode being
made to emit
electrons by

P. 3

P. 4-

P. 2
P. I

ANODE --t.-
SHIELD.
CATHODE.

Fig. 18.-Showing the
normal electrode system
of a cathode ray tube.

connection to a voltage source, and in front
of this is a plate or anode having a pin
hole towards which a stream or beans of
electrons is attracted, some " escaping "
through the hole to be propelled towards the
fluorescent screen.

Both vertical and horizontal motions
must be given to the " spot " just the smile
as in our mechanical devices, and this is
accomplished through the medium of the
two pairs of plates Ps, P2, and P5, P4 of
Fig. 18. Fluctuating voltages of definite
periodicity are applied to the pairs of
plates to give the strip and picture fre-
quencies, and the easiest way of doing this
is to use two time base circuits containing
mercury vapour -discharge tubes. The
" scanning " produced electrically in this
way is somewhat more difficult to under-
stand than in the mechanical systems, and will
have to form the subject of a separate article.

Write for Ulnstritted
Catalogue ol
Radio - Gramo-
phone Cabinets
of exclusive modern
design, made by
craftsmen in highly
figured Oak. Walnut,
or Mahogany, post
free. Cabinets made
to order a speciality.
Maker under heeitee

of the
HOWE HOE

BAFFLE.
Recommended by
the B.B.C. Full
details on request.

GILBERT
Cabinet Maker,

SWINDON. Estimates free. Est. 1866.1

*EACH

GIMPS°
PATENT PLUM-ON
EARTHING CLIP
 TOFIT W PIPE

. .
THE GRIPS° COY.
28 VICTORIA IT LONDON f W.1

MP'

N
The "Modern Aerial"

I or the
"Modern Set"

LION(1932)LTD

Mane OF PAN MILLED
'di FIT THIS

ELECTRIC
CLOCK
TO YOUR SET!
NO MAINS NEEDED

otos FOR 9E1 NIG 111,1409 To L KEEPS CORRECT TIME I
u-SHAPE0 Wear NO WINDING

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

Hammersmith. W.6.
TelepIone : Riverside 6392,

BUILD THE

ION  Send for detailed list A
WITH

1216
CDMPLEIE WITH BATTERY
iMMNOmisimmegligsigie
POSTAGE 611

PILOT TELEVISION
KITGUARANTEED-O TB;

PETO-SCOTT CO. LTD. 77, CITY ROAD, LONDON, E.C.1.
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PETO-SCOTT
EVERYTHING
2.:1)D.OrCEIAIYASMII

1934 SEASON'S RADIO -CASH C.O.D.-H.P.
di Originators of Kits of Parts in 1919

we supply all your Radio Needs Cash,
C.O.D. or Easiway. Our customers are invited
to take advantage of our FREE Technical Service
or call for Demonstrations at 77, City Road,
London, E.C.1, or 62, High Holborn, London,W.C.2.

NEW LISSEN SKYSCRAPER FOUR ALL -
WAVE CHASSIS MODEL, complete kit Send
comprising all components, including set of I nf3
Lissen Valves. Cash or C.O.D. Carriage 010
Paid, 55/12/6. only
Balance in 11 monthly payments of 10/3.
LISSEN SKYSCRAPER THREE (Battery Send
Model), complete with three valves and 2 /3
constructional chart in sealed carton. 10/
Cash or C.O.D. Cash Price 44/9/6. only
Balance in 11 monthly payments of 8/3.
LUMEN ALL -ELECTRIC SKYSCRAPER. Send
Complete with 4 Valves and Constructional A6
Chart in sealed Lissen carton. Cash or 1917
C.O.D. Carriage Paid, 57/19/6. only
Balance in 11 monthly payments of 14/6.

ATLAS C.A.25, for Mains, " Class B " and
Q.P.P., four tappings ; 60/80,50/90,120, 150.
25 m/A. Cash or C.O.D. Carriage Paid.
52/19/6.

Balance in 10 monthly payments of 6/-.
REGENTONE W.I.F. H.T. ELIMINATOR
for A.C. mains. 100/150 volt 12 m/a.
Tapped suitable for all sets. Cash or C.O.D.
Carriage Paid, £211010.
Balance in 8 monthly payments of 6/-.
TELSEN, H.T. ANb L.T. A.C. MAINS UNIT
W.346. H.T. Portion : Max. Bet. and S.G.
tappings each adjustable for High, Med. or
Low voltages. Maximum 28 m/A. at 150 v.
L.T. trickle charges, 2,4, or 6 volts at 71 amp.
Cash or C.O.D. Carriage Paid, 54/17/6.
Balance in 11 monthly payments of 9/-.

Send

61 -
only

Send

6/

Send

91 -
only

EPOCH MODEL 201, 2OCB and 20CQ PER-
MANENT MAGNET MOVING -COIL SPEAKER
for ordinary power, " Class B " and Q.P.P.
respectively, complete with input trans-
formers. Cash or C.O.D. Carriage Paid 51/15/0.
Balance in 6 monthly payments of 6/6.
NEW R. & A. " ALPHA " P.M. MOVING -
COIL SPEAKER DE -LUXE, with tapped
input transformer. Cash or C.O.D. Carriage
Paid, 52/12/6.
Balance in 8 monthly payments of 6/6.
ROLA F6P.M. PERMANENT MAGNET MOV-
ING -COIL SPEAKER, with input trans-
former. Cash or C.O.D. Carriage Paid, 52/9/6.
Balance in 8 monthly payments of 6/ -

NEW BLUE SPOT 29 P.M. PERMANENT
MAGNET MOVING -COIL SPEAKER. With
input transformer. Cash or C.O.D. Carriage
Paid, £1/12/6.
Balance in 6 monthly payments of 5/-.

Send

5/6
only

6/6
Send

only

Send

6/ -
only

Send

51 -
only

EDISON BELL DOUBLE SPRING GRAMO- Cash
PHONE MOTOR. Complete with 10 -in. Turn- '"/-
table.
Cash or C.O.D. only. Post Free. Price
NEW FERRANTI MOVING -COIL SPEAKER Send
(type M.5.T) with input Transformer, suit- 2/.
able for Power, Pentode or Class B output. IP
Cash or C.O.D. Carriage Paid, 81/17/6. only
Or T monthly payments of 5/-.
COLLARD. " POST -A -LETTER " RECORD
CHANGER. Converts your set to a Radio- Send
gram immediately, incorporating Empire self 1 2/9
starting induction motor, and No. 20 Pick-up. IS*
Chassis Model. Cash or C.O.D. Carriage Paid, only
56/18/6.
Balance in 11 monthly payments of 12/9.
B.R.G. PICK UP, Frequency Response,
80/5,000 cycles. Bakelite Head. Florentine Send
Bronze finish. Complete with leads and arm 0/6
support. Cash or C.O.D. Carriage Paid, al
17/6. only
Balance in 4 monthly payments of 4/3.
B.T.H. SENIOR PICK UP AND TONE ARM Send
WITH VOLUME CONTROL. Cash or C.O.D. 51.
Carriage Paid, 51/17/6.
Balance in 7 monthly payments of 5/, only
HOME CONSTRUCTORS send 3d. in stamps for
Up-to-date set of 3 Full Size Blue Prints. Published
at 1/. each by PETO-SCOTT.

SEND
ONLY 1313
Balance in 11
monthly pay-
ments of 1313.

PILOT AUTHOR KITS
NUCLEON CLASS "5" FOUR,

KIT gt A,, partsAuteliallitdioofg drekstlie.&i!etl scud
Ready -drilled Panel and METAPLEX Baseboard 15/9
ess Valves and Cabinet.
Cash or C.O.D., Carriage Paid, d8/10/0. only
Balance in 11 monthly Payments of 15/9.

KIT
........,.....m...n........,a,......,..

d B 5 A. for Rit VI " O"KIT As for Kit!
" A " buttsI

.

" A " but,
g with set of specified Valves with set of Specified Valves g

only. CASH OR C.O.D. i land Pete -Scott Nucleon Four'
'Carriage Paid, i "Cabinet. CASH OR C.O.D.,
, £10/156..
 Balance in 11

Send . Carriage Paid, Send I

19/9,1111'1M. monthly 21/1I monthly pay-
Lments oll 2.12.. olrily ilEayments of 21/9 only. w

F. J. CAWS
BOOM
SET

Described in"Prac-tical Wireless,"
Nov. 4th, 1933.

KIT 'A 'Author's Kit of FIRST SPECIFIED
YOURS FOR

Parts, including Pete -Scott METAPLEX Chassis, 916
but less valves, cabinet and speaker. £5.5.0Cash or C.O.D. Carriage Paid.

Balance in 11 monthly payments of 9/6.
-70KIT "B." As hi I

1 KIT "C." As Kit " A " hut
" A " but with Valve. I with Valves and Peto..Scott
only. Cash or C.O.D I n Walnut Consolette Cabinet, but
Carriage Paid, £7/4'0. less speaker. C.O.D. Carriage

Paid, 88/60.

MY 15/3
Balance in 11 monthly

payments of 15/3.
W.B. P.M.6A Speaker required. add X111216

to Cash or C.O.D. prices, or 3/- to each monthly
payment.

A.C. QUADPAK
KIT 'A' Author's Bit of First Sped&

YOURS FOR

Parts, including Peto-Scott bletaplex " chassis 15/6
(less valves, cabinet and speaker)£8.10.0
Cash or C.O.D. Carriage Paid,

Balance in 12 monthly payments of 15/6.
KIT . B." As Kit " A ' KIT " C." As Kit " A " but n
but with set of specified n including Valves and Peto-Seott
Valves only. Cash or I Universal Walnut Consolette
C.O.D. Carriage Paid, !Cabinet with baffle baseboard
£121919. ,assembly, less speaker. Cash or:

C.O.D. Carriage Paid, £13;14/0. j
ONLY A.
SEND 2/9

Balance in 11
monthly pay-

Lments of 2219._

SO ENDNi 25/-
Balance in 11 monthly :

payments of 25/-.
-

Exact to Specification

EXCLUSIVELY SPECIFIED
PETO - SCOTT SCREENED COILS
1. B.E.G. Screening Can .. .. .. .. 1 6
1. B.R.G. Former 21' long 5 I' wide .. .. 6
4. B.R.G. Spacing Rings . .. .. .. 6
1. B.R.G. Supporting Bracket ........3
1. Peto.Scott Ebonite Basel/late 3t- a 2., fitted with 6

1 6
1. or. of 34 gauge single cotton covered wire .. 1 0
Length of SystosIflex - 3
Complete Hit of Parts as Listed above to build the -
Screened Coil as described in Paecorear.. WMELESEI 5 6
December 9th, and following issues.

SPECIAL NOTICE. When ordering Panels of
 special size, or PLAIN Chassis

instead of DRILLED, add 331 per cent. to Cash Price.

TWIN CABINETLUXE s
PETO-SCOTT Twin
De Luxe Radio Cab-
inet. It is actually
two Cabinets, being
so designed that each
are complete in
themselves, yet
placing the speaker
portion on top of
the Set Section,
gives you immedi-
ately an extremely
attractive table
consolette complete
as illutrated.
CASH tin
OR
C.O.D. SI
Carriage and Pack-
ing 2/6 extra.
Or Easiway Deposit
8/- and 11 monthly
payments of 4/-.

Set Section
only 22/6 Loudspeaker Section

only
Special sizes, Prices on application.

25/ -

CLASS B ITEMS
CELESTION CLASS " B " UNIT STAGE
9 combined class " B " unit and P.P.M.
Moving -Coil Speaker. Cash or C.O.D.
Carriage Paid, 82/15/0d.
Balancein 11 monthly payments of 5/-.
NEW BLUE SPOT CLASS " B " OUTPUT
STAGE. As advertised complete with
Osram B.21. Class " B " Valve. Cash or
C.O.D. Carriage Paid, 43/6d.
Balance in 11 monthly payments of 4/ -
N EW FERRANTI CLASS " B " SUPER
POWER CONVERTER. Instantly converts
your set to Class " B " complete with Valves.
Ready Assembled. Cash or C.O.D. Car-
riage Paid, 83/3/0d.
Balance in 11 monthly payments of 5/9.
N EW ROLA CLASS "B" PERMANENT
MAGNET MOVING -COIL SPEAKER AND
AMPLIFIER. Complete with valve and input
Transformer. Two Models " A " for
P.M.2B. P.D.220 and 220 B. " B " for 240
B and HP.2 (state which when ordering)
Cash or C.O.D. Carriage Paid, 83/11/0d.
Balance in 11 monthly, payments of 6/6.
CELESTION CLASS " B " UNIT STAGE
19. Combined Class " B " Unit and P. P.M.
19. Moving -coil Speaker. Cash or C.O.D.
Carriage Paid. 53/7/6.
Balance in 11 monthly payments of 6/3

Send

5/ -
only

Send

4/ -
only

Send

5/9
only

Send

6/6
only

Send

6/3
only

All "Class B" Components and other Parts
unobtainable from your local dealer  SENT
C.O.D. Easy Terms Available orders value
over £2. We have the largest stocks in the
country. Orders over 101- Sent Post Paid.

IMPORTANT Miscellaneous Components,
Parts, lilts, Finished Receivers or

Accessories for Cash, C.O.D. or H.T. on our own system of Easy
Payments. Send as a list of your wants. We will quote you by
return. C.O.D. orders calm over 30/. sent carriage and post charges
paid [GREAT BRITAIN ONLY]. OVERSEAS CUSTOMERS.
CAN SEND TO US WITH CONFIDENCE. We carry a special
report staff and save aft delay. We pay half carriage -packed free.

immediately.
fan plus sufficient for half carriage. Any surplus rr fundHire Purchase Terms are NOT

available to Irish or Overseas customers.
See our announcement on page 879

PETO-SCOTT CO. LTD.
77, CITY ROAD, LONDON, E.C.1.

Telephone: Clerkentvell 9103-7.
West End Showrooms : 62, High Holborn, London,
W.C.1. Telephone: Holborn 3248.
Dear Sirs,

Please send me CASH/C.O.D./HP

for which I enclose g
CASH/H.P./DEPOSIT.

NAME

ADDRESS
Pr .W. 20/1/34

STRICT PRIVACY GUARANTEED WE DEAL WITH YOU DIRECT
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The Radio -former ie
packed in a
convenient box
with separate
compartments.
Each Kit in.
eludes Aerial
Trawl° r m e r,
Type A. Set
Transformer,
Type S, and
5 0 f t. of
Shielded Cable.

1716
With 10011. of
Cable, 21/-.

PRACTICAL
WIRELESS
says

. . impossible for
ordinary man-made

static to penArate to the
receiver. The device

tRadiolornen works very
efficiently and should prove
a valuable accessory in dis-
tricts where interference is
experienced.

Man-made static definitely in-
terferes with the clear reception
of your programme. You can
absolutely cut it right out by
fitting a RADIOFORMER.
The installing requires a screw-
driver only, and just a few
minutes of your time. The
result is perfect full -tone and
full -volume radio reception
with which you will be de-
lighted.
Fit one to -day and enjoy your
wireless.

Thp BR/TISII MADE

IVAIONfill;113
MESSRS. RADIOFORMER, LTD.,

YORK WORKS,
BROWNING STREET, LONDON, S.E.1T.

MCDANIEL, 178, MAWNEY RD.
ROMFORD, ESSEX.

Mains Transformers for all purposes
to t,000 watts .. 3/- to £10

Eliminators from .. -35/- to £6. 6s.
Trickle chargers from .. 55/ -
Charging boards from ..  £4
Rectifiers for model railways .. 9/ -
Magnets re -magnetised from .. 2/-
7 -aminations, wire bobbins, etc.

Write for our new lists.

CHEAPER AND BETTER
FROM
5/- TO

£10
OSBORN
RADIO
CABINETS

32 -page Catalogue Free
Sole manufacturer of Osborn Box Baffles-

CHAS. A. OSBORN (Dept. P.W.),
Offices and Mills: Showrooms:

Regent Works, 21 Essex Rd.,
Arlington Street, Islington, Islington,
London, N.1 'Phone -67,r* 5093 it 5834 London, N.1

PATENTS AND TRADE MARKS.
,KING'S PATENT AGENCY, LTD., 146b, Qu. Victoria

Street, E.C.4, offer " Advice Handbook " and
Consultations free. 49 years' references. Write, call,
or 'phone (Central 0682). Director. B. T. King,
C.I.M.E., Reg, Patent Agent, ILE., U.S.A., and Canada.

'Phone: City 6161.
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Zone Te evision
THERE has been a lot of talk recently

about the new method of television,
which is being experimented with by the
B.B.C. Although this is referred to as
" new " by the lay press it is not by any
means of recent invention. It is a long time
since the Baird Company experimented
with a picture which was split up into two
or more portions and each section separately
analysed, and this is what is now referred
to as " zone television." In the latest
method the picture is divided into, six
separate sections ; and each section is
scanned by a standard method and a
separate line is employed for the trans-
mission of each section. At the receiving
end the six separate " pictures " are re-
assembled to form one whole image,% and
this, naturally, enables much greater detail
to be obtained. Unfortunately, however, it.
is not possible, at the moment, to use wire-
less for radiating the separate sections,
owing to the fact that separate wave-
lengths would be required for each section.
Thus it is difficult to see, at present, how
this type of television could be used for
broadcast entertainment. Obviously, for
supplying a cinema or other place with a
picture from some central source the
arrangement has great possibilities, but
several separate lines are essential.
Improving Television Results

IT is,
of course, fully appreciated by our

readers that to obtain the most from
the television transmissions it is necessary
to employ two receivers, one tuned to the
London National programme for the
reception of the vision side of the trans-
mission, and the other tuned to the Midland
Regional for the reception of the sound.
The two receivers may, in most cases, be
joined in series on the same aerial, and
they will tune independently, although in
some cases the arrangement of the aerial
coil may result in the tuning of the two
receivers being interdependent. The
general effect of this arrangement, however,
results in the actual vision apparatus
standing in one part of the room and the
loud -speaker in some other part, thus
destroying the illusion of reality, as the
voice does not appear to emanate from the
speaker who is seen on the television screen.
I have overcome this difficulty in my
experimental apparatus by building a
sound receiver on the same chassis as the
television apparatus, and a loud -speaker
is mounted on the opposite end of the base
to the neon apparatus.. This permits of a
symmetrical lay -out on the cabinet front,
the viewing hole being balanced by the
loud -speaker fret, and the sound appears to
come from the actual picture. I recom-
mend all readers to use this arrangement.
Seven -Pin Pentodes

WHEN the Class B valve, the double -
diode -triode, and similar multiple

valve owere introduced it became- clear that
they was a necessity for some particular

type of valveholder (or valve base) different
from that to which we were accustomed.
Accordingly the now familiar seven -pin
base was introduced, and although in the
Class B valve, for instance, only six pins
are used, the arrangement of the seven
pins enabled the base to be employed for
the other multiple valves which have since
appeared. The indirectly -heated pentode
valves which were already on the market
had five -pin bases, and a side terminal for
the auxiliary grid, and it occurred to the
valve makers that it would be worth while
to modify this arrangement and use a
seven -pin base for this type of valve.
Accordingly, the seven -pin base for an
indirectly -heated pentode is now standard-
ized, but we would like to point out that
the Mullard Company announce that both
their Pen. 4Va and the D.C. pentode type
Pen. 20 may be obtained, if required, with
-the five -pin base and the side terminal.
We understand that this firm will also
shortly be able to supply the A.C. screened
H.F. pentodes with seven or five -pin
bases.

Dance Music

I
OFTEN wonder whether the radio

/ public is really dance mad, or whether
some of those responsible for broadcast
programmes (I am referring to Continental
stations) really understand the require-
ments of their listeners. Radio dance
music may not be employed for any public
function without first complying with the
requirements of the Copyright Act, as made
clear by the recent action of the' Performing
Rights Society. Therefore, dance music
can only be used in the home for family
amusement. I hope I am correct in saying
that there is very little music in modern
dance tunes, and, therefore, the concoc '
of nigger noises and exotic rhythm -"hi-
intended, I suppose, to appeal only to the
terpsichorean taste. This modern disease
emanates from Tin Pan Alley in New York,
and it is really amusing to note on the title
page of the musical score that about three
people have collaborated in composing the
idiotic doggerel, and at least two others
have composed the music for it. The
lyric writers are usually Toms, Bills, Als.
etc. You know the sort of drivel. The
first line ends in love, and you know that
all the other lines are going to end in
above, blue, you, true, and so on. I visit
a fair number of houses where radio is
installed, and I have never yet observed
anyone dancing to radio music. Most of
my hosts extract fiendish glee in switching
the set off directly the tintinnabulating
ululation spurts forth from the speaker.
Three hundred and sixty-five nights a year
there is very little else but dance music
after ten o'clock at night. What an abuse
of a scientific instrument, and what a mis-
use of perfectly good musical instruments.
If nothing better can be done after ten
o'clock at night, would it not be better for
the stations to close down at that hour ?



Fig. L-The wiring for
carrying out the pre -

eater liminary adjustment.
If your meter has some other range the
remarks will still apply in principle.

A variable resistance with a maximum
value of about 30 ohm" will also be required,
and one of the old dull -emitter filament
resistanees will do. An H.T. battery and a
variable resistance in the neighbourhood
of 50,000 ohms complete the components
necessary for the first range.

The Circuit
The components are wired temporarily

in the order shown in the pictorial sketch
(Fig. 1). Approximately 50 volts high
tension will be required, and the 50,000
ohms resistance is set at maximum. The
meter will show a reading of about 1
milliamp, and the resistance is then
reduced until this reading is increased
to exactly 2 milliamps or, in .the case of
a meter with a different range, to full scale
reading. Leaving the resistance set in this
position, the filament resistance is now
connected in parallel with the meter as
shown by the dotted connections (Fig. 1).

You will now fmd that on turning the
knob of this filament resistance the reading
of the meter will alter. Adjust the resistance
so that the meter records a little more
than half of the original reading, and mark
the wire -wound element of the resistance
at the point where the arm is resting.. The
resistance will now have to be dismantled
and the element removed. Unwind the
part not required (that part between the
marked point and what was originally the
" free " end). We now have a " shunt "
which, when placed in parallel with the
meter, will reduce its reading by half, in
other words, it has doubled the range.
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iN most articles dealing with the con-

version of a multi -range meter from
a single range instrument it is

to make various calculations. Many
amateurs dislike any mathematical work in
connection with their .radici experiments,
especially so if it is necessary to find the
internal resistance of a meter. In con-
sequence of this, the multi -range milli -
ammeter which I am about to describe may
be of somewhat unusual interest, because
no calculations of any kind are involved
in its construction.

The first requirement is a milliammeter.
This should preferably be a low reading
meter, for preference reading 0-2 milliamps.

MILLIAMPS WITHOUT
MATHS (Part I)

Varying the Range of a Meter
Without Calculations

By E. L. PARKER

Our 0-2 milliammeter will now read 0-4
milliamps with the shunt in position.
As the shunt can only be approximated

position, and then a new shunt is fitted by
the " trial and error " method already
described until the application of this
shunt reduces the reading to milliamp
(i.e., quarter -scale reading). This means
that 2 milliamps will now only move the
pointer a quarter of its range, and con-'
sequently 8 milliamps will be required to
make a full-scale reading. You will note
that the higher the range required, the
smaller the shunt will be.

In spite of the fact that .this method of
making a multi -range meter is so simple,

when tried in the assembled form, it is ligolue
advisable to check the resistance in its One Mefhod OF

dismantled form. Make sure that Fixing'
Sgock, Ohms the meter records exactly 2 milliamps
r477" e (or full scale reading) without the

shunt, then when the shunt is ap-
plied the reading should drop to
1 milliamp (or exactly half -scale

tang). If it indicates a little
than half scale, take off ono

turn, or less, and try again until the
reading is as required. If it indicates
less than half scale you have taken
off too much wire.

It is not essential to use resistance
wire for the shunt, an ordinary en-
amelled wire is just as efficient, and
a former can be made from ebonite,
fibre, wood, or any similar mater-
ial, and the wire (preferably not
thicker than 36 s.w.g. for compact-

ness) wound on. The shunt is then
tested with the meter until the number of
turns is correct (Fig. 2).

Adding Further Ranges
We now have two ranges at our disposal,

0.2 and 0-4 milliamps; and further ranges
can be added in the same manner. If, for
instance, a reading of eight milliamps is
required, the 50,000 -ohm resistance is
adjusted to give a reading of 2 milliamps
(or full-scale reading) with no shunt in

.  ..   ...  
TOPICAL TECHNICALITIES .t

Crystal Control.
I

/1 has been frequently stated that the majority
of European broadcasting stations are "crystal t
controlled," and this means that the wavelength
(or frequency) is kept constant by means of a
crystal. This crystal is not the humble material
which was used in former days for rectification, 7

but is a piece of quartz. It has the property;
7 when subjected to electric strain of contra -Cling :

or expanding,- and similarly, when contracted
or expanded it produces an electric strain between 4

its faces. Obviously, therefore, by employing a 7

piece of this crystal in the grid circuit of a
valve, it is possible, by suitable adjustment, to i
maintain that circuit at a very constant fre-
quency. This is done by using a very thin piece
of quartz, supported between too flat plates.
The actual frequency is governed by the physical
dimensions of the crystal. This assembly is
included (generally)between the grid and filament. ;
of a valve, and in the anode circuit of that valve
tir included a tuned circuit, similar to a normal
tuned -anode arrangement.. When this latter
circuit is chosen to have the same frequency as
the quartz crystal, oscillation will take place,
due to the feed -back through the self -capacity
of the valve. Thus the valve may be maintained
at a very constant oscillation. The frequency
may be modified by means of frequency doubling,
and this will be dealt with next week.II.  

farmer

Alfernalive
Alethod Offiixtnc,
&rimy- ,fcrezo
SpacrnG It/ash rs

Fig. 2.-How to make up the shunt resistances.

with reasonable care an accuracy equal
to that obtained by any of the other
methods used by home constructors is
easily obtainable, and no calculations of
any kind are required.

One point should be noted; if the fila-
ment resistance when in its maximum
position reduces the reading to less, than
the required amount, its resistance is
obviously too low for the particular range
required. Consequently, it will be necessary
to use some other shunt/

Choosing the Ranges
When choosing the ranges that the

meter is to read it is advisable to pick those
that are easy multiples of the present
scale reading. For example, a meter reading
0-2 milliamps could be made to read also
4, 6 and 8 milliamps. Alternatively, a new
paper scale could be made, giving all the
ranges, and stuck over the existing scale.

Four ranges are usually sufficient, i.e.,
the present range and three additional ones.
The remaining parts of the filament re-
sistance should be retain8d, as they will be
found very useful in making up a switch
for the various readings.

In the next article I propose to show
you how you can fit the meter and its
shunts into a cabinet.
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STATI N IDENTIFICAo
TO the British listener who possesses

none other than his mother tongue,
at times the identification of Euro-

pean broadcasts must present a serious
problem. In the course of a transmission
he may or may not pick up a call put out
by the studio announcer, but in the former
case, if the strange words heard llo not
convey any information, he is compelled
to fall back upon other methods.

Doubtless, it has been the realization
of this difficulty experienced by the foreign
listeners which has induced many of the
European studios to adopt mechanical
interval signals. From the earliest days
of broadcasting it was felt that something
was necessary to bridge a gap between
items in a programme, if only to assure
the listener that his receiver was working
and still tuned to the transmission.

For this purpose, in most instances, the
ticking of a metronome was used, but
this instrument, in the long rim, was
adopted by so many stations for filling
the interval that for the purpose of identi-
fication it defeated its own object. In
the hope of securing some variety, studios
sought a more distinctive signal by varying
the beat, and although to -day the mono-
tonous metronome is rapidly dying out,
there still exist a certain number of stations
which have not yet found a substitute.

Fortunately for the listener, however,
in the majority of cases the wearying
Lock-tock-took has given way to a number
of electrical or mechanical contrivances
which, in their turn, supply not only more
distinctive but most certainly more melo-
dious sounds. In the course of an hour's
twirling of the condenser dials, you will
hear gongs, bells, chimes, buzzers, bird
calls, and even short musical phrases,
which, if memorized, will tell you imme-
diately to which studio (or group of stations)
you are listening. The term " group of
stations " has been advisedly included,
as it must be remembered that to -day
many wireless entertainments are relayed
from a main station to a number of smaller
local transmitters ; as a consequence, the
original interval signal will be tuned in
on various wavelengths. Notwithstanding
this slight complication, the signal provides
valuable data, as a casual glance at a
list of broadcasting stations will show all
those operating in the same group, and in
conjunction with the wavelength repre-
sented by the dial reading, the listener will
easily identify the actual transmitter from
which the music or speech emanates.

In the list published on this page the
detailed signals have been placed against
their respective transmitters in order of
wavelengths, as it is thought that in this
manner a two -fold object will be attained.
Not only will it permit the recognition of
the musical phrase heard, or, alternatively,
the identification of other sounds, but it
will also give some indication of the wave-
length on which they are transmitted. In
addition, in order to make them compre-
hensible to a larger number of readers,
the short melodies have been translated
into the tonic sol-fa notation. The stations
included are those which possess clear
channels ; it is obvious that it would be
superfluous to give those working on shared
or common wavelengths, and consequently,
the reader must not consider this a complete
list of transmitters.

The Problem Which Always Besets the Listener, Particularly the Beginner,
Owing to the Language Problem. Fortunately, it is Possible by Means
Stations by Means of Interval Signals in Conjunction with the Wavelength.

Interval Signals

INTERVAL SIGNALS OF EUROPEAN TRANSMITTERS
METRES. STATION. INTERVALERVAL SIGNAL.

203 5{ Plymouth (GM.). }See London (261.1 m.).Bournemouth (G.B.)
208.6 Hungarian relays (Hungary) See Budapest (1) (549.5 m.).
216.8 Warsaw 2 (Poland) .. See Warsaw (1) (1,304 in.).
227.1 Budapest 2 (Hungary) .. See Budapest (1) (549.5 m.).

KEY F.

;

e.

Ii

{:d .,d 1 d :s :m .,s
.. Metronome (200 beats per min.).

KEY Bi7.
243.7 {Id :-1 t :r Id : -I-. s :-
245.5 .. See Turin (263.2 m.).

KEY B.
251 Frankfurt -am -Main (Ger- ;a1 I m .m 1r .r:de.,dc' rmany).

KEY
/I d :m r :m
t

:m m :d

257.1 Monte Ceneri (Switzerland) Church Chimes.
259.1 Morayska-Ostrava (Czech°. See Prague (470.2 m.).Slovakia).

261.1 London National (G.B.).. Metronome (60 beats per min.).
263.2 Turin (Italy) .. Song of the Nightingale.
265.3 Herby (Sweden) .. See Stockholm (426.1 m.).269.5

Kosice (Czecho-Slovakia) Metronome (80 beats per min.).
271.1 Naples (Italy) .. .. See Rome (420.8 m.).

276.4 Falun
(Sweden) ..

..
See Stockholm (426.1 m.).

Zagreb gugo-Slavia) Metronome (106 beats per min.). Low pitch as hammer striking
wood.

278.6 Bordeaux PTT (France) Occasionally. stroke on gong.
283.3 Bari (Italy) See Rome (420.8 m.).
285.7 Scottish National (G.B.) See London (261.1 m.).KEY

E.
291 Heilsberg (Germany) .. {J d1 :m . f $f I d

296.2 North National (G.B.) .. See London (261.1 in.).

C.298.8 Braatiksilaa)vu (Czecho-Slo- :m :s
301.5 Hilversum (Holland) .. (V.A.R.A. broadcasts only)

KEY C.

Is

II

11

d' :t .0 1 d1 .s :

304.3 Genoa (Italy) .. .. See Turin (263.2 m.).
307.1 West Regional (GB.) .. See London (342.1 in.).
312.8 Poste Parisien (France) Trumpet call

KEY C.
{ .s :d1 .ml 1 0 .,m1:11

KEY C.
.9 .f :s id' :d1 d1 1 d1 :r1 1 mI .,r1 :d' t 1 dI

3

C rOng.
See Stockholm (426.1 m.).

.. Small Carillon.

KEY C.

315.8 Breslau (Germany)

318.8 Algiers (North Africa)
Goteborg (Sweden)

321.9 Brussels 2 (Belgium)

331.9 Hamburg (Germany)

230.2 Danzig (Germany)
238.2 Riga (Latvia) ..

Gleiwitz (Germany)

Trieste (Italy)

255.1 Copenhagen (Denmark)

{ :s

I m :d :
II

1f :s m: 1 -:--

11
I -

d :t1 :d

1 I 11

1ml ,r1 .d1 :mI

335.2 Radio Toulouse (France) Gong (50 beats per min.).
338.6 Graz (Austria) .. See Vienna (506.7 in.).
342.1 London Regional (G.B.) Metronome (60 beats per min.).
349.2 Strasbourg PTT (France) Buzzer. Deep note (5 sees. int .)

)
al

II

II

KEY F.
356.7 Berlin (Germany)Ill 11 m:--1 m: -.ml I :- I -:
368.6 Milan (Italy) .. See Turin (263.2 m.).
373.1 Scottish Regional (G.B.) See London (342.1 ni.).
382.2 Leipzig (Germany) .. Metronome (240 beats per min.) and four not es

KEY BI'.
.Id Ai 1r :de Id :t1

391.1 Midland Regional (GB.) See London (342.1 m.).
395.8 Katowice (Poland) Sound of a hammer striking anvil.

KEY E.
400.51 -Marseilles PTT( France) .11 m :d :r

Viipuri (Finland) .. See Lahti (1,145 m.).

 Oh*   ...
11       000 

:de

1
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TION SIGNALS
is hat of Identifying Foreign Stations. This Difficulty is Accentuated
of Music, which is an International Means of Expression, to Locate the
The Table Below is the First Classified and Tabulated List of Modern
Generally in Use.

METRES. STATION.

405.4 Munich (Germany)

426.1 Stockholm (Sweden)

i

INTERVAL SIGNAL.
'KEY C.

dl :s I :m I I : !di :s II :m Ii

420.8 Rome (Italy) .,, Short melody (repeated in 3 keys).
KEY F.

22
S I dl dl d1 :t di ,d1,d1 :1 I di .d1 :t di .t

{ I d1.1 :-
I

:

.. Gong (occasionally).

KEY E.
437.3 Belgrade (Jugo-Slavia) I dl :r1 .r1 J dl

443.1 Sottens (Switzerland) Musical box (Lausanne only.)

KEY C.
:f

North Regional (G.B.) See London (342.1 m.).

KEY B.
455.9 Langenberg (Germany) /1 :m :m im :-
463 Lyons PTT (France) .. Two strokes on a bell.

KEY
470.2 Prague (Czecho-Slovakia)
483.9 Brussels 1 (Belgium) .. Carillon.
491.8 Florence (Italy) .. See Turin (263.2 m.).
499.2 Rabat (Morocco) .. Metronome (60 beats per min.).

Sundsvall (Sweden) See Stockholm (426.1 m.).
506.7 Vienna (Austria) .. Metronome (270 beats per min.).
514.6 Madona (Latvia) .. See Riga (238.2 m.).
522.6 Milhlaeker (Germany) .. 3 notes.

KEY C.
{ 11 :t1 :m1 III :t1 :m1 111 :t1

530.6 (Switzer- Different melodies when relaying Basle, Berne, or Zurich.

KEY E.

449.1

Beromtinster*
land.

:s 11 :- :d1

: .t

549.5 Budapest (Hungary) {I m :S If :s

559.7 Wilno (Poland)
560.3f Ljubljana (Jugo-Slavia)..

I. Tampere (Finland) ..
578 Innsbruck (Austria) ..
726 Boden (Sweden)
765 Ostersund (Sweden) ..

METRES. STATION.

1,145 Lahti (Finland)

Cuckoo call.
Cuckoo call.
See Lahti (1,145 m.).
See Vienna (506.7 m.).
See Stockholm (426.1 m.).
See Stockholm (426.1 m.).

:s

Is

m :s

LONG WAVES

:1

Is

:1

If :s

t

:f

.d1 :1 II

I m 11

II

:111
II

I m 1-
II

-

NTERVAL SIGNAL.

KEY E.
{I s1 :f1 .m11 r1 :s

I s'
:11 .m11 r1 I sl :

KEY E.
1,186 Oslo (Norway) { S :m,d,m IS J m :-
1,261 Kalundborg (Denmark) See Copenhagen (255.1 ni.).

KEY A.
1,304 Warsaw (Poland) {Id .551:s/ .,si :11,t l.d ,r I m., d :d
1,354 Motala (Sweden) See Stockholm (426.1 m.).
1,570.7 KOnigs Wusterhausen Carillon.

(Germany). KEY G.
{:si Id :d r :r

Im
.s I r .d

II

1 II

Beromlinster on 539.6
metres (see above) when
relaying Basle, Berne or
Zurich varies its interval
signal according to the
notation shown. to the

right.

KEY C. Basle
/11 :s :f Id : : If :1 :s Id : If

{11 :f :s Id : : Id :I If :

KEY D. Berne
s .s :m Js .s :m Ir .r,m:f

KEY E. Zurich
/ I MI m1 .f1 :f1 : I

:s :I If.

11

.r I m .31 :s

.m1 I  I.M .s :

II

II
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-X to men who
want careers

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

dealing with the Installing of radio sets and,
in particular, with their Servicing, winch 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 lull
information about the Courses I have marked X

In COMPLETE RADIO
TI RADIO SERVICING
El RADIO EQUIPMENT
rt RADIO SERVICING AND SALESMANSHIP
ri WIRELESS ENGINEERING
 WIRELESS OPERATORS

Name  8.  -      -  .     - Are.. - -

Address   - - - -  -
FPO,. Fe 111-0
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RECEPTION BELOW 10 METRES
(Part I)

AN EXPERIMENTAL RECEIVER

By B. PEDDER

EXPERIMENTERS looking for fresh
fields to explore are taking increasing
interest in short-wave reception on

the wavelengths below 10 metres. Pre-
liminary trials have shown that receiver
technique on wavelengths from 10 metres
down to 5 metres is decidedly different from
that generally followed for reception be-
tween 13 and 80 metres, the main
difference being a decided reduction in
inductance, and capacities for tuning, etc.
Stray capacities have to be guarded against
and very careful layout of the components
is necessary, and these should be of good
make. The receiver described help is quite
simple to construct, and the cost compares
favourably with that of any single valve
arrangement for use on the medium- and
long -wave bands.
Tuning Coils

The components have not been enclosed
a metal case as constructors may wish

tb get at the parts frequently for trying
different coils, varying the spacing between
Coils, trying different valves, grid leaks,
etc. It was used well away from any-
thing likely to cause instability, such as
electric light wires, tools on the work bench,
'or any other set, in use or not, which might
cause interaction and pick up. During a
spell of fine weather the set was tested out
in the garden with various conditions of
aerial, earth and counterpoise systems.
Many short-wave workers regard a .0001
mfd. variable tuning condenser as the
smallest capacity they need use, while
many use .00025 mfds. to save frequent coil
changing if plug-in coils are used (and they
are still very much in favour and give
excellent results, although considered old-
fashioned by others). Taking two examples
of short-wave plug-in coils from makers'
lists at random, we find that :-

Sample No. 1-2 turn coil, approx. :
wavelength with .00005 mfd. condenser,
15 metres, or 25 metres with a .00015 mfd.
condenser.

Sample No. 2-3 turns, coil, 3in. dia-
meter, 12 to 25 metres with a .00015
condenser.

As we wish to tune to about 10 metres at
the most and down to 5 metres or less we
can only reduce our inductance coils to at
least one turn, or for- experimenting, we
can use a set of 3 coils all of the same size
wire, and keeping the spacing between turns
the same, and the overall diameter the
same, use a one turn, two turn, and three
turn coil. Experimenters will soon find
that several variations are possible and
they can gain quite a lot of useful experi-
ence and data by trying out these changes
for themselves. A few possible arrange-
ments are :-

Single Loop Inductances
As an alternative, single loop inductances

of tin. diameter copper wire or tube may
be used, retaining the same size condensers.
Use a set of three such loops, say 5in., 8in.
and 12in. overall diameter, connected if
possible direct on to the tuning
condenser terminals. Readers may
have noticed that I when dealing
with ultra -short- f wave work we
stop considering I condenser

4

capacity in microfarads such as .0001 mfd.
and use smaller capacity ratings in micro-
microfarads, thus .0001 mfd. is 100 micro.
mfds. and for tuning our ultra short-wave
coils we only require a capacity of about
a quarter of this or 25 micro-mfds. (m. mfd.).
As a guide it may be mentioned that a
single turn loop of tin. diameter copper
tube (or pipe as used on motor -cycles)
5in. overall diameter will cover a range of
about 4.5 metres to 6.5 metres with a
variable condenser of 25 m.mfd. max.
capacity. With a 12in. overall diameter
loop the wavelength range will be from
6.5 metres to 10.5 metres. In order to
avoid coil plug and mount capacity the
small inductances have been mounted on
flat strips of good grade ebonite and the
ends secured under small brass screws and
nuts, the screws being left long enough to
take the connecting wire and to allow for
changing without disturbing the fixed ends
of the coil turns. The strip with its 1, 2 or
3 turns is mounted on a stand-off insulator,
one for each coil. The overall diameter
of the coils may be 3in., and 14 s.w.g. or
18 s.w.g. copper wire can be used. Those

shown are of tin. diameter
copper wire. The reason
for offering a selection is

7
that some constructors
may find the heavier
sizes difficult to work
with, and as regards

., coil diameters and num -
_ '3''' ber of turns some very

useful data will be ob-
tained by trying out

(Continued on page 874)

0 Hrs.

Aerial Coupling Coil, 1 turn. Grid Coil, 1 turn. Reaction Coil, 1 turn.
tf I, 1 2 2

22 2
1 or 2 3

TVI7P,.Peach on

1/Faxwe t,/te,
SlrTree

of

Z.7 *

Diameter and spacing.the same in each case. Fig. 1.-7he lay -out of wiring of the experimental receiver.
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STUPENDOUS RADIO KIT VALUE !
IRON CORED TUNING, CLASS B, AUTO WAVE-CHANGE-ALL FOR 27/6d.
Such are the outstanding features of our amazing 1934 " GOLD -MINE " 3-v.
(det.-dr.-CI.B.) Kit, which for sheer value surpasses all previous standards.
Just look at these-a few only of the items actually included in Kit A.--
1 pr. CI.B. Trans (list 17/-), 1 Iron Cored Coil (list 8/6), 1 Extenser fitted
360 degrees, S.M. drive (list 18(6), a-nd a completely assembled metal-
lized chassis. Simple as A 13 C, " no soldering " instructions, ensures 20-30
stations at full Moving Coil volume, and makes success certain. Such

value speaks for itself. Secure your kit to -day.
KIT A. Com- KIT B. As Kit KIT a. Kit `B,'
Ponents, Chas- " A " with with 30/- con-

sis, diagrams, matched s e t sole cabinet &
Ste and all British Valves. R.31.31.0. spkr.
sundries 27/6 42/6 67/6

KIT D. Kit
" C," with bat-
tortes, compris-
i n g complete
outfit ... 79/6

POST FREE

27/6d
Cash or C.O.D.

REMEMBER-YOU CAN'T GO WRONG WITH A "GOLD -MINE" KIT,
for every component used is of guaranteed quality,
the - minute design. The advan- COMPONENT
tageous purchase in bulk of menu- the
torturer's surplus supplies, mostly ,-4 ever.
below cost, make this unprecedented ,,,, .44 the
value possible. Other " Gold- R47!_.,,,Paine " Kit bargains on ...7' ''7 -

.gyp
"-a

p. SIM col. 3. ....,as,lit

brand new, and of up -to -
BARGAINS at

lowest liquidation prices
Listed by the hundred in

" RADIO GOLD -MINE," Packed
from cover to cover, Enclose
3d. stamps now for late Jan.
issue, Many 50-76% reductions.

I I it II i I nig
E.C.1 (National L9 8523).

IIlia Ildall Ea i 111 III

.(Dept. R.55) 23, BARTHOLOMEW CLOSE,

Indispensable to Every Wireless Enthusiast
MR. RALPH STRANGER, who is a master

of lucidity, has produced in this book a
valuable and fully explained synopsis of technical
terms that everybody can understand. It will prove
indispensable to everybody who reads technical
books and journals. Fully illustrated throughout.

DICTIONARY
OF WIRELESS TERMS

By RALPH STRANGER
Obtainable at all Booksellers, or by post 2/ lo from George
Names, Ltd., 8-i I., Southampton St., Strand, London,W.C.2. 216
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BUILD rourremr--m.
SHILLING
THREE"

AS DESCRIBED IN

" PRACTICAL
WIRELESS "

CHRISTMAS
NUMBER

DECEMBER
2nd, 1933

"GO 11Licir"
DUAL RANGE COIL

Type DW/8.
Designed to give high Degree of Selec-
tivity. Selected by Designer.
Type DW/8. With Base and Terminals,

5/- each.

Catalogl
u5e6: ong Rinterest)adioltI

to every Radio
thusiast.

Free on Request.

OTHER *GOLTONE " COM-
PONENTS SUITABLE FOR
THE "SIXTY SHILLING

THREE."
1 -Pre -Set Condenser Type "
Price 1014. each.
3-Cbassis Type Valve Holders
4 -socket, R16'421, 4d. each.
1-A003 Mid. Fixed Condenser
105;72, Od.
1-5 way Battery Cord,
R55 3,
1-2 M8eg5. Grid Leak,
R14515, 7io.
1-1 Meg. Grid Leak,
1114/514, ltd.

Oard3 Goldstone)
PENDLETON

GOLTONE "COMPONENTS
are obtainable from all Firs -
Class Radio Stores. REFUSE
SUBSTITUTES-if any dift1-

.0=16MANE IR ED cony, write direct.

"We're Flaxite and Solder-
the r liable pair;

ramous for Soldering-
known everiwkere I

A NEW RESOLUTION is
oft hard to loop-

But IF you keep TH1S one
-REPAIR i will he cheap

See that Fluxite and Solder are always by you
-in the house-garage-workshop-anywhere
where simple, speedy soldering is needed.

ALL MECHANICS WILL HAVE

FLUME
IT SIMPLIFIES ALL SOLDERING
All Ironmongers sell Fluxite in tins : 4d., 8d.,
11. 4d., and Is. 8d. Ask to see the FLUXITE
POCKET SOLDERING SET-complete with
full instructions -7s. 6d. Ask also for our
leaflet on HARDENING STEEL with Fluxite.

FLUXITE, LTD.
(Dept. W.P.), ROTHERHITHE, S.E.16,

OME CHARGING!
Charge your own accumulators at home! This is
quite simple if you use a Heayberd Home Charger.
Just connect your accumulator to the Charger and
the Charger to the mains-in a short time your

accumulator will be fully charged again.
MODEL A0.2 Charges 2, 4 or 6v. accumulators

at t amp. PRICE 35/.
MODEL A0.3 Charges 2, 6 or 12v. accumulators

at 1 amp. PRICE 42/6
Kits of parts for building your own Charger can

also be supplied.
--POST .....

I enclose 3d. ill stamps for 36p. booklet giving full
details of these Home Battery Chargers.

MR.

ADDRESS

F.C.HEAYBERD
& co.,

10 FINSBURV ST.,
LONDON, E.C.2:

EASY TERMS
Everything radio supplied on convenient
terms. For really prompt delivery
entrust your order to us. Goods or at
cash, or C.O.D. despatched same day.
Strict privacy. Carriage paid. Price
List Free.

4

A
N
4

AVOMINOR
Universal testing meter (Delivery from
stock). Every fault in a receiver can be
quickly traced. A first-class instrument.
Cash or C.O.D. £2 . 0 . 0, or 5/- with
order and 7 monthly payments of 5j6.

III SET OF THREE VALVES-Cossor, Mulford o
Mazda. 1 Screen Grid, 1 Detector, 1 Power
Cash or C.O.D. II . 11 . 3, or 5/- with order

C and 6 monthly payments of 5/-.
1111. All types of A.C. valves also supplied.

New ATLAS MODEL CA25 H.T. ELIMI-
NATOR. Output 25 milliamps. 4 Tappings.
Cash price £2. 19 . 6, or 5/- with order and
11 monthly payments of 5/6.
r

-
BLUE SPOT PRODUCTS I

MOVING COIL CHASSIS
, 29PM5/- with order & 6 mthly payments of 5/2:
p 45PM 5/.. 9 5/1

MOVING eon. "CABINET SPEAKERS
22PM 5/ -with order & 9 mthly payments of 5/-i

162PM 6/3 -  11
PICK-UP MODEL 33 ''

6/31

I
5 I. with order and 6 monthly payments of 5/8:

1110 To avoid delay, uill customers kindly send first payment
with order?

Estd. 1925 THE 'AWL T. 1977 4

LONDON RADIO SUPPLY
COMPANY

II OAT LANENOBLE STREEFLONDON.E.0
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This nearly perfect
transformer is chosen

by engineers and music-

ians alike - specified
where high amplification

and high-grade repro-
duction are essential.

Made by Ferranti
Ltd., Transformer
builders since 1882.

Where else can such
experience be found?

Type: Ratio : Inductance : Price :

AF3 1/3.5 220/60 hys. 0.6 m/A 25/-
AF5 1/3.5 260/80 hys. 0.10 m/A 30/-
AF6 1/7 85/50 hys. 0.6 m/A 30/-
AF7 1/1.75 400/120 hys. 0.8 m/A 30/-
AF8 1/3.5 45/20 bys. 0.6 m/A 11/6
AF10 1/3 35/20 hys. 0.6 m/A 8/6

A FERRANTI TRANSFORMER

MAKES ANY SET A
BETTER SET

TRANSFORMERS

FERRANTI LTD., HOLLINWOOD, LANCS.
London : Bush House, AldwYek W.C.T.
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Fig. 2.-The gearing for the slow motion drive.

SHORT WAVE SECTION
(Continued from page 872)

variations. Variable condensers f4 this
work should have small linear dimen-
sions in order to keep down stray fields
which cause losses, and also to keep the
inductance of the plates themselves low.
The type selected has a capacity of
25 m.mfd. and the same design is available
in five other capacities, viz., 15, 35, 50,
75 and 100 m.mfds. Supporting brackets
and extension rods 3in. or 6in. long are
also available. In the receiver layout,
Fig. 1, the condensers are mounted on tin.
thick brass L-shaped pieces mounted on
the same type of stand-off insulators as
used for the coils. Other ways of sup-
porting will suggest themselves, the layout
being given more as a guide than a hard-
and-fast arrangement which must be fol-
lowed. Baseboard space to the front edge
has allowed for 6in. long extension rods
passing through a plywood panel on
which to fix the slow motion gearing. As
this 5- to 10 -metre band is not yet in exten-
sive use except for the B.B.C. 7 -metre
tests, and various amateur transmitting
stations on 5 metres, a slow motion dial
for tuning seems a needless and expensive
refinement at present.
H.V. Choke

For the high -frequency choke, one of the
commercial ultra -short wave type for 5- to
10 -metre work is suitable or one can be
made by winding twenty-four turns of
No. 20 s.w.g. insulated wire, in a single
layer with turns touching, on an ebonite
former lin. diameter.

The same type of choke is also suitable
for inserting in L.T. and 'phone leads if
found necessary. A standard short-wave type
valve -holder having the minimum of solid
material and bare sockets has been used as
there is no need to de -cap the valve, a job
often advised but not easily carried out
with modern valves.
Final Details

With regard to the inductance coils, it is
quite a practical idea to include the loops

LIST OF COMPONENTS USED IN THE
ULTRA -SHORT-WAVE RECEIVER

Tuning Condenser. 25 m.mfd..
Microdenser. (Eddystone.)

Reaction Condenser. 25 m.mfd.
Microdenser. (Eddystone.)

5-10 metre H.F. Choke. (Eddystone.)
4 - Pin Short - wave Valve  holder.

(Eddystone.)
Grid Condenser. .001 mfd. (or 1

.0001 mfd.). (Lissen.)
Grid Leak. 1 Meg. (or 3 to 5 meg.).

(Lissen.) ;

Stand-off Insulators. (Eddystone.)

as part of the connections so that only the
one length of unbroken wire is used from
one point to another, but unless the whole
piece is duplicated with one more or one
less turns, and the existing piece removed
each time, coil changing is not possible.
This method has been tried in the construc-
tion of an ultra -short-wave oscillator with
coupling coil and Lecher wires for cali-
brating wavemeters for 5- to 10 -metre work.
With the aid of this apparatus receivers can
be calibrated and wavelength range
checked. It is proposed to make it the
subject of a later article. The slow motion
gear consists of a fibre wheel having seventy
teeth cut with a standard 20 diametral
pitch cutter, and clamped on a central bush
or sleeve of brass, the whole being fixed by a
small grub screw to the metal end of the
condenser extension rod, where it passes
through the front panel. A thin pointer can
be fixed between the nut and fibre wheel.
For seventy teeth the overall diameter of
the wheel is 3.6in. and a 100 -tooth wheel
would be about 5in. in diameter. The
smaller piece has ten teeth cut on a piece of
brass, the central spindle being pressed
through and having both ends threaded, one
to secure the end behind the panel and the
other to take the moulded knob.

Fig. 2 shows the gear arrangement and
parts, which are enumerated as follows :-
(1) 70 -tooth fibre wheel, fin. thick, (2)
Brass sleeve or bush to fit end of extension
rod, (3) Brass nut for sleeve, (4) Small
grub screw fixing gear to spindle 5, (5) End
of extension rod, (6) Brass sleeve or bush
for small gear or pinion, (7) Brass nut for
sleeve, (8) End of gear spindle forced
through 10 -tooth pinion, (9) Nut for above
at back, (10) Moulded knob.

MAKES LIFE WORTH WHILE

/II

"And remember, young man, I turn the lights
out at 10.30 sharp."

"Oh. don't you bother, sir. We were think-
ing of turning them out almost immediately.The HUMORIST

EVERY FRIDAY. TWOPENCE
At all Newsagents and Bookstalls.
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(Continued from page 862)

Mains Transformers
A frequent cause of hum is an incorrect

electrical centre tap on the heater winding
of the mains transformer. The reason
for this occurrence is fairly easy to under-
stand, since the wire employed in this
section is of reasonably large diameter.
This tap is usually connected to earth or,
where automatic bias is applied to a directly
heated output valve, it is taken through
a suitable resistance and then to earth.
In order to ensure a correct electrical
centre, obtain a variable resistance of
approximately 100 ohms, connect the two
outer ends to either side of the heater-
winding, and the slider to the centre tap.
The slider should be varied until the right
position is found, and this will be indicated
when the hum is at its lowest value. A
simple, home-made resistance can be
fashioned by winding a length of " Eureka "
resistance wire on a small former. About
21ft. of .0076 in. or 36 -gauge silk -covered

Eureka " wire will give the required
resistance. This wire is obtainable from
most electrical stores. An easy method
of deciding the correct centre, and at the
same time ensuring a non -inductive resis-
tance winding is to " double " the wire.
Having fixed the " U " shaped end on
the middle of the former proceed to wind
the two halves outwards and in opposite
directions to each other (See Fig. 5).
For mains smoothing, it is usual to employ
an L.F. choke or the field winding of the
moving -coil speaker, with fairly large
capacity condensers on either side ; the
former is connected in series, and the latter
across the rectified output. A typical
circuit is shown in Fig. 2.

With mains energized speakers, it is
possible to switch on the speaker field
energy, and test the hum with the set
" dead." If the result of this test is
speaker hum, an electrolytic condenser of
2,000 or 3,000 mfd. is recommended for a
low voltage winding, and 4 mfd. for a high
voltage winding, and this should be con-
nected across the field winding. (See Fig. 6.)

While on the subject of speaker hum,
in the exceptional case mentioned
previously it was found that the front of
the very large cabinet had a resonance
in the neighbourhood of 50 cycles, and
this had to be damped by means of
asbestos packing.

Common Cause of Hum
Another common cause of hum is the

relationship between the mains and the L.F.
transformer. To cure this, first connect
the transformer to its respective neighbours
with reasonably long flexible leads, and
with the set switched on rotate the trans-
former, and move it about, carefully noting
the effect on the hum level ; in this way
the most effective position, or angle, will
be found.

Re -radiated Hum
" Re -radiated " hum is caused by a

badly humming local set feeding L.F. mains
hum into the aerial side of the set and to
pick this up the aerials have to be fairly
close to each other. The cure is in the
hands of your neighbour.

If hum occurs in a previously " hum -
free set " look to the earthing system ;
a good earth is essential to keep hum down,
and where separate mains units are used
the metal screening case is usually provided
with a special earthing terminal which
should either be separately earthed, or
connected to the earth terminal on the
receiver.

PRACTICAL WIRELESS

Mr. Camm's

FURY FOUR
W.B. Speaker solely
specified

Mr. Camm's

SUPERSONIC
SIX

W.B. Speaker solely
specified

Mr. Camm's

1933 BOOM SET
W.B. MICROLODE' Speaker
solely specified

AND NOW THE

C75

RY SUPER
W.B. 'MICROLODE' SOLELY SPECIFIED

Mr. F. J. Camm has specified a W.B. Microlode ' Speaker
SOLELY for EVERY important set since its introduction
first astonished the wireless trade and public.
There are vital reasons for this splendid tribute from a famous pioneer of
receiver design Perfect matching to the receiver, due to the unique
'Microlode' feature, gives better balance of tone.

The unique 'Mansfield' magnet, 30 per cent. stronger than a good cobalt
steel magnet of equal weight, gives better sensitivity and wonderfully
crisp attack.

You should hear the difference a 'Microlode' will make to your set: it

will amaze you !

`MICROLODC
Moving -coil Speakers
PM6 - - 3216 PM2A --7916
PM4A--421.. PM1A- - 120' -

Write now for the new folder.
Whiteley Electrical Radio Co., Ltd.,
Dept. ,0, Radio Works, Mansfield, Notts.
Sole Amt:cz.Scaoland: Radiovision Ltd., 233, St. Vincent

Sole Agents in I.F.S.: Kelly and Shiel. Ltd., 47, Fleet St..
Dublin.

111111011111sisinistsillili

11111111limmunwse,,,,,,,,
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BY THE PRACTICAL WIRELESS
T.C.C. ANTI -INTERFERENCE UNIT
FOR the Suppression of interference from electric

motors and similar apparatus, the method of
connecting two large -capacity condensers across the
brushes with the centre point earthed is well known.
This method of employing two condensers may also
usefully be turned to account for removing other forms
of interference which are received via the mains, and
the new T.C.C. unit incorporates two such condensers
in a single moulded case, with the addition of two
1 amp, fuses as a safety device. The case is provided
with a substantial earthing terminal, and the connec-
tions from the mains or the apparatus have to be
taken through two small holes in the end of the small
fuse -box, thus effectively enclosing all baret leads and
preventing the possibility of shocks. The bondensers
are each of 2 mfds. and are tested to 1,500 volts D.C.,
and are thus suitable for working up to 450 volts D.C.
or 250 volts A.C. Owing to the completely enclosed
method of assembly the device fully conforms to the

I. E. E. regula-
tions. It is in-
teresting to
point out, for
the benefit of
those readers
who may be
under the im-
pression that the
connection of a
device of this
nature across
the mains will
result in a higher
consumption of
current, that the
actual current
taken by the de-
vice is wattless
and is not, there-
fore, recorded on
the meter. On
D.C. mains, of
course, no cur-
rent is con-
s ume d . The
price of the unit

10s.The T.C.C. anti -interference unit, t
is
he makers

6d., and
sup -showing the two fuses which are in- ply an interest-corporated. ing instruction

sheet showing various methods of incorporating the
device. We tested the unit on a small electric motor
standing on the bench close to a fairly powerful
receiver, and operated from the same mains plug.
Without the unit the background from the brushes
was very heavy indeed, but reception was free from
interference when the unit was connected in circuit.
GAMBRELL NOVOTONE

ENTHUSIASTS who specialize in reproduction from
gramophone records will have found out that the

record as it stands leaves quite a lot to be desired. The
bass response has to be reduced in order to accommo-
date the sound vibrations in the standard groove

The new Model M Gambrel! Novotone for improving
gramophone -record reproduction.

PRACTICAL WIRELESS

TECHNICAL STAFF
width. Furthermore, the higher frequencies are also
cut to a certain extent. Consequently, if a really
straight-line amplifier plus a good pick-up and speaker
equipment are being employed the reproduction cannot
be called perfect. Messrs. Gambrell Bros. produced
some time ago a device known as the Novotone, the
invention of Dr. McLachlan, whose researches into
quality reproduction are very well known. This
Novotone is designed so that whilst the middle
frequencies are simply passed through the circuit
without amplification, the lower notes are given extra
amplification, the actual curve having a rising charac-
teristic towards the lower end. In addition, the upper
frequencies are similarly strengthened, and the device
works in a very efficient manner. The device has now
been produced in a much more compact form, known
as Type M. This measures only approximately three
inches long by two inches broad and high, and thus
is a much neater component than the original, which
was about six inches by four. Six terminals are
provided and it is recommended that a resistance be
used with the Novotone in order to reduce the am-
plification of the upper frequencies if scratch is
rendered too prominent. The new model was tested in
comparison with an ordinary Type J, and it certainly
was productive of wonderful results. The bass seemed
just as clear as on the original model, and naturally
was very much more prominent than without this
device. The scratch did not need so much curtailing
as on Type J, and the result is to give a really fine
richness to record reproduction, bringing it quite up
to the level of broadcast music. Certain special sounds
seemed to be immensely improved, and we may
particularly mention such items as gongs, cymbals, and
similar sounds which have a richness not before
experienced on a gramophone record played without the
aid of this device. The choice of a pick-up should be
carefully made, as certain pick-ups have a very
marked bass resonance and this will, of course, give
rise to over -emphasis. A resistance of .5 megohms
connected between two terminals on the Novotone
will enable this to be modified slightly, but the
maker's recommendations regarding
the choice of pick-up should be
followed. The price of this new
model Novotone is £1 7s. 6d.

SIEMENS FULL O'POWER BAT-
TERY REDUCTIONS

A VERY interesting announce-
ment is made by Messrs.

Siemens Electric Lamps, and
concerns their well-known Full
O'Power " Power " Type triple
capacity batteries. We have, of
course, repeatedly urged
listeners to use a large capacity
battery of this type owing to
the improved results which are
obtained, both from the output
point of view and also from the
point of view of cost. It must
be remembered that a cheap
battery will last only for a
short time, and one large -
capacity battery, although
coating perhaps twice as much
as a cheap battery, will last
three times as long, thus
effecting a considerable saving
over the total period. The new
prices of the batteries, compared
with the old ones, are given
below :-

Battery Old Price NewIPrice
V.4 60 volts 12/- .. 8/6
V.5 45 9/- .. 7/6
V.7 108 20/- 15/-
V.8 120 24/- .. 17/6

THE WIRELESS
CONSTRUCTOR'S
ENCYCLOPEDIA

By F. .1. CAMM.
5/., or 5/4 by post from Geo.
Newnes, Ltd., 8-11, Southamp-

ton Street, Strand, W.C.2.

January 20th, 1934

NEW WEARITE TUNING COIL
MESSRS. WRIGHT & WEAIRE have seriously
ITA considered the conditions which will arise when
the new wavelength scheme is adopted and have
decided that a new tuning range will prove of great
value when building a receiver for these new con-
ditions. They have accordingly designed an air -cored
coil which is of the completely screened type and is
designed to cover a slightly different range from that
previously employed. With a .0005 mid. tuning
condenser the two wave -bands covered are 150 to 660
metres and 750 to 1,950 metres, from which it will be
seen that the minimum on both ranges is slightly lower
than we have hitherto been accustomed to. The coil
itself is wound on a paxolin former and is of rather
unusual design. A portion of the long -wave winding
and also of the primary winding is of the " duo -
lateral" type, and is waxed into position at the lower
end of the former, whilst the medium -wave secondary
and the medium -wave portion of the primary are
carried at the other end of the former, the grid winding
being wound solenoid fashion, and the primary spaced
into bobbins of very low -loss material. This arrange-
ment enables the primary winding to be designed to
cover both wave -bands and also permits of the coil being
usedas a plain aerial coil or for H.F. purposes without
the necessity of introducing switching on the primary,

winding
practiceiingwhich

connected
l ttptintroducede trouble.aughed

of the
reactionsecond

ary. The coil was
tested in both a
simple detector
circuit and also as
an H.F. coupling
coil. In both po-
sitions the coil
gave very good re-
sults, and reaction
was found per-
fectly smooth
throughout t h e
range. An alter-
native tapping is
provided on the
secondary coil for
connection to the
grid condenser.
It is obvious
that the meth-
od of assem-
bling the coil,
and the values
of the separate
windings have
been very
carefully cho-
sen, and the
coil may be
thoroughly re-
commended. The price is 5s.

This illustration shows the new Wearite
" Universal" coil.

01 extremeig small dimensions, this receiver is intend d for operation in a car.
The inset shows the small control which is fitted to the steering column. Page

Car Radio are the makers of this item.
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SELECTIVITY SIMPLIFIED
,111.111111.

WREN-EASTON
MICRIONISED 'CLASS B'

RECEIVER CIRCUIT

For the First Time in Radio
A SINGLE TUNED SET

with the selectivity of a
Multi -tuned receiver

THE EASIEST SET IN THE WORLD
TO BUILD AND TO UNDERSTAND

The amazing selectivity of
the R.I. " Wren -Easton "
is due to the use of the
R.I. MICRION Adjustable
Inductance Iron Cored Coil
and other high-grade com-
ponents by the best British
Radio Manufacturers.

1:3,153E2.23906.1,

Issued and Recommended by

RADIO ENGINEERS

The Photoprint Instruction

LTD
CROYDON, SURREY

the components specified.

the R.I. Wren Easton
Receiver. To ensure

instructions for building

ut-
most efficiency you must
insist on having only

this issue of " Practical
Broadsheet given with

Wireless " contains full

Contractors to the Admiralty, War Office, Air Ministry, Post Office, Crown Agents, British Broadcasting
Corporation, L.C.C. and principal Colonial and Government Departments. Telephone : Thornton Heath 3211.
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THE R.I. WREN-EASTON
MICRIONISED "CLASS B" RECEIVER

Details of the Latest Kit Receiver Which Employs Some Novel Principles

THE name of Radio Instruments is
welliknown, and has been associated
with radio for many years. To their

extensive range of receivers and com-
ponents they have now added a receiver
of the kit type, designed to be constructed
at home with the minimum of trouble and
without the aid of any special tools, a
screwdriver and a pair of pliers being the
only necessities. The illustration Fig. 1
shows a front view of the complete receiver,
from which it will be
gathered that it is entirely
modern in aspect, the now -
popular long type of cabinet
being employed with a
speaker fret arranged at the
side of the control panel.
There are only four control
knobs on this, one for tun-
ing, one for reaction, one
for wave -changing, and an
on -off switch.

The Circuit
The circuit employed in

this interesting receiver will
at first sight appear to be
rather out of date, owing to
the fact that no high -
frequency amplification is
provided and a single -tuned
circuit affords the only tun-
ing facilities. When we come to examine
the individual components, however, we
find that this tuned circuit is provided by
means of the R.I. Micrion coil, one of the
new powdered -iron components which have
been introduced to the market during the
past year. This particular coil is of unusual
design, having adjustable permeability,
besides providing a winding which gives
the utmost selectivity combined with
signal strength. Thus it is now possible
to employ a single -tuned circuit, with
the addition of a reaction winding to
give adequate separation of stations, and
at the same time to provide an adequate
signal for subsequent amplification. This
is carried out by the popular Class B
method, giving a powerful output with a
minimum of expense in high-tension
current.

The Layout
The construction of the receiver, as

has already been mentioned, calls for no
skill, the flat baseboard arrangement
being employed, and the various com-
ponents being simply attached to this by
means of ordinary screws. There is no
sub -baseboard wiring, and thus there are
no holes to be drilled. As may be
seen from Fig. 3, the parts are well disposed
on the baseboard, and there should be no
difficulty in getting to any of the terminals
or connecting points. The aerial and earth
terminals are carried on a small bracket, and
to facilitate connection to these an extended
bracket arrangement is provided with an
ordinary screw connection, making the
attachment of the wires very simple
indeed. An extremely attractive walnut -
faced plywood panel carries the single
tuning condenser and the reaction con -

a

denser, together with the change -over
switches. To accommodate the receiver
one of the Peto-Scott cabinets has been
chosen, and this permits of the loud-
speaker (which is an Ormond product) being
fitted at the side of the receiver with
ample space for the batteries at the rear,
as may be seen from Fig. 2. The loud-
speaker is of the moving -coil type, fitted
with a Class B transformer to ensure
accurate matching.

Fig. 1.-A view of the com-
pleted receiver, showing the
neat panel lay -out and the loud -speaker fret arranged on the same

Our Test
The receiver was tested in our labora-

tories on the standard aerial, and certainly
justified all the claims which are made for
it. The selectivity was of a type not
previously experienced with a single circuit
tuner and no H.F. amplification. The local
station was confined to only just over
two degrees, and when the reaction control
was employed this was still further reduced,
thus permitting of the reception of stations
working close to the local without inter-
ference. The volume was ample, and with
our particular aerial did not permit of the
employment of reaction on any but the
weakest stations. The small variable
condenser in the aerial lead was therefore
adjusted to sharpen up the tuning to see
just what loss was caused thereby. The local
could be confined to one degree, with ample
signal strength for the room, and yet
many distant
stations were
received in
daylight.
With the
pre-set con-
denser in its
setting f o r
poorest selec-
tivity the
local occu-
pied a greater
space on the
dial, but it
still did not
result in the
loss of any
worth - while
stations. It
is certainly
a remarkably

selective set, and will be found to provide
adequate selectivity on practically any
aerial without the necessity for reducing
this to an inefficient length in order to
avoid swamping difficulties. Fecamp at
the lower end of the dial could be tuned in
without the necessity of setting the con-
denser dial to its minimum position, and
only the slightest trace of reaction was
needed in order to bring this station to
full room strength, a feat which is not

easy in this particular local-
ity on a simple detector
circuit. There was no back-
ground from London on this
particular station. A very
handy feature is the inclusion
of a dial calibrated in wave-
lengths arranged for the new
conditions, and marked off
down to 190 metres. No
matter wit h what aerial
the set is employed, the
small adjusting screw on the
Micrion coil may be rotated
to bring the tuning point
exactly on to the station and
thus provide a properly -cali-
brated receiver. This also
enables the apparatus to be
taken to a friend's house or

level. to some other listening
point, and for the coil to

be adjusted so that the dial readings will
hold good. This is a valuable feature.

Quality
The tone is very good and forward for

such a type of receiver, bass and treble
being well produced and speech having a
distinctness and brilliance which renders
it very pleasing. The Class B circuit is,
of course, already well known for its good
tone -producing properties, and in this
circuit the Class B driver transformer,
which is an R.I. product, combined with the
R.I. transformer coupling the detector
and first L.F. stage, goes a long way to the
production of this good quality output,
whilst the Ormond speaker completes the
chain in high -quality signals. There is
none of the " boxiness " or undue bass
resonance which might be expected from

(Continued on page 881)

Fig. 2.-This view of the interior of the new Rd. receiver shows how the
batteries are accommodated behind the loud -speaker.
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OF COURSE-R.I. CHOSE THE PILOT AUTHOR KIT !
When Radio Instruments, Ltd., decided to market the WREN-EASTON THREE as a Kit -set, it was natural they should choose the PILOT AUTHOR
KIT. PILOT AUTHOR KITS have given satisfaction for over 14 years without a break. Always exact to the Author's specification, they "Fit

the Author's Blueprint exactly and remove all doubt."

The Pilot Kit
SERVICE was
founded in 1919.

PILOT AUTHOR KIT
EXACT TO SPECIFICATION

EXCLUSIVE KIT "A"

FEATURES

 Contains parts only as chosen and first
specified by Messrs. Wren and Easton.

 Officially approved, therefore, by Autho-
rities you can trust implicitly.

 Complete down to the last screw and
piece of wire.

 The ONLY Kit , of Parts officially
approved by Messrs. R.I., and therefore
guarantees strict adherence to Messrs.
Wren and Easton's first specified
components and enables their published
set to be duplicated in every way.

 All panels and terminal strips accurately
drilled to specification.

WREN-EASTON THREE

STRUCTAKIT
Comprising PETO-
SCOTT Walnut -
faced Ply Panel
READY - DRILLED
and PETO-SCOTT
METAPLE X
baseboard 14in. x
10in. as specified by
the Designers.

-MR. DEALER -PLEASE NOTE.. ---
PILOT AUTHOR KITS for the WREN-
EASTON THREE are being supplied
to the trade solely through Messrs.
The British Radio Gramophone Co.
Ltd., Pilot House, Church Street,
Stoke Newington, London, N.16 (Tele-
phone Clissold 6287-6288), to whom
all TRADE ORDERS and communi-
cations should be addressed.

1. Pete -Scott Walnut 'aced Ply Panel READY DRILLED;
I. ,, Metaplex Baseboard 14 x 10 ..
1. R.I. Mierion Coil .. .. ... . .. ..
I. R.I. D.Y. 20 Hyperruite Transformer . .. ..
I. R. L D.Y.41 " Drivemsu " Class 1. Transformer

Including Royalties .. .. .. .. .. 12
1. R.I. P.V. 2 Quad Asiatic Choke .. .. .. 3
1. R.I..0003 Varicap .. .. .. .. ..
1. Ormond .0005 Var. Condenser No. 4, R.423 .. .. 4
1. Dial 8.365 .. . 2
1. .0003 DUI. Condenser R.190 . ..
1. British Radiogram Push Pall S.P. Switch No.ji .. 5
1. D.P. No.10/11 .. 1
1. Dubilier .0001 toldCondenser & Clips type 620 .. 1
2. .01 Mkt. Condenser type 620 .. e
2. ,, 2 MM. Type B.B. . .. 7
2. ,, 2 Meg. 1 Watt Resistances .. 2
1. 100,000 Ohms 1 Watt Resistance : : 1
1. 30,000 1 1

1. 10,000 1 ,.1
1. 3,000 ,. 1 .. 1
1. W.B. 7 -pin Valve Holder 1

. ,. pus .. .. 11
2. BiLee Terminal Blocks . . .. - 1
4.  Terminals, A.R. P.U. and P.U. Type RI 1

t. British Radiogram Fuse Lamp & Holder .. -
2. L.T. Spade Terminals .. .. .. ..
P. Wander Plugs .. .. .. . -

Pete -Scott Connecting Wire, 12 yards, Rubber covered
Flex Screws & 5 Cable Clips - .. .. .. 4

CASH C. O. D.

See the PILOT
on the carton. It's
a real guarantee,

£4-10-0
Or 12 Monthly Payments of 8/3.

These are Parts used by Messrs. Wren & Easton COMPLETE KIT PRICES
2 s

2
1

12
12

1

KIT " A " Cash or C.O.D. 24 10

Specified Valves 1. Nada L.2. -. .. 7

1. P.D.220 .. 14

11 8

Peto-Scott Walnut Cabinet, Special Wren -Easton Con.
solette Model .. .. 19

Ormond Specified Speaker MX type £1 5

KIT " A " For the WREN-EASTON3 -Valve Set including all
components with Ready Drilled Panel,
METAPLEX Baseboard - Less Valves and
Cabinet Cash or C.O.D. Carriage Paid gA in n
or 12 monthly payments of 8s. 3d.twr.iv.0

I B KIT "C"
1 4:elgte;,ital:',e's'Ind-M.3-I As Kit " A " but with 3 I

rpreleitied £6 18 0 Scott Walnut £6.17.6
P 12/8

r g ems
If Specified Speaker required add 25j- to Cash price or 2/3 to deposit
and each monthly payment.

IMPORTANT Miscellaneous Components.
Parte, Kits, Finished Receivers or

Accessories for Cash, C.O.D. or A.P. ors our own system of Easy
Payments on orders over £2. Send us a list of your wants. We
will quote you by return. C.O.D. orders value over RV- sent carriage
and post charges paid Great Britain only. OVERSEAS CUS-
TOMERS CAN SEND TO US WITH CONPIDENC.E. We
tarty a special export staff and save all delay. We pay half carriage
-packed free. Send fat value plus sufficient for half carriage.

ny surplus refunded immediately. Hire Purchase Terms are
NOT available to Irish or Overseas customers.

o: 1; moonitilloym Paytt.8.I. b 1.2m 't monthly payments

See our Announcement
on page 867.

PETO-SCOTT CO. LTD., 77, CITY ROAD,
West End Showrooms : 62, High Holborn.

Dear Sirs, -Please send me, CASH/C.O.D./11.P......
for which I enclose £.- s d Cash/ R.P. Deposit.
NAME ...-
ADDRESS

LONDON, E.C.I.
W.C.1. Tel.: Holborn 3248.

...  ^  ^    ^   
Pr. W., 2,11/34.

ANY ITEM SUPPLIED SEPARATELY -ORDERS OVER 10/- SENT C.0.0. CARRIAGE AND POST CHARGES PAID
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ExioSe oDitOcx
BATTERIES

exclusively specified
for the

WREN-EASTON
CLASS "B"
RECEIVER

DESIGNED BY R.I. LTD.

Exide and Drydex Batteries are specified in 9 out of ro of the best
constructors' sets. This means that 9 out of to of the best designers
will not be let down by the batteries they have specified. Use Exide

for L.T. and Drydex for H.T. and G.B. with the Wren -Easton Class
"B " Receiver.

For L.T. Exide Type DFG, 2 volts, 45 amp. hrs., 8/6.
For H.T. Drydex Type Hroo6, Red Triangle, 120 volts, II/-.
For G.B. Drydex Type HI o4t, Yellow Triangle, 41 volts, 7d.

Obtainable in sizes to suit every set from Exide Service Stations and all reputable dealers. Exide Service Stations give service on
every make of battery.

Exide Batteries, Exide Works, Clifton Junction, near Manchester. Branches: London, Manchester, Birmingham, Bristol, Glasgow,
Dublin, Belfast.
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THE R.I. WREN-EASTON
RECEIVER

(Continued from page 878)

a reasonably -priced receiver employ-
ing a moving -coil loud -speaker. The
piano was very noticeable for its
realistic tone-not tinny or muffled,
but clean-cut and having the character

string " tone which is usually so
difficult to obtain in its correct balance.

The current consumption was
measured, and the average current
over one hour's use was only 4
milliamps., thus providing very
economical Pinning.

The price of the complete kit,
exclusive of valves and cabinet, is
£4 7s. 6d., and complete with valves,
cabinet and loud -speaker, £8. We
have, of course; had a number of kit
receivers and completely -built re-
ceivers pass through our hands,*
but we think that we can justly state Figthat this latest kit will mark a new g'the sera in home -assembled commercial
receivers, not only on account of its
price, but because of the efficiency which
has been incorporated in such a modest
circuit arrangement. We were, in fact, so
-impressed by its performance that we
arranged for an independent listener to
take the set for test to his own locality,
one which was known to be only of
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test in my house, which, whilst not
being particularly good for reception, is
nevertheless productive at times of very,
good results. This new R.I. receiver
certainly surprised me. It was not only
possible to separate the London
stations, but I was successful in re-
ceiving three intermediate stations,
Poste-Parisien being heard quite free
from interference for the first time
in my house on a detector circuit
alone. Above the London Regional,
the Midland provided the next com-
fortable signal, and Athlone was
easily separated from this station.'
Rome was quite a good signal, and
the North Regional was received at
about the same strength as the Mid-
land, the reaction control being found
ideal to handle owing to the ingenious
slow-motion knob which is fitted to
this condenser.. I had experienced the
advantages of this particular Ormond

3.-The receiver portion of the R.I. receiver, showing condenser on a previous occasion,'
On the long waves there was no diffi-ingle Micrion coil on the right. The simple wiring culty whatsoever in receiving fivemay be appreciated from this illustration. stations at good strength, Hilversum,

Radio -Paris, Daventry, Eiffel Tower, and
KOnigs Wusterhausen all providing com-
fortable signals during the evening of the
test. I was particularly impressed by the
quality and purity of reproduction,
which, on the two locals, was almost too
loud for the room.

average efficiency, and which was situated
ten miles from the London station. His
test report is given below :-

Test of R.I. Receiver
" I took away the assembled R.I.

receiver and subjected it to a thorough

A STATION LOG FOR THE
NEW WAVELENGTHS

By W. MUIRHEAD

THE station log herein described has
been designed to give the minimum
of trouble in locating the new stations,

on a set having two tuning dials.
The construction is a fairly simple

matter. On a piece of squared paper
6in. by 'Uhl. draw vertical lines parallel to
the left hand side and fin., 2fin., 3fin. and
Qin. from it, as shown in Fig. 1. Before
the change over, graphs showing dial
readings against wavelengths of present
stations should be drawn, as previously
described in PRACTICAL WIRELESS, using a
2in. strip for each dial, and drawing the
medium wave curves in black ink, and the
long wave curves in red ink. On each side
of the paper mark the wavelength scales
used.

After the new wavelengths are definitely
known, print in the centre, and opposite
their correct, wavelengths, the names of the
principal medium -wave stations in black
ink, and the long -wave stations in red ink.

The construction of the case, which is
made of 3-16in. wood, should present no
difficulty if the illustrations, Fig. 2, are
followed.

Cut a paxolin or cardboard tube 2?;in.
diameter and 6fin. long and paste the
squared paper round this. Mount this
drum, as shown, on a fin. dowel rod with
an tin. by 3fin. diameter thumb drive
glued at the side, and make sure that when
assembled it can revolve freely. The

Plan Of Windom. Nab Zerti,

The chart seen through the aperture.

" window " is a piece
of glass, or mica, with
a hair line consisting
of a piece of thin black
thread, or a thin Indian -
ink line on the underside.
An important point to
watch is that this line is
exactly parallel with the
horizontal lines of the
squared paper. At the
bottom of the window the
base scales of the graphs
(dial readings) are marked

(Below) F'g 1.-How the chart is Prepared.
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tails of the

case.
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in their correct positions.
To find the name or wave-

length of a station turn the
drum by means of the thumb
dfive till the hair line cuts

the curves at
the dial read.
ings, or vier
versa.

Additional de-
tails of the
drum and con-

Artthn 71veu54 taining case.Drum.

Ch2.0-5* .ferittut7hroagh Case
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The followingDubilier
Condensers and Re-
sistances are chosen
for the "Wren -Easton"
Class B Receiver.

One Type 620 with
clips .0001 mfd. 1/3.

Two Type 620 .01 mfd.
3/- each.

Two Type 9200 2 mfd.
3/6 each.

Two Dubilier Metallized
Resistances, 1 watt 2
meg, 1/. each.

One Dubilier Metallized
Resistance, 1 watt
30,000 ohms,1/- each

One Dubilier Metallized
Resistance, 1 watt
10,000 ohms,11- each

One Dubilier Metallized
Resistance, 1 watt
1,000 ohms, 1:- each

I DIMMER
CONDENSERS &
RESISTANCES
chosen for the

"Wren -Easton
Class B Receiver

for dependability

Dubilier Condensers and Resistances

and R.I. Coils are the foundation
upon which the circuit of the
"Wren -Easton" is constructed. The

inevitable result is a

receiver outstanding in
every particular. Exten-
sive tests prove its per-
formance and reliability.

UBILIE1) CONDENSERS sit 1.9Z
RESISTANCES

If

DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA RD., N. ACTON, LONDON, W.3
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NONE BUT

She
ORMOND NewDisc
DRIVE for the first time in Wren -

This new dial is being used

Es stop Receiver. It is fitted with a moulded es-
cutcheon plate which covers the surface of the
panel to the driving knob and includes the
usual window. Slow-motion movement ratio
approx. 9 to 1 is incorporated. The new wave-
length scale ensures the
greatest of ease in tuning.
Cat. No. R/365 W.E. Price

c7ite

'6

ORMOND Permanent Magnet
MOVING COIL CHASSIS

A perfectly -balanced frequency response
ensures sustained brilliance of tone. Fitted

, with a pressed -steel chassis and large
permanent magnet to give
reliability with long life.
Supplied with specially -
designed output transformer
for Class B.
Cat. No. R/494 C.T. Price 26:
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The wonderful

UFA-EAST

incorporates these unrivalled

(Brit. Regd. Trade Mark)

PRODUCTS

"

Was ever a more striking tribute paid to any radio components ? With
an incomparable reputation to maintain, the R.I. designers considered
Ormond Products to be the ones worthy of a place in their new wonder
instrument. Their specification is gratifying to us. It will be even more
gratifying to you, for not only will you obtain, in Ormond Products, the
performance commended by R.I., you will also obtain that unsurpassed
Value for which Ormond components were ever notable.

Tie

ttk PPR Pi t "Priolii,

Itill!ji.k1,11 1st,

ORMOND N°6 CONDENSER
This condenser is constructed of aluminium and is very robust,

the whole being a precision instrument designed to follow the
logarithmic law.

The vanes are perfectly rigid, and firmly secured to slotted
spindles. The special mounting of the fixed vane 
support reduces dielectric losses to a minimum.
The moving vanes are connected to the frame,
thus eliminating stray capacity effects.
Cat. No. R/483. Capacity .0005. Price

qhe
ORMOND Stow/Not/Oki
DIFFERENTIAL
CONDENSER

Insulation is provided between
fixed and moving vanes, obviating
all danger of short circuiting.

Slow-motion movement ratio
approx. 9 to 1 is incorporated in
the condenser, and controlled -'by
the tipper knob, direct drive being
obtained on the
lower knob.
Cat. No. R!190.
Capacity .0003.

Price

THE ORMOND ENGINEERING CO., LTD.,
ORMOND HOUSE, ROSEBERY AVENUE, LONDON, E.C.I.
Telephone: CLERKENWELL 5334-5-6 ct 9344-5-6. Telegrams: ORMONDENGI, ISLING.

IN PRICE &EFFICIENCY!

V
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PROFESS -**A.Low
We have pleasure in announcing that Prof. A. M.
Low, the eminent Engineering Scientist, has
accepted the post of Principal to the B.I.E.T.
It is impossible to overemphasise the importance
of this event and the tremendous advantages all
connected with the Institute will enjoy as a result
of the Professor's appointment. We urge you,
this New Year, to let us show you how we can
help you, how we can alter your entire outlook and
earning power, whatever your age or experience.
Send to -day for
"ENGINEERING OPPORTUNITIES."
This 256 page Handbook is full of unusual infor-
mation. Among other things, it gives details of the
B.Sc., A.M.I.C.E., A.M.I.Mech.E., A.M.I.E.E.,
L.I.O.B., G.P.O., Matric., etc., Exams., outlines
modern Home -Study Courses in all branches
of Civil, Mech., Elec., Motor, Aero, Radio
Engineering, Building, Neon Lighting, etc., and
explains the activities of our Employment Dept.
No engineer can afford to be without the
information contained in this unique Handbook.
Send for your copy now-FREE and post free.

BRITISH INSTITUTE
OF ENGINEERING TECHNOLOGY,
390, SHAKESPEARE HOUSE,

29, Oxford St., W.1.

SOLVES THE  UESTION
Of giving to your set just that added selectivity which
Makes such a wonderful difference in the clarity of
reproduction. Minimises overlap of nearby stations,
cuts down whistle interference. Suits from a single
valver to a super set.

Simple to use. Easy to connect.
A circuit to suit your set is shown
on instruction leaflet "IV,"
supplied with every
"Tonostat."

'Phone:
Enfield 2823.

32, QUEENSWAY, PONDERS END, MDDLX.

*80v. AFTER 14
MONTHS' USE. Amazing tribute to

STANDARD LECLANCHE
BATTERY

E. K., Reading, writes:-" My present Battery Iput up in Sept., 1932,
fourteen months' going

Any voltage every day on a 3v. set,
supplied and still kicks up SOv.

Hundreds of similar letters show how Standard Wet
H.T. solves problem for good. Improves tone, annual
replenishment at small coat gives you pure, constant
H.T. year in, year out. 120v. 12,500 MA. a2
complete, carriage paid. Write now.
ALL STANDARD BATTERY SPARES SUPPLIED.

THE WET H.T. BATTERY CO. (Pr.),
26. LISLE STREET, LONDON, W.C.2.

REVIEWS OF THE
=LATEST RECORDS=

ON TH
OLD time waltzes are always appreciated

by a large number of music lovers,
and Waltz Memories, Sterno 1322,

will have a strong appeal. This record
introduces a number of well -remembered
tunes in " Till we meet again-There's a
long, long trail-When I lost you-If
you were the only girl in the world-I'm
for ever blowing bubbles-Someday I'll
make you love me-and Three o'clock in
the morning," all of which are played by
the Casani Club Band, directed by Charlie
Kunz, the vocal refrains being sung by Eve
Beck and Harry Bently. Charlie Kunz
makes another fascinating record in Come
up and see me sometime and Edie was a
Lady, Sterno 1323, both tunes being from
the new film, " Take a Chance." A very
bright and cheery selection of dance tunes
is given by Sydney Lipton and his Band,
all of them up-to-the-minute favourites.
They are This is Romance and I've got you
on my Mind (this being from the musical
comedy " Gay Divorce," which is now
running in London), Sterno. 1234 ; You'll
Never Understand and Sweet Georgia, Sterno
1325 ; and The Aunt Sally Selection-
Parts 1 and 2 on Verne. 1326.

The Romany Band has a way with melo-
dies that is unique, and in their latest
double -sided record, Lou'siana Lullaby and
My Song Goes Round the World, Sterno 1237,
they show their artistry in a very marked
degree. This is a really fine record.

Light Music
Emperor Waltz and Der Fledermaus Waltz,

Sterno 1238, are two Strauss waltzes that
are sure to be favourites, both having the
old world lilt about them that has made
this composer's dances world famous.

Minuet in B Flat and Die Werber, played
by Mantovani and his Tipica Orchestra,
Sterno 1239 is a fine piece of recording.
In this record Mantovani makes a delightful
rendering of the exquisite minuet from the
B Flat Symphony which is one of Haydn's
most alluring compositions. The waltz on
the reverse side is a real gem, all too seldom
heard.

Serenade and Souvenir, Sterno 1330,
played by Pierre Fol and his Quintette of
Strings, is a fine record that will appeal to
many. For real melody could any record
contain more than this, two of the ever
famous excerpts of Drdla ? We all know
these tunes, arid still have a real regard
for their beauty ; Pierre Fol gives a rendi-
tion of each.

Accordion Bands have a way of attracting
even the most modern of highbrows, and
There's a Home in Wyomin' and Sunny,
Sterno 1331, are a couple of fox-trots
which should be in every collection.

Vocal Records
George Hocking, who has made a number

of fine records for the British Homophone
Company, gives us yet again two fine

I By
T. Onearm

ballads in A Father's Early Love and Love
Thee Dearest, Sterno 1332. Although they
were composed very many years ago these
two beautiful melodies have very few
rivals to -day.

The " Hill -billy " song is something new
in the world of music. Tex Richardson
gives us four Hill -billy songs in Home on
the Range and Prairie Lullaby, Sterno 1333,
and The Prisoner's Song and Lullaby Lady,
Sterno 1334. All the songs have a tale to tell
replete with a catchy rhyme and melody.
The songs mentioned above are very good
examples of this kind of artistry.
Long-playing Records

The concert arrangement of the dance
numbers recorded by Mantovani will have
an appeal for all who Iike real music, and
the Military Band selections will need to
have no introductions except that they in-
troduce the principal tunes of the operas.
Gipsy Fiddles and Heartless, Sterno 5012,
played by Mantovani and his Tipica
Orchestra, and Maritana and Martha, Sterno
1503, played by the Sterno Military Band,
are two special long-playing records (play-
ing time equals two ten -inch records) which
will be appreciated by many.

More Up -to -the -Minute Dance Tunes
All the latest dance tunes are obtainable

on the new Homochord releases for this
month. Archie Merser's Band introduce
four popular tunes in When He Tries to Kiss
Her by the Duck Pond and Sweet Georgia,
Homochord HR48, and An Old Old Man
with an Old Old Pipe and Just Making
Conversation, Homochord HR49. You Ought
to See Sally on Sunday and Everybody Loves
my Marguerite, Homochord RH50, played by
Dick Rose and his Band ; The Winds in
the West and We'll all go Riding on a Rain-
bow, Homochord HR51, played by Alec
Newman's Band ; No Funny Business and
Symphony of the Breeze, Homochord HR52,
played by Al Gold and his Band, are a
few of the latest popular numbers.
Et cetera

I always thought the Americans doffed
their hats when sponsored radio pro-
grammes were mentioned. Not so Eddie
Pola. He guys mercilessly the " adver-
tisers " who have hired stars of the first
magnitude to put across a great concert.
The company with Mr. Pola imitate with
excellent effect such artists as-perhaps
it's better to leave you to find out ! A
very funny and clever record-Columbia
DX499 and the title, America Calling.

Paris sends us a good one in Josephine
Baker's Si J'Etais Blanche and Madiana
(Columbia DB1175). They are sung in
French, and both have good tunes-
French and Spanish.

Read about the 1934 Fury Four Super
On page 850
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Excellent Value
duly received my pocket tool

kit and must say I am agreeably sur-
prised at the excellent value of the gift.
It is fully in keeping with the high standard
of your paper. My only regret is that I
did not commence reading this journal
when it was first published, as I seem to
have missed some of the " good things "
you have offered to your readers.-ALEX
GILES (Glasgow).

A Liverpool Reader's Appreciation
SIR,-I have just received my copy of

the " Encyclopaedia of Popular Mechanics,"
for which I thank you. After looking
through it I think it is just the sort of book
which any handy man wants. It is the
companion volume to the " Encyclopaedia
for Wireless Constructors " which I am
also pleased to possess. I would like to
express my appreciation of PRACTICAL
WIRELESS. I have found it of great help.
-ALBEIT W. LOONEY (Liverpool).

S.W. Superhet Wanted
SIR,-I have been a reader of your paper

since its birth in 1932. Being in the
Service I am keenly interested in S.W.
reception and desire to take abroad a really
good S.W. superhet to get the Empire
station. A letter from Gordon Harrower,
F.R.C.S., of Singapore, in the December
30th issue, prompted me to write to you.
Your short-wave section, in fact that of all
the wireless journals in England, deals
with the obsolete and inefficient type of
circuit, viz., Det. and 2 L.F. We passed
this nearly ten years ago, and why it is still
retained for S.W. work is a problem. Please
let us have a good battery (2 volts) super -
het. It is more universal to conditions
abroad. I suggest a 6 -valve 2 volt superhet,
range 12-50 metres solely.

Valves : 1 H.F. pentode signal fre-
quency ; 1 Heptode or triode det.
oscillator. 2 S.G. or H.F. pentode, int.
frequency ; 1 2nd det. double diode triode
and A.V.C. ; 1 output, 1 watt pentode or
driver and Class B.

Coils : Iron coil S.W. and I.F. coils.
Chassis : Celluloid, aluminium, sealed

box type.
Expensive ? Yes, but it's quite impossible

to get any results at less costs. I might
mention that it is impossible to buy or hear
demonstrated in England a good S.W. set,
and I am seriously thinking of ordering
one made by Americans, who seem to be the
only people abreast of the times in S.W.
work.-" LEON " (Meopham).

A Shrewsbury Reader's Thanks
SIR,-Many thanks for the Pocket Tool

Kit which I have received safely. It is a
splendid gift, and will be very useful to me.
Also I must thank you for the " Ency-
clopaedia of Popular Mechanics " ; it is a
splendid volume, and a good companion
to the " Wireless Constructors' Ency-
clopwclia." I also look forward every week
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PRACTICAL LETTERS' fROM
44EADEP S

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

for publication).

to PRACTICAL WIRELESS and have had
every copy for the last twelve months.-
F. C. SMITH (Shrewsbury).

From a Reader in Ceylon
SIR,-May I suggest that details of a

really efficient long range short-wave
receiver would interest readers living in the
Colonies, for we, in the East at least, have
to rely on the band up to 600 metres for
most satisfactory programmes and, of
course, nearly all use batteries. I think a
set using S.G. Det. and two other stages
would be popular, as the three valve sets
do not seem to have enough punch for
the loud -speaker. I have not come across
the Class B out here yet. Components
should be capable of withstanding damp,
as our rainfall is mostly between 120 to
250 inches annually, and you can imagine
the difficulty in keeping " oneself " and
furniture, etc., reasonably dry and in good
condition.-J. STANHOPE LOVELL (Nor.
wood, Ceylon).

CUT THIS OUT EACH WEEK.

`-Q

-THAT the self -capacity of the wiring of a
short-wave receiver is of much more importance
than on a normal broadcast receiver.
-THAT resistance -capacity H.F. amplifiers
are very efficient on the higher wave -lengths.
-THAT for short-wave receivers operated
from mains the removal of hum becomes a
very important matter.
-THAT for all volume control purposes the
use of a tapered, or graduated, control is
recommended.
-THAT the same frequency range is not
required in an amplifier designed for gramo-
phone record reproduction as is required in a
broadcast amplifier.
-THAT the fitting of bunches of radial wires
to an aerial does not necessarily improve its
efficiency.
-THAT very compact tone compensators
are now obtainable for use with gramophone
pick-ups.
-THAT the maximum output of a receiver
is required only for the loudest item and the
general response level must therefore be kept
down to permit of this.

NOTICE.
The Editor will be pleased to consider articles of a

practical nature suitable for publication its 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 and 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,
IV.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.

Mains -

power
volume
from
your
H.T.
BATTERY !

---

------ ,/ '7/1\111111.. '11111111'

The Booster Unit enables super -power valves
to be employed with an actual saving of H.T.
current.
If your Receiver is extravagant of H.T. current
follow the lead of eminent designers, fit a
Booster-and get mains -power volume from
your normal H.T. Battery.

A type for all Receivers, 7/6.
Write for leaflet B.P.x to

Sole Manufacturers.

GRAHAM FARISH, LTD.,
MASONS HILL,

BROMLEY, KENT.

A GRAHAM
MUSH PRODUCT

ELECTRADIX
Wonderful Bargain

THE
DIX-ONEMETER

FOR ALL TESTING
PURPOSES

The Dix.onemeter with only
6 Terminals, but 50 Ranges,
is of portable size to go in the
pocket, but big enough to cover
the whole range of D.C. electrical
measurements. 50 microamps.
to 150 amps. and 20 millivolts
to 2,000 volts. What other
instrument to Brit. Elec.
Standard Assocn. Standard of
Accuracy for First Grade meters
is available at the price
None ! Each range has its
independent multiplier, and a
safety button controls the
moving coil.
DIX-ONEMETERS are now
601. only, a remarkably small
price for a meter worth £10
in comparison with others.

Latest Model. Mirror Double Scale, Moulded Base. The
finest Precision Multi -Measuring Instru- Rot_
ment is the DI X-ONEMETER. A.C.
models are 3 -range. Multipliers extra. ?4, 0.1,;:ca

SELENIUM CELLS. Light sensitive resistance, gold
grids, moisture -proof. L to D ratio 5 to 1, 5/- each
Mounted in Bakelite, 7/6. Super Model
in Oxy-brass body with window, 10/..
Relays, 7/6.
PHOTO CELLS. £5 Photo Cells for
Talkies, Light Tests, Timing Controls, etc., at
bargain prices. Response to light 50 micro -
amps. per lumen, 40 watt lamp, 75 c.m. King
B.T.P. 15/.; R.C.A., 25/. ; Holders, 1/-;
Beck Prisms, 5/6 ; Focus Lens, 3/6.

1,000 other Bargains
January Sale List re

in our
N If

ELECTRADIX RADIOS,
218, UPPER THAMES STREET, E.C.4

Telephone Central 4611.
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at very low
use of H.T.

current.

SEND ONLY2,6
BALANCE
MONTHLY

The New ROLA CLASS B "
SPEAKER -UNIT combines the

latest type Rola P.M. Moving -Coil Speaker and a
complete, properly matched Class "B" Unit.
Simply connect to your battery set and you obtain
mains volume equal to an expensive all -electric set.
SEND ONLY 2/6 for 7 days' trial ; if satisfied, pay
further 2/6 at once, then 10 monthly payments of
7/6. (Cash, in 7 days, £3 11.). Complete with
Class " B " Valve.
British Made WATES UNIVERSAL
METER. The only popular -
priced instrument for testing
resistances as well as batteries,
valves, circuit and all com-
ponents. SEND ONLY 1/6 for
7 days' trial, it satisfied, bal-
ance by five monthly payments
of 2/6. (Cash, in 7 days, 12;6.)

oNLI.

1'6
4,0,

E. J. HERAUD, Ltd. (Dept. P.42,)
NUMBER ONE. EDMONTON. LONDON, N.18

'Phone : Tottenham 2256. Estab'd 34 years.
Branches: 78/82, Fore St., Edmonton; 77, West
Green lid., Tottenham; 34, St, James St., Wal-
thamstow; and 139, Hertford Rd., Enfield Wash.

-EASY PAYMENTS-
" There's no place like HOLMES."
The first firm to supply Wireless parts on easy
payments. Nine years advertiser in Wireless

' Press. Thousands of satisfied customers.

EPOCH SPEAKERS
Monthly Pay -

Deposit. meuts.
SUPER DWARF ... 23/6 4/4 5 of 4/4
20th Century 35/- 4/10 7 of 4/10
llin. SUPER 45/- 4/11 -9 of 4/11

7/8 11 of 718

Limes Skyscraper 4 112/8 10/-
TELSEN 325 Star Kit 39/6 5/5 7 of 5/5
EXIDE R.T. Accum.,

11 of 10/3

9 of 6/
BLUE SPOT. 29Pli.... 32/6 4/5 7 of 415
ATLAS ELIMINATOR,

No. CA25 59/6 5/- 11 of 5'S
B.T.II. Pick-up ... 21/- 3/10 5 of 3/10

Parts for any Kit Set. Any make of Speaker.
New Goods Obtained for Every Order.
Send us a list of the parts you require and the pay-
ments that will suit your convenience, and we will
send you a definite quotation. Anything Wireless.

H. W. HOLMES, 29, FOLEY STREET,
Great Portland Street, London, W.1.

'Phone: Museum 1414.

YOU MUST GET OUR FREE NEW 1934
HANDBOOK.

Full particulars of long and short Radio courses from
C2. Unique home -study methods and recommendations.

Terms arranged.Radio Training Institute of Gr. Brit.,
85, New Oxford Street, London.

BEST ALLOWANCE MADE ON YOUR
OLD WIRELESS SET OR PARTS

in exchange for any new radio goods.
Sets and parts bought for cash.

R. WIGFIELD,
FURLONG ROAD, GOLDTHORPE, YORKS:

a

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. Netenes, 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.

THE COSSOR WIRELESS BOOK
AN entirely new edition of this handy little book

has just been issued by A. C. Cossor, Ltd. Its
pages are packed with useful information concerning
many new types of Cossor valves, and various phases
of the latest radio technique. The book, besides
assisting in the selection of the correct types of Cossor
valfes forra particular receiver, also helps to solve many
little radio problems that frequently arise in radio
reception.

Among the subjects dealt with are Resistances,
Chokes and Condensers; Inter -Valve Coupling;
Method of H.F. Coupling: Class B Amplification;
and the Super -het --and How it Works. A useful
table of Resistance Values for Decoupling and Voltage
Dropping, and lists of European Broadcasting Stations
and the Chief S.W. Stations of the World are also
included. together with a miniature Broadcasting
Map of Europe. At the end of the book seven pages
are devoted to definitions of various radio, terms.
Readers are advised to write for a copy of this in-
valuable little book to A. C. Cossor, Ltd., Publicity
Dept., Highbury Grove, London, N.5.

"LESDIX " VIBRANT MICROPHONES
AVARIED range of microphones for home recording,

band repeating, and public address work is given
in a folder issued by Electradix Radios. Every
type of "mike," from pocket voice amplifiers to
stand instruments, is listed. Also included in the
folder is a range of microphone transformers. tEe-
phones, and microphone parts. Copies of the folder
can be obtained from 218, Upper Thames Street,
London, E.C.4, by enclosing a stamp for postage.

COLVERN FERROCART COMPONENTS
USERS of Colvern Ferrocart coils will find much

useful information concerning the terminal
connections of these coils in a booklet published by
Colvern, Ltd., Mawneys Road, Romford, Essex.
Coils for aerial coupling, intervalve coupling,itacillator
coils, and Ferrocart intermediate frequenci' trans-
formers are dealt with, and a number of circuit
diagrams are included. The coils described include
the self-contained type with terminals and switch,
and the new type of ganged coil assemblies. Any
reader interested can obtain a copy of the booklet from
the address given above.

RADIO CLUBS
AND SOCIETIES

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

GOLDERS GREEN AND HENDON RADIO
SCIENTIFIC SOCIETY

Recently a most absorbing lecture was given
entitled " The Truth about Wireless," by Mr. D. N.
Corfield. Each part of a wireless receiving circuit and
its components was dealt with in turn, starting from
the aerial and ending with the loud -speaker.

The following interesting and most useful points
were made. The lecturer deplored the fact that
whereas the B.B.C. take the greatest care to transmit
frequencies up to 10,000 cycles, some commercial
receivers are designed to cut off all of the frequencies
above about 3,000 cycles, irrespective of the desires of
its owner. Characteristic curves of various receivers
were shown which were most illuminating. A demon-
stration of music followed, with and without the above
mentioned cut off. Where space was immaterial the
best tuning coil was an air -cored coil. The various
forms of detection were then dealt with, and afterwards
demonstrations of each were given under suitable con-
ditions.-H.Ashley Scarlett, 60, Pattison Road, N.W.2.

SLADE RADIO (Affiliated to the R.S.Q.B.)
Readers are cordially invited to attend a meeting of

this society on any Thursday at 8.15 p.m., prompt.
Head -quarters: Parochial Hall, Broomfield Road,
Slade Road, Erdington. The programme for the
current quarter is as follows :-
Jan. 18th -The technical aspect of ultra violet rays.

Special demonstration by Mr. L. G. Coade.
Jan. 25th-" Junk Sale."
Feb. 1st -Lecture, Radio Gramophone Development

Co. Ltd.
Feb. 8th -Lecture. Marconiphone Co. Ltd.
Feb. 15th-" Short Wave Gear." Eddystone.
At a meeting of this Society held recently a lecture on
" A.V.C." was given by Mr. G. F. Clarke. After
stating that it was a question of control of amplification
he went on to give details of the various systems

which had been tried, including mechanical means.
It was explained that it was not volume but carrier
strength that is required constant, and that the
variable -mu valve had solved most of the difficulties.
Details were given of the diode, double diode, double
diode triode, and delayed A.V.C. was explained.
Demonstrations were given, using a straight set and
also a superhet. in both of which different systems of
obtaining A.V.C. were used. Several methods of
adding A.V.C. to existing sets were explained and also
details of the double -diode -pentode. The lecture
proved very interesting, and at the conclusion a
considerable number of questions were dealt with.
-Hon. See., 110, Hillaries Road, Gravelly Hill,
Birmingham.

THE CROYDON RADIO SOCIETY
Quality at all costs was demonstrated for the New

Year's first meeting on Tuesday, January 2nd. The
occasion was a demonstration of his home-made
10 -watt amplifier and five loud -speakers, by Mr. H. K.
Robin, and to carry out this demonstration the more
easily, a motor -coach transported members of the
society to his house at 38, Tooting Bee Gardens, S.W.16.
He was supported by Mr. Bywaters, member in charge
of transport arrangements. A novel loop aerial out-
side the house gave ample selectivity and, what was
more, completely removed heterodyne whistle. He
had designed the receiver for a level frequency response
from 25 to 10,000 cycles. Following two H.F.
pentodes came a Westector metal rectifier coupled to
two L.F. valves in push-pull, and Mr. Robin made
mention here of a unique bass corrector for records.
An A.F.7C. transformer coupled the first L.F. stage
to the output, two Microniesh valves in push-pull, and
consuming 60 milliamps each. There were four
specially chosen moving -coil speakers, and in con-
junction with them an electrostatic speaker was used
which was most effective. Finally, Mr. Robin de-
monstrated his apparatus on radio and frequency
records. PRACTICAL WIRELESS readers are urged to
apply for the new fixture card, containing programmes
until end of session. -Hon. Secretary, E. L. Cumbers.
Maycourt, Campden Road, S. Croydon.

REPLIES TO BROADCAST !
QUERIES.

R. NORTON (Topsham) : (1) W6GLQ, George S.
Osborne, R.1, Box 84, Sebastopol (Cal.) ; (3) W2BAT,
Robert Bode, 54/57, Nurge Street, Maspeth, Long Island
(N.Y.) ; (4) W111I, Willard H. Northrop, 71, East
Brown Street, Westhaven (Conn.) ; (5) W1GW, R. F.
Quail, 8, Pine Street, Boston (Mass.); (6) CT1GV,
Abilio J. Salgado, 18b, Rua Mont'Arroios, Coimbra,
Portugal ; (8) G5XZ, F. Percy Hillier, 8, Denehurst
Gardens, Hendon, N.W.4 ; (11) W3AXP, Roland
L. Hudson, State Hwy., Laurel, Delaware, U.S.A. ;
(12) IRT, Rome-Torrenova (Italy), advertised on
45.72 m (13) HBC, Berne (Switzerland), 26.8 m. ;
(14) FXM, Beyrouth (Levant), 43 m. , (15) WIW,
Sayville (N.Y.) advertised as 27.75 in. ; (16) RAM, Aran.
juez, Madrid (Spain), 30.7 m. ; (17) LCJ, Jeloy (Nor-
way), 30.06 m.; (18) FPE, Taiohae (Nuka-Hiva),
advertised as 40 m. ; (19) CVS, Herastrau (Romania),
UN7UU, Jugo-Slavian amateur ; address not published.
Write: Stephen Liebermann, 9, Meduluceva, Zagreb,
Jugo-Slavia. For details regarding Spanish amateur,
i.e., EAR307, write to : Asoeiacion E.A.R., Apartado de
Telegrafos, Santander, Spain. ALEXANDER PAUL
(Stevenston): WCAU, Philadelphia (Pa.), 256.3 m.
M. U. D. (Tottenham) : (1) CTIIP, Adrian() de Mes-
quits P. de Magalhaes, 11, Rua Nova de. Santa Cruz,
Braga., Portugal; (2) F8DW, Pierre Gibert, Poulaines
(Indre), France ; (4) G2VR, H.B. Old, " The Shack,"
Spring Lane, Lambley, Nottingham, Notts. ; (5)
F8AB (C?) Leon Deloy, 55, Boulevard du Mont -Boron,
Nice, France; (8) CT1JV, Jose d'Almeida Brottas
Cardoso, 37, Avenida Canal, Ribeiro, Lisbon, Portugal.
For details regarding EAR270, EAR262 and EAR347
write : Asociacion E.A.R., Apartado de Telegrafos,
Santander, Spain. SEARCHER (Glasgow): (1) PRBA, Rio
de Janeirct(Brazil),36.65 m. Broadcasts are sponsored by
the Radio Club of Brazil; (2)regret, but detailsare too
vague to trace; (3) we can trace the following call -
signs : G5CU, J. A. Cuthbertson, " Dunromyn," Cross
Lane, Burniston Road, Scarborough, Yorks; G2AO,
0. H. Belly, " Gavinwood," Willingdon Road, East-
bourne G6KV, A. R. Dellbridge,  Normanhurst,"
High Road, Laindon Hills , Essex ; G5QP, J. V. Parsons,
24, Upper Holland Road, Sutton Coldfield, Birming-
ham ; G6XD, J. J. G. Taylor, " Willowby," Radford
Road, Plymstock, Devon ; G6XM, W. James, 31,
Grant Square, North Camp, Aldershot, Hampshire ;
G5YV, H. Beaumont, 58, Soothill Terrace, Cracken-
edge, Dewsbury, Yorks ; G2LZ, F. A. Meyer, " Stile -
mans," Wickford, Essex ; G5AW, A. E. Wood, 247,
Leigham Court Road, London, S.W.16; G5PH, B. V.
Phillips, 144a, Cwm Road, Bonymaen, Swansea ;
G6CW, H. W. Stacey, 42a, Hamstead Road, Fairfield,
Liverpool ; G6SV, M. Savage, " Noss Mayo," Pheasants
Way, Rickmansworth, Rents ; F8WC, Pierre Blanchon,
La Rochette par Fourneaux (Creuse), France ; F8VW,
Gabriel Vernet, Rinxent (Pas de Calais), France ;
F8EB, Georges Bedu, 43, Rue Jean Jaures, St. Quentin
(Aisne), Vrance ; LA3Y, Leif Hellevik, K. Wilhelms-
gaten 30, Aalesund, Norway; OX4NU, call -sign
apparently wrong; regret, cannot trace; N.Z.D.X.C.
(Cleveleys) G5YY, W. A. Mead, " Addiscombe,"
Branston Road, -Barton -on -Trent, Staffs.
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i SPECIAL NOTE. i
I

/ We wish to draw the reader's attention to the
ifact that the Queries Service is intended only
for the solution of problems or difficulties
arising from the construction of receivers

! described in our pages, from articles appearing
iin our pages, or on general wireless matters.
We regret that we cannot, for obvious reasons-

/
(1) Supply circuit diagrams of complete

multi -valve receivers.

/
(2) Suggest alterations or modifications of

receivers described in our contem- /
poraries. /

/ (3) Suggest alterations or modifications to
commercial(4)

Answer queries over the telephone. /a

-  Please note also that all sketches and drawings
which are sent to us should bear the name

i Iand address of the sender.
r11.M.11114WII.M.0411M.4M.11.11MIIM11.1411111.01411.04=11141,1=i4

COMPACT TELEVISION RECEIVER
" I have 'become very interested in television, but I

have noticed from all the published instructions that the
disc has to be about twenty inches in diameter. This
rules television out from my home as I could not be
pestered with such a massive piece of apparatus in
addition to my receiver. Surely it should be possible
to make the apparatus much more compact than this?
Is there no way of making the disc smaller without
sacrificing results? "-B. R. A. (Weymouth).

The brilliancy of the received picture depends (in the
disc type of receiver) upon the size of the hole, and
obviously if you make the -holes in the disc too small
there will be less light passed, resulting in a dim
picture. The size of the hole depends on the size of
the disc, and therefore the twenty -inch disc has been
decided upon as that which gives the best illumination
consistent with clarity, as a large hole result in the
picture being broken up into squares and also introduces
other defects. Thus, whilst it is possible to use a disc
as small as bin. in diameter, the holes would be so small
that the picture would require very great optical
magnification, which would be expensive and difficult
to attain without distortion. The final result would
also lack brilliancy. The mirror -drum does, of course,
result in a more compact receiver, but there have been
several suggestions for building a disc type of apparatus
In a small compass. So far, however, the only compact
apparatus which we are able to offer to our readers is
the " Portovisor" which was described in a previous
issue, and this is certainly small enough to take its
p!ace in the home without being obtrusive.

TELEVISION SYSTEMS
" I am very interested in the modern television

problem and have been reading your various articles on
this subject. Before I spend any money on apparatus
I should like you to clear up a doubt which exists in my
mind regarding the use of a disc for receiving trans-
missions which are carried out with a mirror. It seems
to me that this cannot be productive of good results, and
I should like you to confirm that a disc apparatus will
not be a waste of money." -K. R. G. (Huddersfield).

It is quite true that there is a difference in the two
methods you refer to, but the results are exactly the
same in principle. That is to say, no matter whether
a disc or a drum is used (for transmitting or receiving)
thirty lines of light are produced having a certain area.

NQUIRIES

The difference which does exist, however, is in the
actual shape of the light area so produced, that from
the mirror -drum being a straight -sided figure, and
that from the disc having curved sides. When a close-
up is being transmitted the principal detail is in the
centre of the picture and thus any distortion is
unnoticeable. In extended scenes the movement of
the object, and its smallness will prevent any really
noticeable distortion at the edges from being seen,
and, therefore, you need have no doubts regarding the
employment of a disc for receiving mirror -drum
transmissions.

CLASS B AND COMMERCIAL SET
" I have a commercial set, and last week connected

up a Class B unit, with moving -coil speaker to it. I
also purchased one of the latest type eliminators for
Class B giving an output of 25 milliamps. The set
when connected up worked all right for a day and
suddenly stopped. I have tested the set without
Class B and it works. Do you think I have damaged
the eliminator in any way? "--NO NAME (Cardiff).

DATA SHEET No. 70.

Cut this out each week, and Paste it in a notebook.

CLASS B VALVE CHARACTERISTICS

Tree

File,
meat
Amps.

(2-
volt)

(hid
Bias

Anode-
to-

Anode
Load

Oaks -
cent

Anode
Cur-
rent

(mA.)

Max.
Unclad.
Output
Watts

Price

Cossor 220B 0.2 Zero 12,000 2.5 12 14/-
2400 0.4 Zero 8,000 3.0 2.0 14: -

Ferranti HP2 0.4 Zero 8,000 3.0 2.0 141 -

Rivas 0220 0.2 Zero 14,500 2.5 1.25 10,6

Marconi B21 02 -44 12,000 1.65 0.9 14 -
and -41 8,000 1.65 1.4 14,-
Osram

Mazda PD220 0.2 Zero 17,000 2.0 1.0 14' -
Zero 11,500 2.0 1.4 14/ -

Mallard P1112B 0.2 Zero 14,000 3.0 1.25 14,-

Triotron E2205 0.3 Zero 18000 2.5 1.35 1018

We suggest that you try the combination of the
receiver and the Class B Unit with a battery supply in
order to ascertain which of the units (the mains
unit or the Class B unit) is at fault. If the eliminator
proves faulty we would advise you to send it to the
makers for examination, and if the Class B unit is at
fault you should carefully examine the valveholder
contacts and also the adaptor plug contacts. If these
all seem to be satisfactory, you should have the unit
seen to by the makers.

AERIAL EFFICIENCY
" I have heard a lot of talk about the necessity of

having a good aerial and must protest that the statements
which you have made from time to time are not correct.
You say the earth lead should be as short as possible
and the lead-in should also be kept away from walls, etc.
In my case the lead-in comes in at the drawing -room
window, is tacked to the picture rail right round the
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LET OUR TECHNICAL STAFF SOLVE
YOUR PROBLEMS

!I

The c e Lheiesi

uery.toevery q 4

1..................................................a

If a postal reply is
desired, a stamped ad -

query and drawing
be enclosed. Every by Our Technical Staffdressed envelope must

which is sent must bear
the name and address of the sender. Send room, passes through the door and crosses one wall
your queries to the Editor, PRACTICAL of the next room before being joined to the set. The
WIRELESS, Ceo. Plewnes, Ltd., 8-11, earth lead runs in the same manner to the drawing -room
Southampton St., Strand. London. W.C.2. window and then passes along a 15ft. passage way

before being buried in the ground. On my two-valver
I can get dozens of stations with ease. What can you
say to that 7 "-T. G. (Surbiton).

The reply to your query is that you are using a
fairly efficient circuit and are situated in an ideal
position for reception. There is also the possibility
that your lead which passes through two rooms is
acting alone as an aerial, the connection between it
and the aerial proper being in the form of a very
high -resistance joint. As a matter of interest, we
would recommend that you take the receiver into the
drawing -room and connect it direct to the lead-in,(
and try also to connect a short earth lead to the set.'
We guarantee that you will find results even better
than those which you now get. It must, of course, be
appreciated, thatindividual conditions vary a lot, and
the' statements which are made in any technical
paper are generalities which in many cases may be
suitably modified to suit a particular individual
condition. Such modifications should not, however,'
be made unless the full consequences of the modifica-
tion, arc appreciated.

A FAULTY RECEIVER
" I have assembled a two -valve set which receives

the local station at good strength, but I cannot get any
other station, even on a good pair of 'phones. When
I _move the variable condenser (which is a .0005 mtd.)
I can get the apparatus to oscillate on several positions
without trouble, and sometimes perhaps I may hear a
distorted voice or music. When the set is oscillating
on the various settings I find that hand -capacity is very
noticeable, and there is a continuous loud whine in the
'phones. I enclose the diagram and should also like
to know what alterations would be necessary to use the
receiver on 200 and lower wavelengths." -SPARK -GAP
(Ireland).

The circuit which you have enclosed is incomplete)
as you show no variable condenser in any position4
We presume that this is included across the aerial coil;
in which position it would be quite in order. Although
you do not Indicate it, we presume reaction is controlled
by the position of the anode coil, and it may possibly,
be that you have coupled this in a permanent position.
To control reaction of this nature either the coil should
be mounted so that it may be moved, or it should be,
fitted close to the aerial coil, and a variable condenseg
joined between one end of it and earth. It would be
preferable to disconnect the end which is at present
joined to the L.F. transformer, and to join that end to
the variable condenser (.0003 mfd.), and to connect an
H.F. choke between the anode of the detector valve and
the lsow vacant transformer terminal. The grid leak
should also be fitted so that it is joined between the
grid of the detector valve and the L.T. positive lead,
not, as you have it, between grid and L.T. negative.
We think these alterations will enable you to get the
set to work, and for the lower- wavelength it is only
necessary to 'use a smaller coil in the aerial circuit.
A No. 35 will prove most suitable for the range you
mention.

FREE ADVICE BUREAU

COUPON
This coupon is available until January 27th,
1934, and must be attached to all letters con-

taining queries.
PRACTICAL WIRELESS, 20/1/34.

iii
FERRANT TRICKLE CHARGER

Invaluable if you use Class "B"

Keeps accumulators fully charged and in perfect condition
For full details ask your dealer or send stamps to FERRANTI LTD., Dept. D, HOLLINWOOD, LANCS, for LIST No. 111
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PRACTICAL WIRELESS
MISCELLANEOUS
ADVERTISEMENTS

Advertisements are accepted for these
columns at the rate of 3d. per word.
Minimum charge 3/. All advertise-

ments must be prepaid.

PREMIER SUPPLY STORES
offer the following Set Manufacturers' Surplus New
Goods at a fraction of the original cost; all goods
guaranteed perfect; carriage paid over 5/-, under
5/- postage 6d. extra (Ireland, carriage forward).

PREMIER
SUPPLY STORES announce the

purchase of the entire stock of a world-famous
Continental valve manufacturer. All the following
types of standard mains valves at 4/6 each. H. 111..
L. Power. Directly heated 6 -watt Pentode. Directly -
heated 9 -watt Pentode. High magnification Screen -
grid, low magnification Screen -grid, Variable -Mu
Screen -Grid. 250 volt 60 milliamp.full-wave rectifiers.

THE following types 5/6 each. Indirectly -heated
Pentode. 12 watt output Triode (P.X.4 Type).

350 volt 120 milliamp. full -wave Rectifier. 500 v.
120 ditto, 6/6.

LIMINATOR Kits, including transformer, choke,
Westinghouse metal rectifier, T.C.C. condensers,

resistances and diagram, 120v. 20 ma., 20/- ; trickle
charger 8/- extra ; 150v. 30 milliamps., with 4v.
2-4 amps. C.T. L.T., 25/-, trickle charger 6/6 extra;
250v. 60 milliamps., with 4v. 3-5 amps. C.T. L.T.,
'30/-; 300v. 60 M.A., with 4 volts 3-5 amps. C.T. L.T.,
37/6; 150 volts 50 milliamps, 27/6; other outputs
to order at 'pro rata prices.

AMERICAN Triple Gang 0.0005 Condensers, with
trimmers, 4/11 ; Premier chokes, 40 milliamps.

25 hys., 4/. ; 65 milliamps. 30 hys., 6/- ; 150 milli -
amps. 30 hys., 10/6; 60 milliamps. 80 hys., 2,500
ohms, 5/6.

HARLEY Pick-up, complete with arm and volume
control, 12/6.

BRITISH RADIOPHONE Wire Wound Potentio-
UN meters, with mains switch incorporated, 10,000,
50,000, 25,000 ohms, any value ; 3/6.
SPECIAL Offer -Microphones by prominent manu-

facturers, high sensitivity, uniform response,
complete with stand, transformer and battery ;
listed £3/15, our price, 18/6.

PREMIER British -made Meters, moving iron, flush
mounting, accurate, 0-10, 0-15, 0-50, 0-100,

0-250 m.a., 0-1, 0-5 amps. all at 6/-.
SPECIAL Offer of Mains Transformers, manu-

factured by Philips, input 100-120v. or 200-250v.,
output 180-0-180 volts 40 ma., 4v. 1 amp., 4v. 3 amp.,
4/6 ; 200-0-200v., 4v. la., 4v. 3a., 4/6.

ALL Premier guaranteed Mains Transformers have
Engraved Terminal Strips, with terminal con-

nections, input 200-250v. 40-100 cycles, all windings
paper interleaved.

PREMIER vTNII:i.8 v.13rMisnin.,2s5cTeen 60pri
15/- ; with Westinghouse rectifier, 25/-.

4V. 3a. C.T., 6v. 2a. C.T., 9v. la., 12v. la., 7/6 ; 4v.
3-5a., 22v. la., 8/6 ; 10v. 3a., 14v. 4a., 10/-.

PREMIER H.T.9 Transformer, 300v. 60 m.a.,
with 4v. 3-5a. C.T., L.T., and screened primary,

15/- ; with Westinghouse rectifier, 26/-.
PREMIER H.T.10 Transformer, 200v. 100 MA.

rectified, with 4v. 3-5a. C.T., L.T., and screened
primary, 15/-; with Westinghouse rectifier, 26/-.

PREMIER Mains Transformers, output 135v. 80
ma, for voltage doubling, 8/6; 4v. 3-4a., C.T.,

L.T., 2/- extra; Westinghouse rectifier for above,
giving 200v. 30 ma., 8/6.

PREMIER Mains Transformers, output 250-0-250v.
60 ma., 4v. 3-5a., 4v. 2-3a., 4v. 1-2a. (all C.T.) ;

with screened primary, 15/-.
REMIER Mains Transformers, output 350-0-350v.P 90 m.a., 4v. 3-5a., 4v. 2-3a., 4v. 1-2a. (all C.T.),

with screened primary, 15/-.
PREMIER Mains Transformers, output 400-0-400v.

100 ma., 4v. 4-5a., 4v. 2-3a, with screened
primary, 15/-.

PREMIER
Auto Transformers, 100-110/200-250v., or

vice versa, 100 -watt, 10/-.
riENTRALAB Potentiometers, 50,000, 250,000

half meg. and 1 meg., any value, 2/- ; 200 and
400 ohms, 1/-.

RELIABLE Canned Coils with Circuit, accurately
matched, dual range, 3/- per coil; ditto iron core,

3/6.

PREMIER
L.T. Supply Units, consisting of Premier

Transformer and Westinghouse rectifier, input
200-250v. A.C., output 8v. half amp, 14/6 ; 8v. 1 amp,
17/6 ; 15v. 1 amp, 19/- ; 6v. 2 amp, 27/6 ; 30v. 1 amp,
37/6.

MAGNAVOX D.C.144, 2,500 ohms, 17/6 ; D.C.154,
2,500 ohms, 17/6 ; D.C.152 Magna, 2,500 ohms,

37/6, all complete with humbucking coils; please
state whether power or pentode required; A.C. con-
version kit for above types, 10/-; Magnavox P.M.,
Tin. cone, 18/6.
f'N RAMPION P.M. Loud Speakers, 9in. cone,

handles 4 watts ; 18/0.

GRAMPION M.C. Loud Speakers, 2,500 ohm field,
9in. cone, handles 5 watts ; 21/-.

ELLIOT First -grade Moving Coil Meters, 0-30, 0-50,
0-100, 0-150 ma., projecting types, 15/- each ;

0-100, 0-150 m.a. flush types, 17/6 each.
T.H. Truespeed Induction Type (A.C. only) Elec-

tric Gramophone Motors, 100-250v. ; 30/-,
complete.

AMPLION Moving Coil Speakers, type E.M.644,
dual fields, 2,500 and 5,000 ohms (100 and 200v.),

with output transformer, 12/6; A.C. conversion kit
for this speaker, 10/- extra.

WESTERN ELECTRIC Condensers, 250v. working,
lmfd. 6d., 2mfd. 1/-.

SPECIAL Offer of Wire Wound Resistances, 4 watts,
any value up to 10,000 ohms, 1/- ; 8 watts, any

value up to 15,000 ohms, 1/6 ; 15 watts, any value up
to 50,000 ohms, 2/- ; 25 watts, any value up to 50,000
ohms, 2/6.

POLAR 3 -gang, totally screened, 0.0005, with com-
plete disc drive, spit end vanes, 5/- ; ditto, with

trimmers, 8/6-; Polar 2 -gang, with complete disc
drive, padding condenser and trimmer, 0.0005, 6/6.
(-NOLLARO Electric Gramophone Motor, complete

with all fittings, turntable and automatic stop,
100-250v. A.C. ; 35/-, listed £3.

RMOND Condensers, 0.0005 2-gang,semi-shielded,O 2/6 ; brass vanes, with trimmers, 3/6.
WIRE Wound Potentiometers, 15,000 ohms, 1/6;

50,000 ohms, 2/-; 500,000 ohms, 3/-.
HOME Radio Microphone, complete, 5/-; simply

plug in to pick-up terminals.

/-11.
A LARGE Selection of Pedestal, table and radio-

gram cabinets, by best manufacturers, at a
fraction of original cost for callers.

WESTERNELECTRIC Mains Transformers,
500-0-500v. 150 m.a., 4v. 3-5a., 4v. 2-3a., 4v.

2-3a., 4v. la. C.T., 4v. la. C.T., 19/6.
1,000 Ohm 150 ma. Wire Wound Variable Re -
I sistance, 2/- ; Burndept 2 -watt resistances, all
values from 0.5 to 50 ohms, 3d. each; holders, 2d.
each.

TC.C. Condensers, 250v. working, 1 mf., 1/3 ;
2 mf., 1/9 ; 4 mf., 450v. working, 4/- ; 750 v.

working, 2 mf., 3/-  4 mf., 6/-.
Electrolytic Condensers, 440 volts working,

T.C.C.4 mf. or 8 mf., 3/- ; 15 inf. 100v. working, 1/3 ;
6 mf. or 15 mf., 50v. working, and 50 mf. 12v. working,
1/-.

Block Condensers, 250v. working, 4x 4 x 1 x
1x0.5, 3/6; 2x 2x 2x 0.1, 2/-; 2 x 2x2 xl,

2/3; 2x2x1x1 xlx1x1 x 0.1x 0.1, 3/-; the above
three condensers at same price on Dubilier 300v.
working.

JM.V. Block Condensers, 400v. working, 4 x 4 x 1 x
11-1. 1x0.5, 5/6; 4x 4 xlx1 x lxlx 0.1x 0.1 x 0.1x
0.1, 6/-; 4x2x1x1x1x 0.5, 4/6.
nUBILIER Condensers, 2 mf. 1,200v. working,

4/- ; 4 x 4 x 2 300v. working, 3/- ; 8 mf. dry electro-
lytic, 450v. working, 3/- ; 0.01 mica, 1,000v. working,

/-.
'''rHE 'Following Lines 6d. Each, or 5/- per dozen.-
1 Chassis valve holders, screened screen grid

leads, any value 1 -watt wire and resistances, wire and
condensers, 0.0001 to 0.1, R.I. varicaps, oxydised
escutcheon plates, trimming condensers.

PLEASE mention PRACTICAL WIRELESS when
ordering.

PREMIER SUPPLY STORES
20-22, High Street, Clapham, S.W.4, MACaulay 2188.
Closed 1 o'clock Wednesdays; open to 9 o'clock
Saturdays. Nearest Station, Clapham North, Under-
ground.

THE following valves are guaranteed unused and
perfect, and any valve differing from the makers'

characteristics will be exchanged ; and all latest types.
A.C./Pens, P.T.4s, A.C.S.G/V.M.a, Pen.4.Vs, M.V.S.G.s,
A.C.S.2/Pens. M.M.4'Vs, P.T.625s, V.M.S.4s, D.C.2/
Pens, D.P.T.S, P.M.24M.s, M.P.T.4s, V.M.4.V.s,
A.C.S1/V.M.s, P.M.24B.s, D.C.28.G.1V.M.s, 11/- ;
M.S.4s, M.S.4B.s, A.C.S.G.s, S.4V.A.s, S.4.V.B.s,
M.S.G./L.A.s, D.S.B.s, A.C.S/2s, D.C.2S.G.s, 9/6.
U.14s, 10/-. " Class B " : P.M.2.B, P.D.220, 220.B, 8/6.
M.L.4s, A.C.P.s, P.M.24s, 8/- ; A.C./H.L.s, 164V.s,
354V.s, A.C.2/H.L.s, 41M.H.L.s, U.10s, U.U.60/250s,
M.H.4s, M.H.L.4s, 7/6; V.S.2s, 215S.G.s, 220S.G.s,
P.M.12s,' P.M.12A.s, 9/- ; 442B.1J.s, D.W.3s, 8/6 ;
215P.s, 220P.s, L.P.2s, 4/9; P.2s, 6/6; P.T.2s,
P.M.22A.s, 9/-; H.L.210s, H.210s, L210s, L.2s, 3/9.
All Types of Brand New American Valves in Stock,
first-class makes : 247s, 235s, 224s, 236s, 237s, 233s,
238s, 239i; 245s, 244s, 12/-; 227s, 226s, 280s, 9/6;
242s, 232s, 11/- ; TLX.250s, 16/- ; 281s,14/6. Carriage
Paid. Cash with Order or c.o.d. Westinghouse rectifiers
unused H.T.8, 10/- ; H.T.9, H.T.10, 11/3. Dubilier or
T.C.C. electrolytic condensers 8 M.F.D., 3/9. Magnavox,
D.C. 152 (2,500 ohms) or 6,500 ohms, 91n. cone, 25/-.
Carriage Paid. Cash with Order or c.o.d.-Ward,
45, Farringdon St., E.C.1. Holborn 9703.

MAINS and Battery Valves wanted, also clean
surplus components. -Newport Surplus Stores,

24a, Newport Court, Charing Cross Road, W.C.2.
CABINETS : Handsome polished Walnut Cabinets,

contrast edging, complete with speaker frets,
brand new. Sunbeam, 161 x 13 x 91, 14/3 ; Philco,
16 x 121 x 71 (undrilled), 10/9;- Botolph, 151 x 131 x

(undrilled), 12/9. Cash with Order, or C.O.D.-
Epton, 93, New Road, London, E.4.
CIOLVERN Orbit Coils and Varley Unit For Sale,

Unused. 28/6. Call :-4 Glenelg Road, Brixton.

THE " RADIO GOLD -MINE " for the lowest
liquidation prices ever.

E.C. CLASS B BARGAINS. Special. Philco1o
drivers, 3/11. G.M. drivers, 4/11. Output chokes

4/11. V. -holders, 6d. , Conversion kit, 10/6 ; ' 362'
valve, 9/-; C1.B. P.M.M.C. Speaker, 18/10 ; Complete
unit mounted P.M.M.C. speaker and valve, 35/-.

E.C. COIL BARGAINS. Dual Range. Brownie,
1/- ; Screened Iron Cored, 4/3 ; Screened ordinary,

2/6. Ready Radio (list 6/6) short wave, 2/6.
E.C. M.C. SPEAKER BARGAINS, etc. Nuvolion

(list 22/6), 16/10 ; (27/6 model), 19/8 ; B.T.H.
Mains energised, 2,500 or 6,500 ohms, with output
transformer (list 37/6), 15/6. Cone units, 2/10.
Bal. Arm. (list 10/6), 3/10; (27/6 list), 8/10. Super
Sensitive, 21/- Microphones (enclosed battery), 6/6.

HE " RADIO GOLD -MINE." Secure your's to -
1 day. 3d. post free.

E.C. VARIABLE CONDENSER BARGAINS.T.
Extensers with fast and S.M. dials, .0005 (list

18/6), 5/10. Ready Radio Extensers (list 12/6), 3/11;
.0005 and .0003 S.M. Condensers, 3/4; Ordinary air
spaced .0003 and .0005, 2/3 ; Solid dielectric .0003 and
.0005 (list 2/9), 1/4 ; Differentials, 1/5 ; Ganged
assemblies. BritishRadiophone, disc drive, escutcheon,
etc., ball bearings, 3x .0005, 8/9 ; 2x .0005, 7/10.
T E.C. FIXED CONDENSER BARGAINS. ALLL TYPES. 1 mfd., 11d. ; 2 mfd., 1/5 ; 4 mfd.,
2/9 ; all Philips 750 volt test. Philco 8 mfd. electrolytic,
3/11 ; Edison Bell and Duilier Mica .00004, .0001,
2, 3, 4, 5, .001, 2, 3, 4, 5, 8, 7, 8, 9, also tubular mica
type .0001, .0003 mfd., all 3d. each, 2/9 doz.

THE "RADIO GOLD -MINE" will save you
pounds and pounds.

T E.C. RESISTANCE BARGAINS. Special OfferL Spaghettis. Every size up to 100,000 ohms, 4d. ;
higher values, 7d. or 3/8 and 6/6 doz. Wearite wire
wound 500, 600 and Pye 10,000 ohms., 21d. ; Philco
2,000, 10, 15, 16, 20 and 32,000 ohms, 31d. Erie all
values to 51,000 ohms, 41d. H.M.V. 4 watt, glass
cased 100,000 ohms, 51d. Dubilier 100,000, 250,000
ohms, 51d.

E.C. VOLUME CONTROL BARGAINS, etc.
Centralab 400 and 500,000 ohms, 11d. ; with

switch, 1/1. British Radiophone 5,10 and 15,000
ohms, 1/8 ; with switch, 2/5.

THE "RADIO GOLD -MINE." 3d. post free.
Send to -day.

L.E.C. MAINS TRANSFORMER BARGAINS, etc.
Input 100-120, 200-240, H.T.8 Transformers,

Output 180.0. 180.4v.3 amp., 4/10; H.T.9, any input,
300.0. 300 4.v.4. amp, 5/10 ;.250.0. 250.4.v 2 amp., 5/3 ;
by Regentone, input 200-240 volts, outfut 180 v.100
ma, 4.v.4 amp., 5/10 ; output 300.v.4.v.4 amp., 7/10.
Pye Input, 200-240.135 v. 80 ma. 4.v.4 amp., 7/9;
Auto Mains Step up/down Transformers, 100-240,
10/6 ; Westinghouse Metal Rectifiers, H.T.8
new, 12/6 ; Pye L.F. Chokes 18.h., 3/10 ; Heavy Duty
Chokes 14-28 H.120 ma., 7/10.

HE "RADIO GOLD -MINE" for the lowest
1 liquidation prices ever.

E.C. SUNDRY COMPONENT BARGAINS.L' L.F. Transformers, 1/6 ; H.F. Chokes, 91d. ;
Valve -holders, 4 -pin, 21d. ; 5 -pin, 31d. ; 7 -pin, 6d. ;
Nicol Core L.F. Transformers (list 10/6), 3/6 ; 2 -point
switches, 4}d.; 3 -point, 51d.; toggle, 61d. Pye
output transformers, power or pentode (list 17/606/6.
T E.C. MISCELLANEOUS BARGAINS. Highly-

finishedd Walnut Cabinets. Modern Silk Fret
(worth 30/-), 9/6 ; Modern horizontal type cabinets,
10/6; Colaro A.C. Induction Motors, Auto Stop (list
3 gns.), brand new, 34/6; L.T. accumulators, 2.v.20
amp., 2/5 ; 45 amp., 4/4.

THE "RADIO GOLD -MINE." Secure yours to-
day. 3d. post free.

E.C. VALVE BARGAINS. All British and
guaranteed; 2 volt battery, S.G., 4/10 ; H.F.

Det. L.F., 2/11 ; Power, 3/3 ; Class B, 9/- ; Mains A.C.
6v. H.F. Det. L.F. Power, 7/11 ; S.G., 9/6.

"GOLD -MINE " KIT BARGAINS. Abso-
lutely unprecedented value. Complete with

diagrams ,instructions and sundries. Straight 11 valve,
8/6 ; S.W. Adaptor, 8/6 ; Class- B adaptor, 10/6 ;
Str. 111, 12/6 ; &W.111, 18/6 ; S.G. 111, 18/6 ; Iron
Cored Class B 111, 27/6 ; with automatic wave -
changing, metallised chassis, etc. -the greatest bargain
Radio has yet produced (see also page 873), and the Iron
Cored Class B S.G. IV., 35/-, as above, but with two
tuned circuits and dual Extensers-the last word in
4 -waivers.

THE "RADIO GOLD -MINE" at 3d. post free is
the] greatest investment you will ever make.

The most comprehensive lists of up-to-date surplus
goods yet produced; with a general price level
absolutely the lowest ever. Do not delay. Send
(enclosing 3d. stamps) to -day.

LONDON EAST CENTRAL TRADING COM-
PANY (Dept. M.22), 23, Bartholomew Close,

London, E.C.1 (telephone NATional 8523). Any
goods sent C.O.D. Postage Free on orders over 10/.
value.

REPAIRS to Loud Speakers, 4/-; Blue -Spots, 5/-;
Transformers, 4/-; Moving Coils and Eliminators

Quoted for. All repairs remagnetised free.
Guaranteed. Discount 'for trade. Clerkenwell 9069.
E. C. Mason, 44, East Road, N.1.
"j TNIVERSAL " Radio Bargains. -We can supply

1..) Bakelite Coil formers with Aluminium Cans and
bases for making your own Screened Coils, as de-
scribed In PRACTICAL WIRELESS. Formerswith can and
base ls. Thousands of other Radio Bargains. Stamp
for Lists and Prints.-" Universal," 20, Victoria Rd.,
Peckham, S.E,15. New Cross 4983.
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BIRMINGHAM RADIOMART'S Manufacturers!
Bankrupt stocks; post free over 6/-, otherwise

60. New List, stamp.
DADIOMART British Radiophone, 27'6; straight
IN 3 -gang dust cover and trimmers, 12.6.
DADIOMART Polar 1934 Superhet 3 -gang back
IN section, 110 ke., fully screened withtrimmers,12/6.
DADIOMART.-H.M.V. 3 -gang with nonslip wave -
IN length drum drive trimmers ; beautiful job, 9/6.
DADIOMART.-British Radiophone, 7 6. Wire -
IN wound logarithmic potentiometers with mains
Switch 10,000 ohms., ditto, 5,000. Heavy duty, no
switch, either type, 2,',
DAD1OMART.-Mareoniphone solid walnut 535.
IN Radiogram Cabinets real quality, carriage
forward.

ADIOMART.-Magnavox DC144. Pentode 2,500
ohms,18/6. Special RK. 1,800 ohms, 7in. cone, 17 ;6.

ADIOMART.--Wearit e transformers 300/300,
IN 250/250, HT8, HT9, all with 2 CT.LT'S. Not
stripped types, 10 6.

RADIOMART.-MetVick, 35/-. Super Transformers,
250/250, 4v2a, 4v up to 5a., fitted terminals,

12/6. 1111v. or 230v., 25 cycles, same price.
D ..ADIOMART.-Philips manufacturers type
IV 200/200. 4v3a.' 4v1a., with fixing feet, 4/6.
DADIOMART.-440 v., eleetrolyties T.C.C., S mfd.,

aqueous, 3 11 ; Hellesen ditto, 3,3 ; T.C.C.
bias faufd. 50v., 7PI.

ADIOMART.--Nominductive Tubulars, 0.1 mfd.,
T.C.C., 375 wkg., 0.01 mfd., 1,500v. test, 6d.;

0.5 mf. 9d.
D AMOMART.-Utility, 2/6 ; mains snap -switches,
IN. 00. Climax binocular H.F. chokes, 1,6, boxed.
DAIMOILART.-Siemens and Halske modulation
IN suppression; 0.1 x 0.1 mfd. 1,500v., 1/6; 30 -ohm
hum -stoppers, 1/-.
D AD1031AT.-Magnum wire -wound 25.001) potcn-
IN tiornefers, ditto Colvern 2,500; Radiophone
3,500 ohms, 1/9.
DADIOMART.-Magnum radio to gramophone
IN dissolvers as used De Luxe RGD., 2, 9.
DADIOMART.-Lotus 31-1 pushpull intervalve
IN manufacturing tag connections, 2,'-. Heavy duty
not CT., 1/6; B.T.H., 15/-, boxed 2-1, 3'6; B.T.H.
(15 and 18-1) 10-1, 20-1, output 3/6.

RDIOMART.-12/6 Centralab, 3in. senior 100,000
potentiometer, 2'6 ; ditto, H.I.V. 1-ineg., 1, 6.

DADIOMART.-Wearite OT1 and OT2 superhet.
IN transformers, 2/6. Special valve and trans-
former base, 2'-.

RADIOMART.-Erie 1 -watt, 300, 320, 350 400,
1,000, 5,000, 10.000, 15,000, 20,000, 2,7,000,

30,000, 1 meg., 1 meg., 8d. each, 6/9 doz.
RAIMOMART.-Ediswan vacuum anode resistances'

rive assorted, 1/, ditto Metvick moulded, I -'
DADIOILART.--Special offer HMV. Philips Lotus
IN 1 -watt resistances 15., our selection. 3:-.

RADIOMART.-Lotus 2.25 x 2.25 ma 1,000 v.
test, 2/6 ; T.C.C. 0.2, or 0.25 rafil., 710.

RAD1OMART.-Lotais, 2/-; Jack Plugs, 9d.;
Midget Jacks. 4d.; brass .0003 variables, 1;-;

ditto bakelite differentials, 1:6.
RADIOMART.--Low capacity lever switches,

double throw 3- or 4 -way, 9d. Leweos 7 -way
leads. boxed, 1 6,

ADIOMART.--Western Electric sensitive micro-
n . phone insets. 1,- ; llin. paxoline type formers,
23.; Sin, ribbed ebonite,

RADIOMART.-Special short-wave all brass .0001
variables, I/9 ; ditto 15 lad. hamband micro -

variables, 19.
ADIOMART.-Exide guaranteed Tempex A.C.

bakelite synchronous clocks, 17/6 ; boxed post, tid
DADIOMART Guarantees Prompt Despatch, per -

feet goods, no misrepresentation. THE
SQUARE DEALERS, 10, JOHN BRIGHT ST.,
BIRMINGHAM.

ALIO V IS I ON Stock -taking Bargains.-Straight
RThree Receivers, Mallard Valves, Drydex Bat-
teries, Accumulator, complete in latest type Walnut
Cabinet with Speaker. 77s. 60. Class B model complete
as above, but with Rola 31.0. Speaker, 85s. Iron -
cored Dual Coils, 2s. 110. Electric (Battery) Clocks,
14s. 63. Sinclair M.C. Speakers, 14s. 6d. Vatea
Valves, HY., 2s. 3d. ; Power, 2s. 6d. Part exchange
on any Component, Kit or Set. Big Allowances.
What have you ? What do you require? Get our
quotation. We can save you L.S.D.-"Radiovision,"
SG. Grove Vale. E. Dulwich. 0.E.22.

WANTED good Modern Wireless Parts, Sets,
Eliminators, Meters, Valves, Speakers, etc.

Spot Cash waiting. Send or bring. We pay more
than any other Dealer. Open 0-8.-University Radio,
142, Drummond St.. Hampstead Rd., N.W.1.

ESUCSSON 3/1 LE. Transformers, List Price,
17s. 6d. New and guaranteed. Our price,

2s.:30. post free U.K.-Pioneer Radio, Toptic St.,
London, W.C.1.

REPAIRS TO ANY MAKE RADIO APPARATUS.
24 Hours Service, guaranteed laboratory tested.

Transformers, loud -speakers from 4/-. Eliminators,
Mains Transformers, eta. New cones fitted to Moving -
Coil speakers. Estimates free. Wales Volt/Amp
meters a speciality, 3/6, other makes quoted for.
Repair Dept. C. WEEDON POWER LINK RADIO
CO., 80, Lonsdale Arcane, East Siam, E.G. :

Orangewood 1837.
"1;!` ELEVISION Dise or Screw kits from 5o -. Tele-

ision E xplained, Constructed illustrated Hand -
trook, 1 .- Bennett Television, Redstone C,p.se.
Redid] I.

PRACTICAL WIRELESS iii

SOUTHERN RADIO'S Bargains.-Set manufac-
turer's guaranteed surplus.

VARIABLE Condensers.-Lotus 3 -gang 0.0005,
12,6 ; Lotus 2 -gang, 0.0005, 8/6 ; Lotus Dyblock

single, 0.0005, 4/9 (list 9/6) ; all these condensers are
complete with dials, escutcheons, knobs, fully screened
with trimmers, and boxed Hydra block condensers,
16 mid. (2+2+8+2+1+11, 1,000v. D.C., 7/- each;
20 mfd. (2+2+2+2+2+2+2+2+1+1+1+1),
1,500v. D.C.. with terminals, 11/6 ; 10 mfd. (2+2+2+
2+1+1), 7,3 ; Daintier 4 mfd. (2+1+1), 1,000C%
D.C., 2j9 ; 4.5 mfd. (2.25+2.25), 3/- ; fixed 4 mfd.,
2,3 ; 2 nffel., 1/6 ; 1 mfd., 1/-.
SPEAKERS.-Permanent magnet moving coil, 7im

cone, 28/- (list 49/6) ; 21/- (list 30/6); D.C.
mains, energised for all voltages, 9in. cone. 21/- (list
42 -) ; 16,6 (list 32/6); Magnavox, model 154, 17/6;
Blue Spot, 10010, 13/6 (list 39/6); 66K, complete in
cabinet, 1' (list 42/6); G.E.C. Stork complete in
magnificest cabinet, 10/6 (list 0/15); all speakers are
new, in driginaLeartons.
DICK-UPS.-B.T.H. Senior 1034 model, with

volume control, 28/6 (list 37/6) ; Blue Spot,
model "88," with volume control, 26/- (list 63/-).

CONSTRUCTORS' Kits.-Ready Radio Meteor
A" 3 -valve, screen -grid kits, with cabinet and

moving -coil speaker, less valves, 63/7/6; with valves,
6410 (list 28/7/6); Ready Radio S.T. 400 kits, all -
specified components by Scott Taggart, 62/10,6 (list
64/17,6); Osram Music Magnet Four, complete with ;

4 Mazda valves, 64/19/6 (list 610/5); all kits new, in
original sealed cartons.

M/SCRELANEOITS items.-Pifeo All -in -One Radio-
meters, 9/3 (list 12/6); Ferrocart coils, GI, 02

03, 31/3 (list 37/6); S.T. 500 coils, 5/6 per pair
Sienese/1's 8 mfd. electrolytic condensers, 2/9 each
Westinghouse metal rectifiers, H.T. 6, 7, 8, 9 3 each
Radiophone volume controls, with switch, .3/- (list
10/6); Amplion loud -speaker units, 2/3 (list 12/6);
Ferranti choke, 20 henry 60 in.& 6/9 each; Holster
Brandes gramophone motors, dual, for A/C or clock-
work, complete with turntable and all accessories,
110/250 volt, 25/- each (list 63/-) ; all new and
guaranteed.

MAINS Transformers and Chokes.-Please send for
complete list ; specials can be supplied within

3 days of order.
ALL Transformers and Chokes Guaranteed for

12 months.
ALL Goods Guaranteed and Sent Carriage Paid,

BRANCHES at 271-275, High Rd., Willesden Green.
N.W./0, and at 46, Lisle St., W.C.2 ; please send

all post orders to 323, Easton Rd., N.W.1.
SOUTHERN RADIO, 323, Easton Rd., London,

N.W.I (near Warren St. Tube). 'Phone
Museum 6324.

NVIRKLESS. Retail business on South Coast for
sale. Established some years; suitable for

young man with knowledge of trade. Nothing required
for Goodwill, rent of premises E100 per annum and
Stock at Valuation. Write Box 200, ,''o W. Sydney
Smith, 52, Bedford Street, Strand, W.C.L.

CHARGING WITHOUT MAINS 1-Thousands are
charging their own accumulators, wby don't you ?

" Tonic " trickle -charger kits keep 2 -volt accumulators
fully charged. Ideal for remote districts. Front 7/-,
postage, 0.1. Full particulars, stamp.-Williams,
Netherend, CracHey, Nr. Birmingham.

GRAMOPHONES. Radiograms., 64 page. How
to make 'al, 3d. Motors, Arms, Pick -Ups,

Speakers, Horns, Springs, Repairs, Accordians.
Regentprae, 120, Old Street, London, E.C.1.

DAD -AUTO -GRAM buy Modern Second -Hand
.11. Components for Cash.-- 39, Talketh St., South-
port.

A " William "
Book makes
an ideal Gift
for old and
young alike.
Ask your Newsagent
or Bookseller to show
you other titles in
this popular series.

Latest Title

WILLIAM -THE REBEL
By RICHMAL CROMPTON

Obtainable at all Booksellers or by Post 2,10 2/6
from George Newnes, Ltd., 8.11, Southampton

Street, Strand, London, W.C.Z.

PRACTICAL HANDBOOKS
Clearly written and fully illus.ratet

This series covers a wide bell an! will prove 51 the
greatest value to ever7one interested in rnolels and how

;c, ma', them; woo,lwork and other crane.

ACCUMULATORS
An up-to-date handbook dealing with
every type of accumulator, methods of
charging them at home, care and main-
tenance, also explains how to erect a
charging station.
TWENTY-FIVE TESTED

WIRELESS CIRCUITS
All the sets described have been designed
to meet modern needs. They range from
simple crystal receivers to a seven -valve
super -heterodyne, and all the sets have
been made and tested before inclusion.
SIMPLE ELECTRICAL

APPARATUS
An excellent little book for those who
wish to make simple and useful electrical
appliances, such as galvanometers, electric
motors, dynamos and Leyden jars.
THE HANDYMAN'S ENQUIRE

WITHIN
Hundreds of practical ideas and hints of
value to the man who is clever with his
hands.

NEWNES'

HOME MECHANIC
BOOKS

Ask your Newsagent to show you other
titles in this popular series.

Obtainable at all Newsagents and
Bookstalls, or by post 1'2 each
from George Newnes, Ltd., 8-11,
Southampton St., Strand, W.C.2. each

Ceo. Newnes, Ltd.

RADIO SUPPLIES
Send your list of Radio needs for our quotation.
Kits, Parts, Sets, etc. Everything in Radio stocked,
prompt delivery. 7 days' approval. Catalogue free.
Taylex & Standard Wet 11.T. replacements stocked.
N TAYLOR. 9. GROVE RD.. BALHAM. S.W.12
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NEWNESS

PRACTICAL AND HELPFUL

WIRELESS BOOKS
THE WIRELESS CONSTRUCTOR'S

ENCYCLOPEDIA, 5/.
By F. J. CAADI. 2nd Edition. By Post 5/6

(Editor of " Practical Wireless.")
This invaluable encyclopaedia is written in
plain language by one of the most accom-
plished wireless designers. The whole subject
is fully covered, and the volume is packed
with practical illustrations-there are hun-
dreds of circuits, wiring diagrams and
layouts. No matter in which branch of
radio you are interested, you will find every-

-thing adequately dealt with here.

FIFTY TESTED WIRELESS
CIRCUITS, 2/6

By F. J. CAMM. By post 2110
(Editor of " Practical Wireless.")

This handbook contains every modern
circuit, complete with instructions for as-
sembling, component values, and notes on
operation.

THE OUTLINE OF WIRELESS, 8/6
By RALPH STRANGER.
(Omnibus size) By post 9/-
A comprehensive work on wireless that
everybody can understand. The Outline of
Wireless is specially written for the " man
in the street," and covers the whole subject
of wireless reception from A to Z. Fourth
Edition. 816 pages.

WIRELESS, THE MODERN
MAGIC CARPET, 3.6

By RALPH STRANGER.
(Fifth Edition.) By post Iflo
Wireless simply explained at the beginning
and seriously treated at the end.

WIRELESS STEP BY STEP, 2/6
By " DICTRON." By post 2/10

(Tenth Edition.)
A book which shows the wireless enthusiast
how to obtain the maximum enjoyment
from his wireless set.

THE ELEMENTS OF
WIRELESS, 3)6

By RALPH STRANGER. By post 3/10.
Indispensable to everybody who wants to
understand the working of wireless receivers.
The Author starts with elementary princi-
ples, covers the whole field of wireless
reception, both from the theoretical and
practical points of view, and finishes with
a complete survey of a four -valve wireless
receiver, explaining its working from the
aerial terminal to the loud -speaker.

DICTIONARY OF WIRELESS
TERMS, 2/6

By RALPH STRANGER. By post 2/50
The author, who is a master of lucidity,
has produced a valuable and fully explained
synopsis of technical terms that everybody
can understand. An indispensable boon to
every wireless enthusiast who reads technical
books and journals.

THE MATHEMATICS OF
WIRELESS, 5: -

By RALPH STRANGER. By post 5/4
This book is essential for the wireless amateur
who desires to gain a fuller knowledge of his
subject. Written by one who has the gift
of explaining abstruse subjects in a simple
fashion. Fully illustrated.

FINDING FOREIGN
STATIONS, 3/6

By R. W. HALLOWS. By post 3/10
(Long Distance Wireless Secrets.)

A book which will be eagerly welcomed by
all wireless enthusiasts. It will solve your
difficulties and enable you to obtain the
best possible results of which your set is
capable.

RADIO PLAYS, 2/6
By L. DU GARDE PEACH. By post 2110
Millions of wireless listeners who have been
thrilled by such plays as " The Path of
Glory " and " The Mary Celeste " can now
read them in book form.

Obtainable at all Booksellers, or by post from George Newnes, Ltd.,
8-11, Southampton Street, Strand, London, W.C.2.

6 o. Newnes,
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SELECTIVITY SIMPLIFIED
A Concise Explanation of What is Meant by Selectivity, with a Description of the Various Methods

of Attaining it. The Main Causes of Lack of Selectivity are also Fully Discussed.
THE problem of obtaining adequate selectivity

to make possible the easy elimination of one
station so that any other can be received free

from interference is as old as wireless itself. Despite
this, the actual degree of selectivity required of a
wireless set has gradually increased as more and more
stations have come into operation. The Lucerne
Wave -plan has been drawn up with the object
of relieving the selectivity problem to a certain
extent by allowing for a more uniform separation
between stations, and by so adjusting matters that
transmitters working on very high power are as
widely separated as possible in regard to either
their wavelengths or geographical positions. But,
in spite of all that has been done, it is more necessary
than ever to employ a really selective receiver
in order to derive the maximum benefit from
broadcasting.

Wireless receivers have approached a point
which is well-nigh equivalent to perfection in so
far as quality of reproduction and sensitivity are
concerned, so that it now behoves every listener
to use the most selective receiver he can. Ample
selectivity can certainly be obtained by buying or
building a set of the very latest type, but there are
millions who, for one reason or another, do not wish
to have a new set, and who are desirous of making
the best of the one they already possess. It is the
object of this book to enable such readers to
modify their present receivers by the most con-
venient and economical method. A large number
of modifications are described, most of which can
be applied to a receiver of any type.

What is meant by " Selectivity."-It must be ad-
mitted, then, that no more vexing problem faces the
user of a wireless set at present than that of selectivity.

That it arises from the increase and
number of the broadcasting stations and in the
re -arrangement of wavelengths has ateady been
explained, but how to tackle it is not so clear. A
solution can be found and the home constructor
wants to know the " how " and " why."

Why is one circuit more selective than another I
Why does H.F. amplification give more selectivity
than L.F. ? Why is one tuning arrangement better
than another I-and so on. Such questions are
always being asked, and it seems that all too often
they are left unanswered, or else are answered in
such a delightfully indefinite manner as to leave the
inquirer with just as hazy a conception as before.

The Effect of Resistance.-The selectivity, or in
other words, the sharpness of tuning, of a receiving
circuit is dependent on the ratio of its resistance
to its inductance. The reduction of resistance,
therefore, is all important.

This resistance, which might be termed the
" wasteful " resistance, is due to various losses
which occur in the circuit. They may be classified
as follows :- '

(1) Conductor losses (copper losses, etc., in the
wire itself).

(2) Dielectric losses.
(3) Losses in surrounding conductors.
(4) Losses at terminals or contacts.
(5) " Dead-end " losses.
Fig. 1 illustrates this point. Here is a group of

resonance curves. They represent the signal
strength obtained with various circuits over a band
of frequencies. Curve a shows a very efficient
circuit. It will be noticed that a large response
(loud signals) is obtained at what, is called the
Resonant Frequency, that is, the point at which
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0,

z

Fig.

x
FREQUENCY

1.-Group of resonance curves for circuits of varying
efficiency. Curve b shows an average curve.

y z

the circuit is exactly in tune with the broadcasting
station. This is shown by the height of the curve
at the point x on the graph. On either side of the
resonant frequency, however, there is a quick falling
off in response. This means that another station
of equal power broadcasting on a nearby frequency,
say at y, would give in this case less than one-third
of the response (compare height of curve at y with
that at x). Again at z, still further from resonance,
there is practically no response. Contrast this
with curve c, that of the most inefficient of the
three circuits, and see how it differs. In this case
the maximum response, even when the wanted
station is dead on tune, is not as good as with the

first circuit. The most
important point, how-
ever, is the shape of the
curve. Instead of being
pointed it is compara-
tively flat. The result
of this is that the
broadcasting station at
y would come through
comparatively loudly,
actually at about half
the strength of the
wanted station. This
can be seen by compar-
ing the height of the
curve c at x with its
height at y.

How to Improve
Selectivity in a Simple
Circuit.-In considering
a set with a simple
tuned circuit, such as is
found in most sets of the
" det. and 2 L.F." type,
the problem which arises
is, how can the re-
sonance curve be made
to approach that of a ?

LEAKAGE IS LIKELY TO
OCCUR ACROSS HERE

Fig. 2-In designing efficient
coils, terminals connecting
the extreme ends of the
windings should not be

mounted close together.

Well, first of all there should be a good tuning coil.
The former of the coil should not be too small

(two to three inches is suitable), and the
insulation between the turns should be of a high
order. In this connection silk is better than
cotton as a covering for the wire, and the wind-
ings should not be coated with shellac varnish or
wax. A ribbed former is better than a plain
one, as there is less risk with the ribbed type of
leakage from one turn to another through the
material of the former. Again, avoid bringing
out the ends of the coil to terminals placed very
close together as in Fig. 2, as the full voltage
across the coil will then be applied across the
narrow strip of material between them, and
unless the insulating properties of this is of the
very highest order there will be leakage between
the terminals. Even if the former is of the finest
ebonite, it is better to have the terminals well
spaced because of the possibility of surface
leakage due to the accumulation of dust or
moisture.

Attention to
reduce losses
(2), (3) and (4).
We have yet to

consider losses ( I )
and (5), namely,
conductor losses
and dead-end
losses. Not much
need be said re-
garding the
former beyond
reminding the
reader to use wire
of a reasonable
thickness, by
which is meant,
not thinner than
about 28 -gauge.
On the other
hand, no useful
purpose is served
by having it of a
larger section
than 22 gauge, as
it only makes the
coil bulky.

Self Capacity. --
There is one point
in connection
with tuning coils
which has not
been mentioned.
Reference is made
to self capacity,
that is, the capa-
city between the
turns of wire.
This should be
kept as low as
possible by avoid-
ing pile winding (winding one turn over the other to
save space), and in the case of short-wave coils by.
spacing the turns. Wave -change switches associated
with the coil should also have low self capacity

Viliy only switches intended for use in H.F.

these points will all help to

THREE

USEFUL

AERIAL

CIRCUIT

ARRANGE -

ME N TS

APPLICABLE

TO ANY
RECEIVER.

------- --.--- -
7 -a-

Fig. 3- Various methods of obtain-
ing selectivity in a single tuned
circuit. They all suffer from certain

drawbacks. (See text.)
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Cm

circuits
_should b e
used, some
types of plugs
and jacks
and many
types ofmain s
switches be -
ing quite
unsuitable.

The tuning
condenser is
another com-
ponent in the
tuned circuit
which should
be above
reproach.
Most modern
types a reFREQUENCY very good

Fig. 4.-Graph showing how sensitivity and losses
and selectivity increase with the addition here are al -

of reaction. most certain
to be con-

fined to the dielectric. For this reason the minimum
solid dielectric is advisable, therefore an air dielec-
tric instrument is preferable to one with bakelite
between the vanes.

Selectivity and Signal Strength.-A low -loss coil
and condenser alone will not give sufficient
selectivity for modern needs, so recourse has to be
made to one or more of the dodges shown in Fig. 3.
Unfortunately, all these arrangements cause some
loss in signal strength for the gain in selectivity.
Fitting a series aerial condenser, using a loose -
coupled semi-aperiodic aerial coil, or tapping the
aerial on to the coil near the earthed end, all have
much the same effect in that sensitivity drops
rapidly with the increase in selectivity. This means
that where interference from the local station is
very bad the series condenser has to be reduced to
such a small figure or the tapping has to be taken
to such a low point that sensitivity is reduced,
with the result that the wanted station then
becomes weaker.

The Effects of Reaction.-The
fact is that the single tuned circuit
has its limitations ; therefore if the
best is to be got out of it it should
be carefully designed. There is,
however, one easy means of
overcoming the losses, already men-
tioned, that is by using Reaction.
The effect of reaction is virtually
to negative the resistance of the
circuit. " Well, then," it may be
asked, " why bother about having
the circuit efficient if all the losses
can be overcome by a twist of the
reaction knob ? " The answer is
that the difference lies in the ease
of operation. The inefficient cir-
cuit has to Le made to work
on the edge of oscillation in order
to maintain the maximum
response, which response will drop

to a low figure if the reaction is reduced slightly. The
low -loss circuit, on the other hand, will give quite
a good response even with minimum reaction.

That reaction is able to increase selectivity is
shown by Fig. 4, which gives the different resonance
curves obtained with varying degrees of reaction.
If these curves are examined it will be seen that an
increase of reaction means a great increase in sen-
sitivity at the resonant frequency, but only a very
slight increase at other frequencies. This means
that if one had tuned in to a station and was
experiencing interference from another station, an
increase in reaction would produce a large increase
in the strength of the wanted station, but only
a small increase in that of the unwanted. It does
not mean that interference from the unwanted
station would disappear on bringing up the reaction
as many people seem to expect. True selectivity
is determined by the ratio of the two signal strengths.
One must not overlook the fact that although the
strength of the unwanted station is slightly greater
when reaction is applied, yet the strength of the
wanted station becomes many times greater than it
was before.

Now suppose we reduce the strength of the wanted
station by means of a variable condenser in series
with the aerial or some similar device until it is back
at its original level. What will happen to the
unwanted signals ? Well, naturally, they will be
reduced also. In fact, they will either become very
weak indeed or else disappear.

This quite clearly shows there is an increase in
selectivity because without reaction the desired
station is of a certain strength, but accompanied
by interference, but with reaction it is still
the same strength, but without interference.

The method just described of reducing the input
from the aerial and compensating for the resultant
loss of signal strength by increasing the reaction is
quite commonly used, and is a very useful way of
reducing interference from other stations.

Band-pass Filters.-The single tuned circuit has
its limitations, and if it is found that such a circuit
when efficiently designed and used with a judicious
amount of reaction is still inadequate, then the only
thing to do is to use more than one tuned circuit.

FREQUENC
Fig. 5._7 -Resonance curves of a coupled circuit with various degrees of coupling.
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Perhaps the simplest arrangement is the addition
of another tuned circuit before the detector. The
two circuits are loosely coupled, the degree of
coupling determining the shape of the resultant
response curve. The advantage of this scheme is
that it gives increased selectivity without a very
great loss in signal strength. Such an arrangement
is known as a band-pass filter, and this produces a
flat-topped response curve of the form shown at
d in Fig. 5.

The fitting of a band-pass arrangement to an
existing receiver, and the adoption of other devices
to improve the selectivity, are fully dealt with in
the following pages of this booklet.

AERIAL SYSTEMS AND SELECTIVITY
Particulars in Regard to the Most Suitable
Aerial Arrangement for the New Conditions

are Given in this Section
IT is not always realized that the aerial -earth

system can have a pronounced effect upon
the ability of a receiver used with it to

eliminate unwanted stations. This is an important
point which should receive careful attention when
trying out various methods of improving selectivity.
The maximum length for an outside aerial per-
mitted by the Post Office authorities is 100ft.,
and some years ago everyone who erected an aerial
felt it his duty to make full use of the maximum
length allowed. That was all very well when the
greatest possible range was required regardless of
sharp tuning (which was not necessary, due to the
few stations in operation), but to -day it is scarcely
ever wise to attempt to employ an aerial longer
than 70ft. or so (this length includes the lead-in),
whilst when the receiver itself is not of an inherently -
selective type the length can generally be cut down
to sonic 30ft. with advantage.

Height-Not Length.-In any case it is not the
length of the aerial wire which is most important,
even when the question of selectivity can be
ignored, but it is the height which is all-important.

Fig. 7.-Excellent results are to be
obtained by using an aerial consisting
of an almost vertical wire as shown
above; such an aerial is non-directional4

Fig. 6.-This sketch shows the approximate dimensions
and effcient aerial..

Increasi n g
the effec-
tive height
by oft. will
nearly al-
ways prove
consider-
ably more
effective
than ex-
tending the
length by,
so much as
50ft. The
aim, there-
fore, in
erecting anaerial
should b e
to obtain
the great-
est possible
height com-
bined with
the short-
est length

with which the necessary " pick-up " required by
the particular receiver in use can be secured.

Low Capacity.-For an aerial to be selective
it must, like all other portions of the receiver tuning
circuits, have a low correctly,
impedance) to the high -frequency currents which
flow through it. This does not only mean that
the wire itself should be of a fairly heavy gauge
and of stranded form, but that it must have a low
capacity to earth. The latter requirement is
most important, and to comply with it the aerial
should always be kept as far away as conveniently
possible from roofs and walls of the house, trees,
etc. Fig. 6 shows the general arrangement and
approximate dimensions of what might be con-
sidered an almost ideal aerial for modern conditions
and for use with the average type of receiver.

The wire itself is of the so-called
7/22, and it is thoroughly insu-
lated at each end by means of a
string of egg insulators. Notice
also that the supporting wires at
each end of the aerial are
" broken " by a couple of insu-
lators so that they do not in them-
selves act as small aerials and

I " rob " the proper one of some of
35FT. the H.F. current.
MORE Aerial Direetion.-The direc-

tion in which the aerial " points
can have a fairly pronounced
effect, even if not upon the actual
selectivity, on the ability of the
receiver to eliminate the signals
of a powerful local station. All
" inverted -L -type " aerials are
most sensitive to signals coming
in a direction in the line of
the horizontal span, particu-

or a selective larly to those coming towards
the lead-in end. Because of this
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it is often possible entirely to eliminate local inter-
ference without altering the set in any way, but
cinerely by changing the direction of the aerial.
A better way, in situations where it can be adopted,

Fig. 8.-How to fix up a simple counterpoise
is to let the aerial consist of a vertical portion only,
or, at least, of a nearly vertical stretch, as shown
in Fig. 7. The pole or other support should be as
high as possible 10ft. or more is excellent-and
the wire should, naturally, be kept as far away
from the walls of the house as possible.

Make Sure the Earth is Good. - The earth
connection is often more important than the aerial
from the point of view of selectivity, and very often
a little spare time can be well spent in trying
different forms of earths. When the receiver is
installed in a ground -floor room and reasonably
close to a window, one cannot do better than employ
one of the many " chemical " earthing .devices
which are on the market. Although these are
generally fairly effective even when they are only
buried to a depth of a few inches it is nearly
always better to sink them three or four feet and,
if possible, into a layer of clay. Where an earth
of the kind just referred to is impracticable a
water pipe will often make a good substitute.
But water -pipe earths must not be taken too much
for granted, as they often are, since it will very
often be found that the pipe employed does not go
into the earth until it has traversed a fairly con-
siderable distance through various rooms and,
perhaps, even through another house. To be
really good the pipe must take a direct path into
the ground.

Another point to watch in using a water -pipe
earth is that the pipe is a cold -water one, because
many of those carrying hot water do not actually
go to earth at all.

Counterpoise Earths.-When a really effective
earth connection of one of the types mentioned
cannot be obtained, a good substitute can often be
found in the form of a sheet of wire -netting or gauze
placed under a carpet, and connected by means of a
wire to the earth terminal. Yet another form of
earth which sometimes gives excellent results
consists of a large metal plate fitted in the bottom

earth.

of the receiver cabinet. With some
receivers an " earth " of t.iis kind gives
much sharper tuning than dues one of the
more orthodox pattern.

A still better " earth " can be obtained
by taking a wire about oft. above the
ground and parallel to the horizontal
span of the aerial. This " counterpoise
earth," as it is called, mast be insulated
in just the same manner as the aerial
and connected to the earth terminal of
the set in the usual way (Fig. 8). The only
objection to the counterpuise earth is
that it increases the directional effect
of the aerial ; often this can be put to
good account, however, by arranging the
aerial and earth in a direction which is at
right -angles to the line between the local
station and the receiver.

Indoor Aerials.-Most of the above
remarks apply with equal force in cases
where an outside aerial is impossible and
an indoor one must be used instead.
There are a few additional points which
should be raised in respect to indoor
aerials, but before dealing with them it

should be stressed that an outside aerial, if
properly arranged, is almost invariably to be
preferred to an indoor one, both on the score of
selectivity and sensitivity. With an indoor aerial
it is usual to take the wire, or one cf the special
materials sold for the purpose, along the walls of
the room. Whilst this
is convenient and neat,
however, it is not always
the best method since
the capacity of the
aerial to earth (the
walls of the room in this
case) is higher than it
need be. Because of
this, it is better, where
conditions allow, to let
the aerial consist of a
single length of wire go-
ing across the centre of
an attic or the under -
r o o fing. The wire
should be as far away
ftom the walls and the
roof as possible, and the
same conditions regard-
ing its direction apply as
in the case of outdoor
aerials. In all probability
the lead-in must come
down close to the wall,
so make it as short as
possible.

Frame Aerials-Tho
directional property of
an aerial can he put to
good use by employing a
frame aerial, which can
be rotated at will to cut
out any unwanted signal.
This advantage must mercial fra.ne aerial.

Fig. 9.-A typical com-
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be paid for, however, in the way of decreased
sensitivity, so that it is not generally successful
to attempt to employ a frame with any receiver
having less than one efficient S.O. stage. In con-
necting a frame to an ordinary receiver it is neces-
sary first of all to remove the aerial tuning coil,
since the frame serves its purpose besides acting as

AERIAL COIL

To EARTH TERMINAL

Fig. I0.-Showing the method of connecting a frame
of the aerial tuning coil.

an aerial. Then the two ends of the frame aerial
are connected in place of the " grid " and " earth "
terminals respectively of the tuner so that the
frame is tuned by the normal aerial tuning con-
denser. All the necessary connections are shown
in Fig. 10, where it is assumed that the frame
is fitted with its own wave -change switch and that
a ganged tuning condenser is not employed in the
set. When a ganged condenser is used a frame
aerial is out of the question unless one is prepared
to fit a separate. condenser for use with it.

-SELECTIVITY DEVICES
In this Section Reference is Made to a Number
of Simple Devices by Means of Which a
Greater Degree of Selectivity may be Obtained

BECAUSE increased selectivity, or sharpness of
tuning, is required, it does not necessarily mean

that the receiver must be completely rebuilt or
even drastically modified, since there are a number
of little devices which may be fitted to produce the
desired effect. The simplest of these is the well-
known pre-set aerial series condenser which is
imply. joined between the aerial lead-in and

the aerial terminal on the receiver as shown in Fig.
11. Pro -set condensers are to be obtained in a
ariety of (maximum) capacities between about

.0001 mfd. and .002 mfd. but, in t" ,-.',4"$41;,7

cases a capacity of either .0002 mfd. or .0003 mfd.
will prove most suitable. Once the condenser has
been connected in circuit, it must be adjusted
to its optimum setting by means of the small
ebonite knob provided for this purpose. It will
soon be found that if the capacity is made too
small, by unscrewing the knob beyond a certain

aerial in blase

411/r

Illtriiiir.....\\,0-10\`,
iMmill1111111

point, signal strength and maximum volume will
suffer. On the other ,hand, if the capacity is too
great, the increase in selectivity might be insufficient.
It will, therefore, be clearly understood that the
best setting should be found by experiment and by
carefully checking results at various capacities.
On altering the capacity it will at once be forme
that (with most receivers not provided with a gam
condenser), the dial readings for the various stations
will be modified, the actual reading being higher
when the pre-set capacity is reduced, and vice
versa. Because of this, it is desirable that the
optimum pre-set adjustment should be found before
the receiver is finally calibrated, and the dial
readings entered on the special chart given free
with the current issue of PRACTICAL WIRELESS.

Sometimes it is desired to increase the selectivity
of the receiver only when receiving certain stations,
and to retain the maximum amount of sensitivity
on other stations. In such cases, it is best to
mount the pre-set condenser on the panel so that
the knob is easily accessible ; a simple method of
doing this is illustrated in Fig. 12. Another method
which is better in many respects is to employ
a .0003 mfd. variable condenser in place of the pre-
set. This may be of either the air or bakelite
dielectric type and, if an ordinary knob is fitted,
a few marks can be made on the panel so that the
optimum settings for particular stations can quickly
and easily be duplicated.
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A Simple Form of Series -Aerial Condenser.-
Quite often it is found with a rather old-fashioned

local station " receiver, that the tuning is not
even sufficiently sharp to enable the two nearby
transmitters-Regional and National-to be entirely
separated. Such a state of affairs definitely
points to a most inefficient set, but if the owner has
no intention of replacing it by a new one a great

AERIAL

PRE-SET
dONDENSER
0003MFD MAX.

Fig. 11.-This diagram illustrates the pre-set condenser arrange-
ment with the addition of an anti -break -through choke.

improvement can be effected by employing one
of the methods just described. An even simpler
and less -expensive system can be made use of,
however, and the idea is illustrated in Fig, 13.
A short length of twin flex acts as a perfectly effec-
tive small -capacity pm -set condenser, the end of
one strand being joined to the aerial lead-in, and
the end of the other to the aerial terminal. The
most suitable length of wire can best be found by
trial, starting with a piece about 4ft. long and
gradually unwinding it at one end as shown.
When the correct capacity has been found, the wire
can be cut off to the correct length. Perhaps
it should be mentioned in passing that the ends
of the two strands should not normally be allowed
to touch each other, or else the device will have no
effect. At the same time, if the full sensitivity
of the set is ever required for receiving a distant
station while one of the locals is closed down, the
condenser can easily be put out of circuit by
twisting the bared ends of the flexible wires together.

Using Different Coils.-There is no doubt that
one of the most effective ways of all to increase
selectivity, especially with a comparatively old
set, is to replace the coils by others of more advanced
type. This subject is fully dealt with, however,
in another section of this booklet under the title
of " Choosing Coils," so there is no need to deal
with it here.

Modifying the Detector.-It is frequently possible
to obtain a very useful increase in selectivity by
making slight alterations in the detector circuit.
The simplest of these is to exchange the detector
valve for one of higher impedance, such as an H.L.,
H.F., or even an R.C. one. This will give the
necessary increase in selectivity without introduc-
ing any ill effects in other directions, provided that
the valve is not preceded by a very powerful
high -frequency amplifier, and that the trans-
former connected in Fits anode circuit is of an
efficient pattern.

If the slight extra expense and wiring modifica
tion are not objected to, it is an excellent plan to
replace the detector valve by one of the screened -
grid type. The method of doing this is clearly,

shown in Fig. 14, where
the previous connections
are shown as broken,
lines, and the new ones
as full lines. A poten-
tiometer is not an'

absolute essen.
tial for;
supplying the,
screening- gridl
potential, but
it is well
worth while,
since it
enables t h e
o ptim um
screening- grid
potential to be
found under
working con.
ditions. The'
connections
shown are'

equally applicable to either battery or mains
operated sets. There is one little point which should
be borne in mind when changing over to the S.G.
detector, which is that the impedance in the anode'
circuit of the valve should be as high as. possible.'
For that reason it is most satisfactory
the following transformer on the resistance-,
capacity system, using an anode resistance of not
less than 100,000 ohms and connecting this to the,
highest H.T.H- voltage tapping available.

Grid Condenser and Leak Alterations.-A good'
deal of improvement can often be made by the,
simple process of altering the values of the
detector grid condenser and grid leak. Reducing
the former to about .0001 mfd. and increasing the
latter to some 5 megohms will, in many instances
make quite a considerable improvement. For
purposes of trial it is an excellent idea to fit a I
.0003 mfd.
pre-set in place
of the fixed
grid conden-
ser, and try
various set-
tings. T h e
only objection
to this sug-
gestion is that
if a high signal
voltage is
applied to the
detector, there
is some chance
of overloading
and conse-
quent distor-
tion, although
in the majority
of cases, es-
pecially where
an effective

SWITCH

ANTI -
BREAK-
THROUGH
CHOKE

To A .TERiA ON SET.

PANEL

TERMINALS
REVERSED

4 B.A. BOLT

Fig. 12.-It is sometimes more'
convenient to mount the pre-set
condenser on the panel and this,
can be done as shown, by reversing

the terminals.
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pro -detector volume control is fitted, there will be
no difficulty whatever in this respect.

Changing to Anode-bend.-Anode-bend detec-
tion is scarcely ever used at the present time,
but it is very useful in providing sharpness of tun-
ing, due to the low damping which is imposed
on the preceding tuned circuit. Luckily, it is only
a matter of moments to change over from leaky -
grid to anode -bend and the necessary alterations
are shown in Fig. 15. The grid condenser is short-
circuited and the leak disconnected, whilst the
connection from the " earth " end of the grid coil
is replaced by a lead going to a tapping on the
grid -bias battery. It is sometimes better to include
a decoupling resistance in the G.B. lead to prevent
instability and this is shown by broken lines in
Fig. 15. When the decoupling resistance is found
necessary a .1 mfd. fixed condenser should be
connected in the position indicated by broken
lines, so that correct tuning is not affected by the
modification. The optimum value of grid bias
for the detector will depend upon the type of valve
employed and also upon the H.T. voltage supplied
to its anode, but will generally prove to be either
1 or 3 volts.

Reaction Improvements.-It is widely known
that reaction is one of the very best aids to selec-
tivity, and, therefore, it need hardly be stressed
that any alteration which improves the " smooth-

' ness " of control will be a great help in the quest
for interference -free reception. Some of the methods
already dealt with, particularly those by which
the values of detector grid -circuit components are
modified and where an S.G. or anode -bend detector
are used, will automatically improve reaction
control to a noticeable extent. Another useful
idea is to insert a non -inductive fixed resistance of
between 100 and 500 ohms between the anode of
the detector valve and the reaction condenser,
whilst a second way is to connect a .0002 mfd.
fixed condenser between the anode and earth.
Any of the other well-known methods of " steady-
ing " reaction, such as varying the detector's
H.T. voltage and using a more efficient H.F.
choke, are well worthy of trial.

Superhet Principle.-Where the utmost selectivity
is desired, it is obviously essential to employ the
superheterodyne circuit, although, where accurate
methods of matching can be employed, it is pos3ible
to obtain a similar high degree of selectivity with
two or more H.F. stages. The latter arrangement,
however, requires that all tuned circuits are very
accurately matched, and this is not a simple matter
for the home -constructor. On the other hand, the
superheterodyne feature may be employed by a
home constructor with every confidence, as the
separate coils which are required may now be
purchased from many different firms, and the
assembly of correct parts will enable a highly -
efficient receiver to be built up. The reason for the
selective properties of the superheterodyne circuit
is to be found in the method in which the frequency
of a received station is changed into some other
pre -determined frequency, and subsequent ampli-
fication carried out at this new frequency. Tho
circuit consists of a first detector (which may or
may not be preceded by a standard H.F. amplifier) ;

441°Psr

an oscillator valve tuned to oscillate at a definite
frequency ; one or more H.F. amplifiers which are
pre -tuned to the new frequency ; a second detector ;
and finally, normal L.F. stages. The inter-
mediate frequency amplifiers which follow the
oscillator circuit are provided with H.F. trans-
formers which are tuned to a high wavelength
(usually in the region of 2,000 metres), and thus
there is no necessity for tuning condensers for these
stages.
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COMMERCIAL SELECTIVITY
DEVICES.

THERE are, of course, a large number of
readers who do not wish to make any modi-
fication to the existing receiver, either

because it is a commercial model and they are
afraid of damaging it, or because they do not feel
that they possess sufficient mechanical ability to
carry out any alterations. Such readers are well
catered for, however, by the many manufacturers

! ADAPTING EXISTI C TUNING SCALES
rm. oami  ..).

WHERE a commercial receiver is in use, and
this is provided with a tuning scale upon
which station names are engraved, it will

be found that with the new conditions these names
will be in the wrong positions. This may be
remedied in the majority of cases by communicating
with the actual manufacturers of the receiver and
they will be found to be quite prepared to furnish a
new scale (upon receipt of the type number of the
set) at a really nominal cost. If, for some reason,
a new scale cannot be obtained it should not be a
difficult proposition either to remove the original
scale, or cover it with a thin strip of good -quality

THE LONG -WAVE STATIONS ARE SHOWN
IN THE INNER CIRCLE.
THE OLD READINGS
ARE NEAREST THE
DIAL. A s
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paper or thin ivorine. This should be fixed in
position with strong adhesive so that there is no
possibility of movement, and the new indications
should be prepared by the simple expedient of
tuning in as many stations as possible, and marking
their positions on the scale. In some cases it will
then be found possible to draw up a chart and from
this to ascertain the positions of the remaining
stations and to mark them ore the scale, although
in most receivers an improvement will be effected
by marking only a few stations (preferably those
which are received constantly at good strength)
and leaving the remainder of the scale blank.
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of commercial wireless accessories, and the following
brief list gives some indication of the types of
device which may be obtained, and the methods of
using them.

The most common arrangement is a tubular
condenser, known in earlier wireless days as a Billi
Condenser. It consists of a tube of metal inside
which slides a metal rod, the two being kept from
contact by a thin sleeve of insulating material such
as bakelite or mica. The Pix is a good example of
this device, as is also the Pressland Cop. The
tube is fitted with one terminal for connection to
the aerial lead, and the sliding rod is furnished with
another terminal for connection to the aerial
terminal of the act. The device is, of course, a pm -
set condenser having a maximum value of approxi-
mately .0003 mfd. or so, and by withdrawing the
sliding rod the capacity may be reduced and
selectivity thus controlled.

Another device which also makes use of the aerial
pre-set condenser arrangement, without, however,
actually employing any standard condenser arrange-
ment, is the Varial. This relies for its function
upon the capacity existing between two pieces of
wire twisted together, and the adjustment is
effected by sliding a moulded bakelite section along
the wires during the course of which it untwists
them or twists them together. There is also the
neat Graham Farish device known as the " Slot,"
built up on the small condenser principle. In
addition, sundry other commercial devices are
available, but, as previously stated, they rely in
the majority of cases upon the small semi -variable
condenser principle.

In addition to the insertion of one of these devices
in the aerial lead it must not be forgotten that the
efficiency of the earth connection plays a very
important part in the selectivity of a receiver. Thus
a very poor earth will result in flattening of the
tuning and also in a greatly reduced range, whilst
in some eases it may even lead to instability. To
improve the earth connection one of the principal
points to ,watch is the condition of the actual soil
surrounding the buried material. The latter should.
of course, be of large area, and whilst a coil of
copper wire dropped loosely in a hole and then
covered, will provide a fairly good arrangement, it
is preferable to take a large sheet of metal, or even
a bucket, bath, etc., and solder the earth lead to
this. To avoid failure of the joint, it is worth while
to paint this or bind it with good quality insulation
tape. Coke or other moisture -retaining material
should be packed round time earth connection to
ensure that the ground is kept in a really damp
condition and resistance thus kept down. Amongst
the many commercial schemes for retaining moisture
and also providing good metallic connection may be
mentioned Filt. This is a small copper canister
which is filled with a special chemical, and the earth
lead is attached to a terminal on the side of the
canister: Ronnie is a similar arrangement, and this
is obtainable packed into a copper earth tube.
Siltit makes use of the chemical in a copper tube
into which a multi -strand copper cable is soldered,
and the ends of the wire are spread out to furnish
a large surface and also to dispense with all risk of
the connection coming adrift, and at the same,
time providing a greater area of contact.
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pro -detector volume control is fitted, there will be
no difficulty whatever in this respect.

Changing to Anode-bend.-Anode-bend detec-
tion is scarcely ever used at the present time,
but it is very useful in providing sharpness of tun-
ing, due to the low damping which is imposed
on the preceding tuned circuit. Luckily, it is only
a matter of moments to change over from leaky -
grid to anode -bend and the necessary alterations
are shown in Fig. 15. The grid condenser is short-
circuited and the leak disconnected, whilst the
connection from the " earth " end of the grid coil
is replaced by a lead going to a tapping on the
grid -bias battery. It is sometimes better to include
a decoupling resistance in the G.B. lead to prevent
instability and this is shown by broken lines in
Fig. 15. When the decoupling resistance is found
necessary a .1 mfd. fixed condenser should be
connected in the position indicated by broken
lines, so that correct tuning is not affected by the
modification. The optimum value of grid bias
for the detector will depend upon the type of valve
employed and also upon the H.T. voltage supplied
to its anode, but will generally prove to be either
1 or 3 volts.

Reaction Improvements.-It is widely known
that reaction is one of the very best aids to selec-
tivity, and, therefore, it need hardly be stressed
that any alteration which improves the " smooth-

' ness " of control will be a great help in the quest
for interference -free reception. Some of the methods
already dealt with, particularly those by which
the values of detector grid -circuit components are
modified and where an S.G. or anode -bend detector
are used, will automatically improve reaction
control to a noticeable extent. Another useful
idea is to insert a non -inductive fixed resistance of
between 100 and 500 ohms between the anode of
the detector valve and the reaction condenser,
whilst a second way is to connect a .0002 mfd.
fixed condenser between the anode and earth.
Any of the other well-known methods of " steady-
ing " reaction, such as varying the detector's
H.T. voltage and using a more efficient H.F.
choke, are well worthy of trial.

Superhet Principle.-Where the utmost selectivity
is desired, it is obviously essential to employ the
superheterodyne circuit, although, where accurate
methods of matching can be employed, it is pos3ible
to obtain a similar high degree of selectivity with
two or more H.F. stages. The latter arrangement,
however, requires that all tuned circuits are very
accurately matched, and this is not a simple matter
for the home -constructor. On the other hand, the
superheterodyne feature may be employed by a
home constructor with every confidence, as the
separate coils which are required may now be
purchased from many different firms, and the
assembly of correct parts will enable a highly -
efficient receiver to be built up. The reason for the
selective properties of the superheterodyne circuit
is to be found in the method in which the frequency
of a received station is changed into some other
pre -determined frequency, and subsequent ampli-
fication carried out at this new frequency. Tho
circuit consists of a first detector (which may or
may not be preceded by a standard H.F. amplifier) ;
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an oscillator valve tuned to oscillate at a definite
frequency ; one or more H.F. amplifiers which are
pre -tuned to the new frequency ; a second detector ;
and finally, normal L.F. stages. The inter-
mediate frequency amplifiers which follow the
oscillator circuit are provided with H.F. trans-
formers which are tuned to a high wavelength
(usually in the region of 2,000 metres), and thus
there is no necessity for tuning condensers for these
stages.
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COMMERCIAL SELECTIVITY
DEVICES.

THERE are, of course, a large number of
readers who do not wish to make any modi-
fication to the existing receiver, either

because it is a commercial model and they are
afraid of damaging it, or because they do not feel
that they possess sufficient mechanical ability to
carry out any alterations. Such readers are well
catered for, however, by the many manufacturers

! ADAPTING EXISTI C TUNING SCALES
rm. oami  ..).

WHERE a commercial receiver is in use, and
this is provided with a tuning scale upon
which station names are engraved, it will

be found that with the new conditions these names
will be in the wrong positions. This may be
remedied in the majority of cases by communicating
with the actual manufacturers of the receiver and
they will be found to be quite prepared to furnish a
new scale (upon receipt of the type number of the
set) at a really nominal cost. If, for some reason,
a new scale cannot be obtained it should not be a
difficult proposition either to remove the original
scale, or cover it with a thin strip of good -quality
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paper or thin ivorine. This should be fixed in
position with strong adhesive so that there is no
possibility of movement, and the new indications
should be prepared by the simple expedient of
tuning in as many stations as possible, and marking
their positions on the scale. In some cases it will
then be found possible to draw up a chart and from
this to ascertain the positions of the remaining
stations and to mark them ore the scale, although
in most receivers an improvement will be effected
by marking only a few stations (preferably those
which are received constantly at good strength)
and leaving the remainder of the scale blank.
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of commercial wireless accessories, and the following
brief list gives some indication of the types of
device which may be obtained, and the methods of
using them.

The most common arrangement is a tubular
condenser, known in earlier wireless days as a Billi
Condenser. It consists of a tube of metal inside
which slides a metal rod, the two being kept from
contact by a thin sleeve of insulating material such
as bakelite or mica. The Pix is a good example of
this device, as is also the Pressland Cop. The
tube is fitted with one terminal for connection to
the aerial lead, and the sliding rod is furnished with
another terminal for connection to the aerial
terminal of the act. The device is, of course, a pm -
set condenser having a maximum value of approxi-
mately .0003 mfd. or so, and by withdrawing the
sliding rod the capacity may be reduced and
selectivity thus controlled.

Another device which also makes use of the aerial
pre-set condenser arrangement, without, however,
actually employing any standard condenser arrange-
ment, is the Varial. This relies for its function
upon the capacity existing between two pieces of
wire twisted together, and the adjustment is
effected by sliding a moulded bakelite section along
the wires during the course of which it untwists
them or twists them together. There is also the
neat Graham Farish device known as the " Slot,"
built up on the small condenser principle. In
addition, sundry other commercial devices are
available, but, as previously stated, they rely in
the majority of cases upon the small semi -variable
condenser principle.

In addition to the insertion of one of these devices
in the aerial lead it must not be forgotten that the
efficiency of the earth connection plays a very
important part in the selectivity of a receiver. Thus
a very poor earth will result in flattening of the
tuning and also in a greatly reduced range, whilst
in some eases it may even lead to instability. To
improve the earth connection one of the principal
points to ,watch is the condition of the actual soil
surrounding the buried material. The latter should.
of course, be of large area, and whilst a coil of
copper wire dropped loosely in a hole and then
covered, will provide a fairly good arrangement, it
is preferable to take a large sheet of metal, or even
a bucket, bath, etc., and solder the earth lead to
this. To avoid failure of the joint, it is worth while
to paint this or bind it with good quality insulation
tape. Coke or other moisture -retaining material
should be packed round time earth connection to
ensure that the ground is kept in a really damp
condition and resistance thus kept down. Amongst
the many commercial schemes for retaining moisture
and also providing good metallic connection may be
mentioned Filt. This is a small copper canister
which is filled with a special chemical, and the earth
lead is attached to a terminal on the side of the
canister: Ronnie is a similar arrangement, and this
is obtainable packed into a copper earth tube.
Siltit makes use of the chemical in a copper tube
into which a multi -strand copper cable is soldered,
and the ends of the wire are spread out to furnish
a large surface and also to dispense with all risk of
the connection coming adrift, and at the same,
time providing a greater area of contact.
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CHOOSING COILS FOR SELECTIVITY
This Section DealsWith the Types and Arrange-
ment of Coils which Should be Adopted when

Maximum Selectivity is Called For
The correct choice and use of coils

have, generally speaking, a greater
effect upon selectivity than any
other items in connection with the
receiver. It is fortunate that there
is now available an extremely wide
range of efficient
coils. most of
which can be in-
terchanged with-
out much diffi-
culty with older
types already
fitted in the set.
The latest iron -
core coils are extremely good from the point of view of
selectivity, but as they are also more efficient than
most coils of the older kinds it is not always wise
to use them as replacements in receivers of the
more complicated types, unless one is prepared to
make other slight modifications to ensure complete
stability. In the case of detector-L.F. types of
receivers, however, the change can be made without
any difficulty arising. It would be impossible here
to mention all the various makes of iron -cu e coils
available, or to give the connections for each, but
full details as well as circuit diagrams can be
obtained from any of the manufacturers without
charge.

Loose -coupled Aerial Windings. - Considering
first of all the simple detector-L.F. type of set, it can
be said that, in choosing a new tuner, it is wise to
obtain one of the kind provided with a loose -
coupled aerial winding which has tappings by
means of which the degree of selectivity can be
varied to suit any set of circumstances. The
circuit diagram of a tuner of this type is given in
Fig. 17 as an illustration of the state-
ment just made. It will be seen that
the aerial can be attached to

Fig. 14.-The additional connec-
tions required when using an S.G.

valve as detector.

IMF
NONINOUCTIVE

CONDENSER

I

AERIAL
LEAD -IN

FLEX FORMING
SERIES AERIAL CONDENSER

Fig. 13.-Using a length of ordinary
flex as a low -capacity series aerial

condenser.

any one of the tappings on the winding shown on
the left, so that the effective size of this winding,
and, consequently, the degree of coupling obtained,
can be varied.

Transfer-tappings.-Another form of tuner which
is particularly good, on account of the fact that it
provides an equal degree of selectivity on both long
and medium waves, is theoretically shown in
Fig. 18. In this case both the medium -wave and the
long -wave windings are tapped (to reduce the
inevitable damping " effect of the aerial), and an
aerial change -over switch is combined with the
ordinary wave -change switch. Many coils of this
type are available, whilst a slightly different one
which produces the same effect was described on
page 633 of PRACTICAL WIRELESS, dated December
9th, 1933. Coils of this type can be used in any
type of receiver, whether it has several H.F. stages
or none at all.

Modifying Existing Coils.-There will no doubt
be many readers who would like to take
advantage of the benefits offered by coils of

the types just
mentioned, b u t
who do not feel
disposed to buy or
make a set of new
ones. A simple
method of adding
a loose -coupled
winding to an
existing coil is
shown in Fig. 21
whilst Fig. 20
shows how trans-
fer - tappings can
be provided and
made use of in
conjunction with
a switch of the
single-pole-
chan g e - over
type. In the
latter case a
connection
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can .be made to the
middle turn of the
Medium -wave a n d
long -wave windings
by scraping away the
insulation for a
length of lin. or so,
and soldering on a short
length of thin flex. To
prevent burning the wind-
ings whilst soldering it is
a good plan to place a
slip of mica underneath
the wire. In the case of
the long -wave winding, it
might in some cases be
necessary partly to un-
wind it, since the turns
will not otherwise be so
easily accessible. Although
it has been suggested that
the tappings be taken
from the centre of the
windings, this is not
always the best place, but
it is generally effective.
If a little experimentation
is not objected to, how-
ever, it is a good plan to
try various tapping points and then choose those
which sharpen tuning to the greatest extent. Long -
wave selectivity will rarely present any difficulty,
and so it will perhaps be sufficient
to try alternative medium -wave
tappings only. This can be done
easily by attaching an ordinary
pin to the end of the flex and press-
ing this between adjacent turns at
various points on the winding. The
pin will scrape away the insulation
and so make contact with the wire.

Using Band-pass Tuners.-In
nearly every case a useful improve-
ment in selectivity, especially with
sets not having an H.F. stage, can
be secured by replacing the single -
circuit aerial tuner by a band-pass
one. The connections will, natur-

ally, depend upon the
make of the tuner
chosen, but all details
will be found on the
instruction sheet issued
by the makers. In most
instances the modifica-
tion will make it
desirable to employ a
two -gang condenser for
tuning, but this is not
essential if the owner
does not mind operating
two separate condensers
simultaneously.

Instead of scrapping
the present tuner, it can
in nearly every case be
used in conjunction with

\WI LOOSE- COUPLED
W AERIAL WINDING

AERIALAERIAL
TAPPINGS

glFACTION

/WINDING

WINDING
.1 .

Fig. I7.-The circuit of a
selective tuner with tapped
loose -coupled aerial winding.

11

GRID CONDENSER
SNORT -CIRCUITED
AND GRID LEAK

DISCONNECTED

Fig. I5.-This shows the method of changing over from leaky -grid to anode -
bend detection.

another similar one to provide a band-pass circuit.
The principal modifications required in making this
alteration are shown 19, where it has been

assumed that the coils are of the
screened type and that they are to
be tuned by means of separate con-
densers (this being practically
essentials). The value of the coup-
ling condenser is shown as being
.01 mfd., since this is generally
most suitable. If, however, the
coils are unscreened, a capacity
of about .04 mfd. will be required

Fig. 16- The Graham Farish
"Slot " Selectivity Device.

and the coils should be placed
fairly near together and with their
axes at right -angles.

Medium - wave Breakthrough.-
Though it is not quite the same
thing as inselectivity, breakthrough

of a medium -wave
transmission when
listening to long -wave
stations can result in
serious interference.
Probably the best
method of preventing
breakthrough is to use
coils which are specially
designed with this end
in view ; for this purpose
the aerial winding is
usually designed so that
it does not resonate to
any station frequency
on the medium waves ;
they generally give a
circuit arrangement
similar to that shown in

I / MEDIUM -WAVEy WINDING

AIND111G

GANGED ONGVAVE
W/C SWITCH- WINDING

Fig. 18.-An aerial tuner
with transfer -tapping is
illustrated bu this L'.4agrain.



12 MAKING YOUR SET SELECTIVE

ANTI-
BREAK -

THROUGH
WINDING

' 1 /8

MAV WINDING

REACTION
0 WINDING

%-0

3-PQINT
W/C

SWITCH VW WINDING

4 

Fig. 20a.-Circuit arrangement of a
tuner intended to prevent medium -

wave breakthrough.

was described on page 684 of PRAC-
TICAL WIRELESS, dated December
16th, 1933.

Another way is to include a
special anti -breakthrough choke
in the aerial circuit, as shown in
Fig. 22a. The choke is used only
for long -wave reception and is
short-circuited by means of a push-
pull switch when it is desired to
listen to medium -wave stations. If
desired, a suitable choke can be
made quite easily, as shown in

Fig. 20a, where
a loose -
coupled aerial
winding is in
series be-
tween the
aerial termi-
n a 1 and a
tapping o n
the long -wave
winding.
Several coils
of this type
are on the
market, and
the method of
making one

PRESENT COIL

, :1*;
'1/4.1e://leyt

- .::'...,_.
..,---_,,:t(z.01,-,------_,:;;;:4 t%

V111111. fr-1Z;'.;.-7-'.?"i
& CONDENSER

Oili .1,._,,12:"
ill,. ,j1.41--:!;1;.sV://A.

et. '' tK

irozf..,ee._,--
To GRID

:11 --.---- 1ICI

;I;

11%1 III

111

Ili!I ICI

1
Ili i Iii1tAG

0

:
to 014'

trie .-----.U.L10..., lilti^-.,
.-L---__Li ib

Fig. 21a. The bobbin
can be turned in
ebonite, or may be
built up from five
discs of stout card-
board, two of which
are }in. diameter and
three fin. The discs
can be fastened to-
gether with glue, or
by means of a 4 B.A.
bolt passed through
them. The winding
consists of 220 turns of
38 -gauge enamelled
wire, of which 110
turns are placed in

-1; DIA.
I AT BOTTOM I

OFGRCOVES

(II
11111

111%1111
III

Fig. 21a.-Details of an easily
breakthrough choke.

Wr.
1111111111

E

Fig. 19.-This sketch shows how nearly any tuner can be made into a band-pass arrangement
by adding a new coil, tuning condenser, and coupling condenser.

EBONITE
OR BUILT-UP
BOBBIN

made anti -

ADDITIONAL
COIL AND
CONDENSER

tif

ANTI -BREAK -THROUGH
CHOKE

SHORTING
SWITCH

Fig. 22a.-This shows the
connections for an anti -break

through choke.

each slot. In using
an anti -break-
through choke of any
type it should be
mounted as far as
possible away from
unscreened coils or
chokes and with its
axis at right angles
to them.

Using Plug-in
Coils.-It has already
been mentioned that
in order to attain a
sufficiently high
degree of selectivity
for the new con-
ditions, it is often
desirable to use

either a loose -
coupled aerial coil
or a band - pass
Inter. Both of

To EARTH these arrange-
ments can be
provided quite
easily with plug-
in coils if a little
extra complica-
tion is not ob-
jected to. Fig.
23 shows how a
loose - coupled
aerial coil can be

To AERIAL

used in con-
junction with
the dual -range
tuning circuit
consisting of
two plug-in
coils. The addi-
tional coil might
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conveniently be a size 25 or so for medium -wave
reception, but the optimum size must be found by
trial, since it will vary considerably with the type
of aerial in use and the degree of selectivity
required. It is sometimes possible to find a par-
ticular coil with which the set's sensitivity is just as
good as with the less selective arrangement.

AERIAL TUNER

EARTH
TERMINA

Fig. 21.-Improving selectivity

SINGLE POLE
CHANGE- OVER

SWITCH

TO AE2iAl. TERMINAL.

TuRN4 ON TOP OF METIUM
4- WAVE' YVNOING.

by adding an aperiodic aerial winding.

Band-pass With Plug-in Coils.-The arrangement
of Fig. 23 is only suitable for the aerial circuit of an
S.G. receiver, because it could not conveniently be
modified for use with reaction. When reaction is
to be applied to the aerial, as in a Det.-L.F. set, the
only really efficient way to obtain ultra -selectivity
is by the use of a band-pass tuner. The connections
for a band-pass circuit with reaction are shown in
Fig. 22. It will be seen that
five coils are used in all, two
of them forming a dual -range
circuit, and the other three
acting similarly with the
addition of a reaction circuit.
The two circuits are tuned by
separate condensers, but a
single three-point wave -
change switch v acts on
both. Coupling between
the two circuits is on the
" capacity " system, a .01
mfd. non -inductive con-
denser being used for
coupling purposes. It is
essential that a screen
should be placed between
the two tuned circuits,
and it is also advisable to
place the two sets of coils
with their axes at right
angles, as shown in this
'diagram. "T-

A0000ND1nibENSEPRE-RSET
.

i SCREEN

Fig. 20.-A simple method of pro-
viding a transfer aerial tapping on a

standard type of dual -range coil.

VALVES & SELECTIVITY

Use the Correct Valves.-In many
cases vast improvements in the
selectivity of a receiver may be
accomplished by the simple expedi-
ent of replacing existing valves with
those of modern or more -up-to-date
design. For instance, a receiver
may possess only a detector stage,
followed by one or snore L.F.

stages. Obviously such an arrangement, even if
band-pass tuning is incorporated, is not one
that can be desired from the point of view of
selectivity combined with signal strength. When,
in addition, a valve of the type designed one or two
years ago is used, the improvement when fitting
an up-to-date valve must be heard to be believed.
At the time referred to a detector valve, or one of
the so-called " General Purpose type," probably,
had an impedance of 20,000 ohms or more and an

DET.

Fig. 22.-A band-pass tuner with reaction, suitable for an ultra- selective;
D.-L.F. receiver,
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amplification factor of 7 to 10. To -day a valve
for this stage may have an impedance as low as
11,000 ohms combined with an amplification factor
of 20 or more. This means that not only is its
efficiency very much greater, but due to the higher
amplification, louder signals will be obtained and
in addition selectivity will be improved owing to
the lower impedance. The reason for this is rather
involved and it is not proposed to take up valuable
space by delving into the question of valve -damping,
anode current and kindred matters. Suffice it to
say, that an improvement will be immediately
noticeable if a valve having the above character-
istics is substituted for one of the old design. It
must also be remembered that if the valve has
been in constant use for two years or so the emis-
sion may be failing, and the purchase of a new type
of valve will thus be well merited by the general
improvement of the receiver.

Variable -mu Valves.-Where the receiver employs
one or more H.F. stages, and these are of the

AERIAL
TERMINAL

Fig. 23.-A selective arrange-
ment ; a third coil is used for

aperiodic aerial coupling.

ordinary S.G. type, the substitution of variable -
mu or even variable -mu pentodes will prove in-
valuable. To convert a receiver for use with
variable -mu valves it will be necessary to incor-
porate some arrangement for applying the bias to
the valves, and where the circuit is of the single
coil type, then all that is necessary its to disconnect
the lower end of the coil from the earth line and to
take this to the arm of a potentiometer connected
across a grid bias battery. The latter may have a
voltage of 9 to 16, depending upon the type of
variable -mu valve which is purchased. These are
known respectively as " short " or " long base "

valves. There is not a great deal of difference,
except that the short base provides approximately
the same degree of volume control with a 9 volt
battery as is obtained with the larger battery on
the long base valve. If it is not desired to alter the
coil, owing perhaps to fear of upsetting ganging, the
bias may be applied to the grid of the valve direct,
a grid leak and condenser being joined in the grid
lead. The wire at present joining the grid to the
tuning coil and condenser is removed, and a fixed
condenser joined in its place. The grid leak is
then joined between the grid and the arm of the
potentiometer. The latter may have any value
from 20,000 to 50,000 ohms and it is worth while
when purchasing this component to ask for one of
the graded type. The control then gives a more
gradual effect, and it is necessary to connect it in
circuit in the correct sense. The makers usually
enclose an instruction sheet with these components
so that there is little risk of joining it the wrong
way round. The improvement in selectivity will
be found to be easily controlled in the following way.
With the volume control potentiometer at maximum
the receiver will function exactly in the same way as
with the present valves. As the control is reduced
so is selectivity improved, and although this results
also in loss of signal strength, the reaction condenser
should then be adjusted to bring back the original
strength, with a great improvement in selectivity.
The characteristics of these valves, as in the first
case mentioned, are also of such a nature that their
mere substitution will greatly improve a receiver.

GRID .0005 mit
TUNING CONDEN1ER.

EARTH Er H T.-

WAVECHANGE
SWITCH.

S.G. Detector Valve.-This may also be used
in a simple detector stage to effect an improve-
ment. In this case the extra grid is joined to,
some point on the H.T. supply which gives the
required results. Quite a vast range of control will be
afforded by the correct adjustment of this voltage,'
and the only point to bear in mind when making this
type of substitution, is that the anode is joined to
the cap on top of the valve. It will be necessary,'
therefore, to remove the wire at present joined to the
anode terminal of the valveholder and to take this in'
the new case to the cap on the valve. A flexible lead is
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then joined to the original anode terminal and tapped
into the H.T. battery.

In powerful mains receivers, it will be found of
value to employ a screened lead for connection to
the anode of the S.G. valves. This lead should be of
the thinnest wire, say 30 gauge, and it should be
run inside the standard screened braiding. Risk
of direct pick-up on the anode lead is thus avoided.

ADDING AN H.F. STAGE
Advantages of an Additional Tuned Circuit.-It is

well known that where only one single tuned circuit
is in use, selectivity must be very poor. If, how-
ever, the output from such a circuit is passed to a
second tuned circuit, the selectivity will be
improved, and thus the use of two or more tuned
circuits is an aid to improved selectivity. Unfortu-
nately, however, the transference of the signal from
one circuit to the next results in a slight loss, and
therefore we cannot add such circuits indiscrimin-
ately to a receiver owing to the fact that we should
lose too much of our original signal. It seems quite
13gical to state, therefore, that we may add a
second tuned circuit to improve selectivity, provided
we also add some form of amplification to make
up for the loss, and as the valve is such an ideal
form of amplifier the simplest method of carrying
out such a conversion is to build up a complete
H.F. amplifying stage. A unit of this nature will
work wonders with the majority of receiving
installations, and the work involved is of the very
simplest nature.

The apparatus required is simple, may be obtained
at any good wireless shop, and the entire parts may
be assembled and wired in an hour or so. The
theoretical circuit of a suitable amplifier is given
in Fig. 24 on this page, but the actual shape of the
base, panel, etc., has not been given, as many
readers will prefer to make up this unit to match an
existing receiver. It may, for instance, be built
as a small compact unit having a panel and base of
the same dimensions as the existing receiver, and it
may then be stood alongside the present set to
make up a complete receiver for permanent use.
Alternatively, the unit may be roughly constructed
to be employed only when distant reception is
desired. Where the complete existing apparatus
is home-made it may be found worth while to
build the unit as an integral part of the present
receiver and then to enclose the combination in a
cabinet.

Construction.-Fig. 25 shows the parts laid out
on a base and wired up, and this arrangement
should be adhered to if it is at all possible. The
coil is of the dual -range type, and is screened to
avoid direct pick up. The valve is of the latest
variable -mu type, and the condenser will enable the
full range of the present broadcastng wave -band to
be explored. It will be noticed that there is no
H.T. negative lead supplied for the unit, and this
will be automatically obtained when the unit is
joined up to the present receiver. A separate
9 -volt grid -bias battery is required, and although
it is possible to use this also for the L.F. portion of
the present receiver, it is worth the additional
expense to use a separate battery in order to
prevent risks of instability. The switch must be

of the three-point type in order to disconnect the
grid -bias battery at the same time as the L.T.
supply. If this is not done the bias battery will
be continually discharging through the potentio-
meter. It will be seen that this unit is designed to
provide not only higher selectivity, but range

80.
H.T+

120y.

H.F.C.

0001 MP°.

11-TnE T.

COVERS
TYPE HO

5

1 PIM

FOR PICTORIAL

DIAGRAM OF

THIS CIRCUIT

SEE PAGE 16.

Fig. 24.-Theoretical circuit of
a simple H.F. stage.

combined with complete stability, by-pass con-
densers having been included at certain points for
the latter purpose.

Having decided upon the method of assembly to
be used in your particular case, mount the parts in
approximately the positions shown, and wire up
from the wiring diagram. It will be seen that a
four-way battery cord is wired to certain parts of
the apparatus, and that the ends of this cord are
taken to H.T. and L.T. supplies. The two H.T.
leads should be furnished with ordinary wander
plugs and these should be inserted into the H.T.
battery at the voltages shown on the theoretical
circuit. They may require slight modificaticn
when the apparatus is in use, but this will easily
be ascertained when the unit is tested out. The
two L.T. leads should preferably be joined direct
to the terminals on the existing receiver which hear
similar markings.

Using the Unit.-To use the unit, remove the
aerial lead from your present receiver and attach
it to the terminal on this unit marked Aerial. The
flexible lead marked Output should then be joined
to the original aerial terminal, and the battery
leads joined up, when the complete apparatus is
ready for use. Rotate the arm of the potentio-
meter to a position approximately half -way round,
and switch on both receiver and the unit. Now
rotate the tuning control of both pieces of apparatus
and you will soon find the combination of settings
which will enable you to obtain the local, probably
at very much greater strength than you have heard
it before. The potentiometer will be found to give
a wonderfully smooth control of volume, reducing
the local to a whisper when required. Obviously,
if the tuning coil in your present set is of the same
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type as that chosen for the unit, the tuning points
on both condensers will match up, but if different
coils are employed the tuning points will not
agree. It will not take many minutes, however,
to find the relation between the two pieces of
apparatus, and tuning will not be found by any
means difficult. As the coil is screened, there is
no need to screen the entire unit, as it will not be
possible for interaction to take place between the
coils in the two pieces of apparatus. It must, of
course, be remembered that when switching off
after use, both the unit and the receiver switches
must be operated. This operation of both sets of
switches must also be remembered when changing

HT+ I20v.

HT+ 60-80v.

found that an improvement can be effected by using
the new screened lead specially obtainable.

If the receiver is home-made, then it will probably,
be found a simple matter to make up a metal box
to accommodate the receiver, with the control
knobs projecting from one side. Obviously, no
portions of the receiver or controls should be
permitted to come into contact with the metal in
view of possible short-circuits. If metal working
is considered too difficult, a wooden case may be
made (or the existing cabinet adapted) by using a
lining of metal foil, or using the Metaplex board
supplied by Messrs: Peto-Scott. In the case of
the foil lining or the special board it is essential

To 5

AN EFFICIENT
H.F. UNIT

COLVERN
F 10

Fig. 25.-The theoretical circuit of Fig. 24 in pictorial form.

from medium to long waves, the appropriate wave -
change switches both being operated to effect the
change -over.

Swamp Areas.-Those living in swamp areas
require special advice, and in many cases it will be
necessary to deal with individual cases in special
ways. As a general rule it may be stated that
within a few miles of a powerful B.B.C. station
much of the selectivity trouble is due to direct
pick-up on the actual wiring of the receiver. Where
this is proved to be the case the entire receiver will
have to be screened. To ascertain whether this
direct pick-up or shock excitation is responsible,
remove the aerial and see if the local can still be
heard. It may be necessary to retune slightly,
but it may be definitely stated that if the local
can be heard with both aerial and earth discon-
nected from the receiver, then the wiring is re-
sponsible. In some cases the earth lead will be
found responsible, in which case it should be
screened. Removal of the earth wire and/or the
aerial wire will enable you to ascertain which is
responsible in the particular case, and although the
aerial is required for distant reception it will be

that each side should be bonded, either by soldered
leads, or by otherwise attaching some metallic
link between adjacent sides. No matter whether,
a metal box or the special metal lining is employed,
the entire assembly must be earthed, and this will
be most conveniently carried out by joining the case
to the earth terminal of the receiver.

Other suggestions for sufferers in swamp areas
include such devices as varying the length of the
aerial ; altering its direction ; using a vertical wire
or metal post instead of the orthodox horizontal wire,
etc. See also " AERIAL SYSTEMS and SELECTIVITY."

In the foregoing pages an attempt has been made
to cover every phase of the selectivity problem in
a full and comprehensive manner, but in spite of
this there might be some readers who will experience
some little difficulty in particular cases. To such
readers we would point out that the PRACTICAL
WIRELESS Technical Staff is always ready to assist
them in every possible way FREE OF CHARGE.
All you have to do is address your query to the
Editor, marking the envelope Advice Bureau,"
and enclosing a coupon cut from the current issue
of the paper. Helpful advice will be speedily
forthcoming.

Printed by NEWNES S PEARSON PRINTING CO., LTD., Exmeor Street, radtroke Grove, v.19.
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MOTOR -CAR UPKEEP AND

OVERHAUL
This practical book is right up to date, and will prove
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MODEL BOAT BUILDING
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ACCUMULATORS _
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859
850

841
832
814
804

735
776
767

758
749

740
731

722
713
704
695
686
677
668
658
648
636

629

620
610
601

592
583
574
565

556
546
536
527

519
431

413.5
401
392
364
355

Brno ... ...

Limoges PTT
Hamburg ...
Radio Toul'se
Graz ... .. .

Lon. Regional
Poznan ...
Strasbourg PTT

'Bergen ...
1 Valencia ...

Berlin ...
Moscow ...
Milan ...
Scot. Regional

(temp.)
Leipzig ...
Toulouse PTT
Midl'd Reg'n'l

(temp.)
Katowice ...

fMarseilles PTT
1 Viipuri ...

Munich ...
[Seville ...
A.Tallinn ...

Kiev
Rome ...
Stockholm ...
Paris PTT ...
Belgrade ...
Sottens ...
N. Regional
Langenberg ...
Lyons PTT ...
Prague (1) ...

f Lisbon ...
1 Trondheim ...

Brussels (I) ...
Florence ...

f Rabat ...
1 Sundsvall ...

Vienna ...
Madona ...
Muehlacker

f.[Athlone ...
Palermo ...
Beromuenster
Budapest ...
Wilno ...

j- Ljubljana ...
1Tampere ...

Innsbrueck ...
Oulu ... ...
Boden ...
Moscow (3) ...
Ostersund ...
Smolensk ...
Rostov -Don ...

Czecho-
Slovakia

France ...
Germany ...
France ...
Austria ...
Gt. Britain
Poland ...
France ...
Norway ...
Spain ...
Germany ...
U.S.S.R....
Italy ...
Gt. Britain

Germany ...
France ...
Gt. Britain

Poland ...
France ...
Finland ...
Germany ...
Spain ...
Estonia ...

Italy ...
Sweden ...
France ...
Jugo-Slavia
Switzerland
Gt. Britain
Germany ...
France ...
Czecho-

Slovakia
Portugal ...
Norway ...
Belgium ...
Italy ...
Morocco ...
Sweden ...
Austria ...
Latvia ...
Germany ...
I.F. State ...
Italy ...
Switzerland
Hungary ...
Poland ...
Jugo-Slavia
Finland ...
Austria ...
Finland ...
Sweden ...
U.S.S.R....
Sweden ...
U.S.S.R...
U.S.S.R ...

f Plymouth ...
1 Bournemouth

Magyarovar ...
Nyiregyhaza,

etc.
f Newcastle ...
1. Cork ...

Warsaw (2) ...
Aberchs (temp)
Montpellier ...
Budapest (2)...
Danzig ...

f Riga ... ...
A. San Sebastian

(EAJ8)

Gleiwitz ...
Trieste ...
Lille (PTT) ...
Frankfurt -am-

Main
Kharkov (2) ...
Copenhagen...
Monte Ceneri
Morayska-

Ostrava
f Lon. National
1 W. National

(temp.)
Turin ...
Hoerby ...
Belfast ...
Kosice ...

Naples ...
Barcelona ...

(EAJ I)
f Falun ...

*Al Zagreb ...
Bordeaux PTT
Odessa ...
Bari ... ...
Scot. National

f Rennes PTT
Leningrad (2)
Heilsberg ...
N. National

(temp.)
Bratislava ...

Hilversum ...
Genoa ...
W. Regional

(temp.)
Grenoble PTT
Poste Parisien
Breslau ...

f Algiers ...
1 Goeteborg ...

Brussels (2) ...

Gt. Britain

Hungary ...

Gt. Britain
I.F. State ...
Poland ...
Gt. Britain
France ...
Hungary ...
Germany ...
Latvia ...
Spain ...

Germany ...
Italy ...
France ...
Germany ...

U.S.S.R....
Denmark ...
Switzerland
Czecho-

Slovakia
Gt. Britain

Italy ...
Sweden ...
N. Ireland
Czecho-

Slovakia
Italy ...
Spain ...

Sweden ...
Jugo-Slavia
France ...
U.S.S.R. ...
Switzerland
Gt. Britain
France ...
U.S.S.R....
Germany ...
Gt. Britain

Czecho-
Slovakia

Holland ...
Italy ...
Gt. Britain

France ...
France ...
Germany ...
N. Africa ...
Sweden ...
Belgium ...

203.5

208.6

209.9

216.8
222.6
224
227.1
230.2
238.5

243.7
245.5
247.2
251

253.2
255.1
257.1
259.1

261.1

263.2
263.3
267.4
269.5

271.7
274

276.2

278.6
280.9
283.3
285.7
288.6

291
296.2

298.8

301.5
304.3
307.1

309.9
312.8
315.8
318.8

321.9

1474

1438

1429

1384
1348
1339
1321
1303
1258

1231
1222
1213
1195

1185
1176
1167
1158

1149

1140
1131
1122
1113

1104
1095

1086

1077
1068
1Q59
1050
1040

1031
1013

1004

995
986
977

968
959
950
941

932
LONG WAVES.

Although, as stated, alterations of wavelength do not appear to be possible in the present circumstances. as regards the - long
wave " transmitters, according to the Lucerne Plan the channels have been allotted as under :-

Dial Settings Dial Settings
Metres. Kies. Station. Country.

y. Left Right Metres. K/cs. Station. Country. Left Right

107
145
186
224
261
304
345

389
442

271
262
253
245
238
230
223

216
208

Moscow (2) ...
Lahti ...
Oslo ... ...
Leningrad (1)
Kalundborg ...
Warsaw ...

fHuizen ...
I Kharkov ...

Motala ...
Minsk ...

U.S.S.R....
Finland ...
Norway ...
U.S.S.R. ...
Denmark ...
Poland ...
Holland ...
U.S.S.R....
Sweden ...
U.S.S.R. ...

1500

1570.7

1639

1714
1796

I 1875

200

191

183

175
167
160

D'ntry Nat'n'II
(later Droitw'h)
Koenigs

Wusterhausen
Reykjavik ...
Kaunas ...
Ankara ...
Moscow (I) ...
Radio Paris ...
Brasov ...

Gt. Britain

Germany ...

Iceland ...
Lithuania ...
Turkey ...
U.S.S.R. ...
France ...
Romania ...

Presented with PRACTICAL i{'IRELESS dated Jan..



THE BIG CHANGE -OVER
WILL NOT AFFECT YOUR SET

IF

YOU HAVE A PIX IN YOUR AERIAL
The re -shuffling of the wave -lengths on January 15th is sure to interfere with your

enjoyment of wireless programmes, and unless you have some compensating device to
increase selectivity you are pretty certain to find it more difficult than ever to get any
particular programme free from another.

Freedom from back round and unfettered choice of programmes make all the difference
to the pleasure you get from listening -in. The various broadcasting authorities cannot please
everybody's indiviaual tastes, and local receiving conditions vary widely, but it is within
reach of any listener to arrange a free choice of programmes by fitting a PIX in his aerial.

Want of selectivity is mostly due to damping, and a PIX will largely reduce the damping
ofthe aerial which is the outstanding cause of broad tuning, and so increase the selectivity
of the broadest tuning set. It only takes a few moments to adjust the FIX, and once set it
need not be interfered with.

Even in America, where 10/12 valve superhets are in general use, the PIX has been
found indispensable by thousands of owners of these expensive sets.

THE PIX IS THE PROVED ANTIDOTE
FOR WIRELESS INTERFERENCE

GET REAL PLEASURE
FROM YOUR SET
by fixing in your aerial lead-in wire a PIX-the cheapest efficient
selectivity device. There is nothing like the PIX-the principle is

patented-and in buying the PIX you are buying a device which has been
definitely Moved to increase the selectivity of any set.

INSIST ON PIX
Of which 1,500,000 are in use in all parts of the world

With Handy
Holder

2/6

THE WORLD'S HANDIEST AERIAL
SELF ADHESIVE, BEST PICK-UP, NEATEST

A revolutionary idea in Aerials. Just unroll
the tape and press It up in position around
the room or up to the attic -and it sticks.
One pull and it's down and leaves no mark.
No danger from lightning, reduces static inter-
ference and increases selectivity. Ideal for
artistic tomes. Excellent pick-up for fiats.
Obtainable everywhere. DOUBLE
British Mx Co. Ltd., London, S.E.1. LENGTH vi

1.

PIX INVISIBLE AERIAL



Remarkable Selectivity given by:-
MICRION Adjustable InducianceTuning

THE "MICRION" COIL
with the Adjustable Inductance
THE SECRET OF SELECTI VITY
The " Micrion- Iron cored, Adjustable Inductance
Coil is the greatest invention of modern radio,
described in a test report by "Wireless World -
(one of the most authoritative of Radio Technical
J ;urnals) as 30% to 40% better than other coils. It
is being adopted as standard for greater selectivity
in tuning by the most reputable set manufacturers.
" Micrion can be fitted to replace existing coils
and can be matched to suit existing components and
calibrations, by a mere turn of the inductance screws.
It may be purchased separately. See component
list on back page.

"WREN-EASTON," THE EASIEST SELECTIVE SET IN THE WORLD
TO CONSTRUCT AND UNDERSTAND

This circuit has been specially designed for trouble -free assembly. It is made possible by the
utilisation of the two latest developments in Radio-" Micrion " tuning and "DRIVERMU" Class B
amplification -which give the selectivity of a multi -tuned receiver with none of its complications
" WREN-EASTON " is a masterpiece of simplified construction that everyone even without
radio knowledge can build.

MICRIONISED TUNING -THE NEW
SINGLE 'SYSTEM

"Micrionisedr tuning is the latest and greatest development in modern
radio. It has conquered the problem of Broadcast Station interference
and for the first time has made possible the design of a single tuned
receiver that brings in station after station with no trace of overlap,
and by the mere touch of the controls. It is the system of tuning
that gives the selectivity essential with the greater power that is
being employed by more and more broadcasting stations.

DIAL CALIBRATED IN .WAVE LENGTHS
SUITABLE FOR ANY GOOD AERIAL

The dial calibration of the " Wren Easton" is in wave metres covering
the new Lucerne wave length plan down to 190 metres and is
adjustable to practically any good existing aerial-a twist of the
inductance screw, in the side of the case of the " MICRION " COIL
makes this miracle of aerial tuning possible. It means that you can
take your "WREN-EASTON" to a friend's house-couple up to his
aerial and earth system-adjust the " MICRION " COIL inductance
screw to the aerial working conditions and tune in the stations at
the same dial reading as usual.

WREN-EASTON The Sim



RealisticTone a/Areal-Volume given by
DRIVERMU'Class BArnplificalion
BEAUTIFUL QUALITY REPRODUCTION LIFE -LIKE IN ITS
REALISM - THE BEST CLASS B PERFORMANCE
The R.I. " DRIVERMU" Class B and "HYPERMITE" Transformers are primarily responsible
for the magnificent tone of the " WREN-EASTON " receiver. The designer has simplified the
" WREN-EASTON " circuit by the most successful scheme of reaction, which relies
on the special properties of the " Micrion " dust core coil used in conjunction with the
Nickel Iron Transformer. This combination is quite unique and is without doubt a most
important feature in radio receiver design.

PLENTIFUL POWER OUTPUT AND VOLUME
VERY ECONOMICAL H.T. CONSUMPTION
The amount of volume with this easy to build set is ample on
all stations. There is no undue use of H.T. current as the
Class B system is employed, and consequently H.T. Battery
replacement costs are reduced to the minimum. A permanent
magnet moving coil speaker is specified, through which the set
renders reproduction equal to an all mains receiver.

AMPLE RANGE OF ALL USEFUL STATIONS
The " WREN-EASTON " Receiver brings in all the stations and
more than the average listener requires. Throughout the
range the tone is clear, volume good and selectivity excellent.
Performance in general will give wide satisfaction, and above all,
the set is designed with a full allowance for alterations in
broadcasting, which will undoubtedly make it serviceable when
many kits and sets are rendered obsolete.

R.I. "Drivermu" Transformer
"Class B" is all a matter of amplification to
give much greater output of power to the speaker
of a battery set without the excessive and costly use
of H.T. current. It is primarily a valve
development, but without the very high transformer
efficiency of the R.I. "DRIVERMLI- Components
which control this big valve magnification,
"Class B- advantages can',ot be so fully utilised,
and as a result the high quality performance and
H.T. economy would not be realized. These
components may be purchased separately. See
list on back page.

plest Set to Build for Real Selectivity



"WREN-EASTON" MICRIONISED CLASS B RECEIVER

THE COMPLETED "WREN-EASTON" RECEIVER
The masterly design of the "Wren -Easton" is so simple that anyone of average
intelligence can build it. Complications have been studiously avoided for the
constructor. The only knowledge needed is that of handling a screwdriver
and pair of pliers -no soldering is necessary and the complete set can
be assembled within a few hours.

The "Wren -Easton" Class B model receiver is arranged for assembly on a base-
board with a modern panel front. This method of construction was deliberately
chosen because of its absolute simplicity and freedom from any liability of
trouble that sometimes may occur with a metal chassis.

Also, this arrangement was selected in the intet ests of the hundreds of thousands of
R.I. enthusiasts who already possess some of the suitable R.I. components and
can employ them in this new and advanced " Class B " receiver without difficult
drilling and problems of placing

IMPORTANT NOTE
The successful performance of this remarkable receiver is due to the combination
of the R.I. Drivermu Transformer and the R.I. Micrion Coil, without which the
enormous power, purity of tone and extremely critical selectivity are impossible

In the event of any difficulty in obtaining the components or complete kit, write
direct to Radio Instruments Ltd., Croydon, Surrey.

LIST OF COMPONENTS AND VALVES

Your Radio Dealer will supply components or Kit. In event of difficulty
in obtaining write direct

1 R.I. Micrion Coil, 12s. 6d.
1 R.I. D.Y. 20 " Hypermite " Transformer,

12s. 6d.
1 R.I. D.Y. 41 "Drivermu " Class B

Transformer, 11 s. (Royalty I s. 6d.)
1 R.I. F.Y.2 Quad Astatic Choke, 3s. 6d.
1 R.I. .0003 Varicap, 2s. 6d.
1 Ormond .0005 Variable Condenser No. 4,

R423, 4s. Od.
1 Ormond Dial No. R365, 2s. 6d.
1 Ormond .0003 Differential Condenser,

R.190, 3s. Od.
1 B.R.G. S.P. Push -Pull Switch, is. Od.
1 B.R.G. D.P. Push -Pull Switch, ls. 6d.
1 Dubilier .0001 Grid Condenser and Clips,

No. 620, Is. 3d.
2 Dubilier .01 mfd. Condensers, No. 620,

3s. Od. each
2 Dubilier 2 mfd. Condensers, 7s. Od.
1 Dubilier .1 meg. 1 watt Resistance, Is. Od.
2 Dubilier 2 meg. 1 watt Resistances,

ls. Od. each
1 Dubilier 30,000 ohm 1 watt Resistance,

Is. Od.
1 Dubilier 10,000 ohm 1 watt Resistance,

Is. Od.
1 Dubilier 1,000 ohm 1 watt Resistance,

Is. Od.

to R.I., Croydon.

1 Valve Holder, 7 Pin W.B., 2s. 3d.
2 Valve Holders, 4 Pin W.B., 6d. each
2 Belling Lee Terminal Blocks, 6d. each
4 Belling Lee Type R Terminals, A.E.,

and P.U., 3d. each
1 Peto Scott Walnut Faced Ply Panel,

2s. Od.
1 Peto Scott Metaplex Baseboard, 14" x 10",

ls. 9d.
1 B.R.G. Fuse Lamp and Holder, 6d.
12 yds. Flex, Connecting Wire, Screws, and

5 Cable Clips
2 L.T. Spade Terminals
5 Wander Plugs
Valves -

1 Mazda " Class B " P.D. 220,
1 Mazda Driver L.2,
1 Mazda Det. H.L. 2,

Batteries -
1 " Drydex " H.T., Battery, H.1006
1 "Drydex" 41v. G,B. Battery, H.1041
1 Chloride 2 volt Accumulator Type

D.F.G.
Ormond Class B Loud Speaker, 25s. Od.
The R.I. Wren Easton" 3 Valve Set,

including all components, less Valves and
Cabinet, can be built for 90s. Od.

R.I. " WREN-EASTON " THEORETICAL DIAGRAM
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"WREN-EASTON" MICRIONISED CLASS B RECEIVER

THE COMPLETED "WREN-EASTON" RECEIVER
The masterly design of the "Wren -Easton" is so simple that anyone of average
intelligence can build it. Complications have been studiously avoided for the
constructor. The only knowledge needed is that of handling a screwdriver
and pair of pliers -no soldering is necessary and the complete set can
be assembled within a few hours.

The "Wren -Easton" Class B model receiver is arranged for assembly on a base-
board with a modern panel front. This method of construction was deliberately
chosen because of its absolute simplicity and freedom from any liability of
trouble that sometimes may occur with a metal chassis.

Also, this arrangement was selected in the intet ests of the hundreds of thousands of
R.I. enthusiasts who already possess some of the suitable R.I. components and
can employ them in this new and advanced " Class B " receiver without difficult
drilling and problems of placing

IMPORTANT NOTE
The successful performance of this remarkable receiver is due to the combination
of the R.I. Drivermu Transformer and the R.I. Micrion Coil, without which the
enormous power, purity of tone and extremely critical selectivity are impossible

In the event of any difficulty in obtaining the components or complete kit, write
direct to Radio Instruments Ltd., Croydon, Surrey.

LIST OF COMPONENTS AND VALVES

Your Radio Dealer will supply components or Kit. In event of difficulty
in obtaining write direct

1 R.I. Micrion Coil, 12s. 6d.
1 R.I. D.Y. 20 " Hypermite " Transformer,

12s. 6d.
1 R.I. D.Y. 41 "Drivermu " Class B

Transformer, 11 s. (Royalty I s. 6d.)
1 R.I. F.Y.2 Quad Astatic Choke, 3s. 6d.
1 R.I. .0003 Varicap, 2s. 6d.
1 Ormond .0005 Variable Condenser No. 4,

R423, 4s. Od.
1 Ormond Dial No. R365, 2s. 6d.
1 Ormond .0003 Differential Condenser,

R.190, 3s. Od.
1 B.R.G. S.P. Push -Pull Switch, is. Od.
1 B.R.G. D.P. Push -Pull Switch, ls. 6d.
1 Dubilier .0001 Grid Condenser and Clips,

No. 620, Is. 3d.
2 Dubilier .01 mfd. Condensers, No. 620,

3s. Od. each
2 Dubilier 2 mfd. Condensers, 7s. Od.
1 Dubilier .1 meg. 1 watt Resistance, Is. Od.
2 Dubilier 2 meg. 1 watt Resistances,

ls. Od. each
1 Dubilier 30,000 ohm 1 watt Resistance,

Is. Od.
1 Dubilier 10,000 ohm 1 watt Resistance,

Is. Od.
1 Dubilier 1,000 ohm 1 watt Resistance,

Is. Od.

to R.I., Croydon.

1 Valve Holder, 7 Pin W.B., 2s. 3d.
2 Valve Holders, 4 Pin W.B., 6d. each
2 Belling Lee Terminal Blocks, 6d. each
4 Belling Lee Type R Terminals, A.E.,

and P.U., 3d. each
1 Peto Scott Walnut Faced Ply Panel,

2s. Od.
1 Peto Scott Metaplex Baseboard, 14" x 10",

ls. 9d.
1 B.R.G. Fuse Lamp and Holder, 6d.
12 yds. Flex, Connecting Wire, Screws, and

5 Cable Clips
2 L.T. Spade Terminals
5 Wander Plugs
Valves -

1 Mazda " Class B " P.D. 220,
1 Mazda Driver L.2,
1 Mazda Det. H.L. 2,

Batteries -
1 " Drydex " H.T., Battery, H.1006
1 "Drydex" 41v. G,B. Battery, H.1041
1 Chloride 2 volt Accumulator Type

D.F.G.
Ormond Class B Loud Speaker, 25s. Od.
The R.I. Wren Easton" 3 Valve Set,
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SELECTIVITY SIMPLIFIED

lifIZE14-EASTOPI
WICRIONISED Receiver

LTD INCORPORATING THE TWO LATEST DEVELOPMENTS IN MODERN RADIO :- THE " MICRION "
ADJUSTABLE INDUCTANCE TUNING AND " DRIVERMU " " CLASS B " AMPLIFICATION

For the First Time
in Radio History
-A Single Tuned
Set that Separates
the Stations with
the Selectivity of

a Multi -Tuned
Receiver

The Easiest Set in
the World to Build

Power and Purity
of Tone equal to a
Mains Set. Very low
H.T. Consumption.

ISSUED AND PUBLISHED BY RADIO INSTRUMENTS LTD. CROYDON, SURREY
Contractors to the Admiralty, War Office, Air Ministry, Post Office, Crown Agents, British Broadcasting Corporation, L.C.C., and Principal Colonial
and Government Der artments. Estallished 1922 Telegrams : Instradio, Croydon TELEPHONE : THORNTON HEATH 3211 (5 lines)

FULL SIZE
PHOTO CHART
& COMPLETE
INSTRUCTIONS
FOR BUILDING
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The instructions -that follow on this page are primarily intended for the constructor who intends to build the complete set with
components as specified. A circuit diagram is given overleaf for constructors who may wish to use some of their existing components
that are suitable.
Before commencing to build the set, be sure that you have all the necessary components, valves and parts to hand, together with a
small screwdriver, pair of round nosed pliers and a pair of small flat nose pliers. A normal size pair of pliers will also be handy
for tightening larger sized nuts, and a small but fairly long bradawl will be useful.
The majority of the components are screwed down to the baseboard. Round headed wood screws are to be employed (see list of
parts, back page).

STAGE ^I

Pin down the full size photographic chart on to the
baseboard after you have placed it in position with the edges of
the actual baseboard exactly under and coinciding with the edges
of the photographic baseboard. When chart is securely pinned
down, mark the position of each component by pricking holes
around the outside edges of each illustration, through the paper
into the baseboard. It is necessary that the components should
be in the correct position as illustrated.

STAGE 2
Screw :down all Ithe baseboard components in their

 respective places. Each illustration on the chart enables
easy identification of the correct component in each case, but
BE CAREFUL TO PLACE EACH COMPONENT THE RIGHT
WAY ROUND in order that the terminals may be in the correct
position. It is important to lay down the components in the
following order :-

1. AERIAL AND EARTH TERMINAL BLOCK. Use i" No. 4
screws and fit the terminals after the block is screwed down.
Be careful to see that the two terminals, A and E, are in their
correct position.
2. Gramophone Pick-up block and terminals. Fit as
described in No. 1.
3. VARICAP CONDENSER. Use r No. 4 screws.
4. DUBILIER MICA .0001 CONDENSER. Use I" No. 4
screws. After screwing down, fit the two resistance holders
-one to each terminal, and be careful to put the insulated
one on the correct terminal as illustrated.
5. THE THREE VALVE HOLDERS. Be sure to screw
them down with their terminals correctly in place as
illustrated. Note that two are alike with four pin sockets,
and one only has seven -pin sockets. This last needs special
attention in placing, therefore compare the actual article
with its photographic counterpart carefully for position
before screwing down. Use 1-" No. 4 screws.
6. R.I. " DUAL ASTATIC " CHOKE. Use No. 4 screws.
7. TWO .01 DUBILIER MICA CONDENSERS. Place
tightly side by side as chart illustration. Use i" No. 4
screws. Be sure you have the correct two condensers of .01
each.
8. SMALL LAMP HOLDER FUSE. Use two I" No. 4
screws. Fit any pocket battery lamp bulb 3.5 volt.
9. " HYPERMITE " TRANSFORMER. Use i" No. 4
screws.
10. "DRIVERMU" TRANSFORMER. Use i" No. 4 screws.
11. TWO DUBILIER PAPER CONDENSERS. Unscrew
the metal base caps of each condenser and screw down in
position with two I" No. 4 screws each. Afterwards screw
the condenser into the caps.
12. MICRION COIL. Before screwing down remove the
top adjustment screw which projects from the side of the
case. This is in order to leave a clear way for the screw-
driver whilst fitting. Use j." No. 4 screws and replace the
adjusting screw before proceeding further.

STAGE 3
WIRING THE BASEBOARD

As no soldering is necessary be advisable to remove all the
soldering tags that may be provided under the terminals of the
various components. This may be done as the wiring proceeds.
The valve holder tags cannot be removed.
The wiring from point to point is clearly illustrated on the photo-
graphic chart. It will be understood that the wires shown connected
to the front panel components from baseboard points are illus-
trated longer in some cases than necessary when the actual
panel is in the`correct position.
Here are:the:simple instructions to be studied before commencing :-

1. Make a loop at the end of a length of the bare wire (it
is assumed you will use No. 20 gauge tinned copper wire).
Do this with the round nosed pliers, so -

2. Remove the terminal from one of the components, the
"Varicap" Condenser for instance, and place the loop over
the screw and, note importantly, that the loop must be laid
over solthatiwhen you screw on the terminal it will turn
the loop tighter. In other words, the direction of the turn of
the looped wire must be the same as that of the thread of the
terminal screws, left to right, otherwise the screwing action
will open the loop and electrical contact may be faulty as
a result.
3. Now, having fixed one end of the wire, stretch it to the
the next terminal point, and allowing about 1" for looping
cut it and leave it, whilst you cut a similar length of
insulated sleeving. Fit the sleeving over the wire
tight up to the fixed loop on the "Varicap," leaving the 1" of
wire protruding at the other free end. Convert this 1" of
wire into a loop BENT ROUND FROM LEFT TO RIGHT.
Place over the aerial terminal screw and tighten up. You
will then have made your first wired connection and all
others should be similarly fitted excepting where it is possible
to continue from point to point with one wire without cutting
and;,by making a loop, by simply bending round each succeed-
ing terminal screw, remembering to always fit the length
of sleeving first between each point and to bend the wire
round in loops left to right as you go.

Carry on until you have completed the baseboard wires. Leave
good lengths of those wires that remain for connection to the front
panel components.
Now fit the various resistances in their respective places as follows :

Resistance 2 Meg. Red with metal ends and green spot fit
in clips on top of Dubilier Condenser .0001 mfd.
Resistance 2 Meg. Red with green spot and one black end
and wire each end. Loop wires and connect to terminals on
Dubilier Condenser .0001 and first detector valve holder.
Resistance 30,000 ohms. Orange with one black end and wire
each end. Loop wires and fit to two outside terminals on
Dubilier Paper Condensers.
Resistance 1,000 ohms. Brown with orange spot, metal ends
fitted with wire. Loop wires and connect one end to Micrion
Coil terminal. Leave other end free ready for coupling to
wave change switch on front panel later. Fit sleeving
to wire ends of each resistance before looping.
Resistance .1 Meg. White body, metal ends, with end
wires which loop and connect, one to each Pick-up terminal.

It is'advisable to leave the various battery and speaker leads as
last job of all, to be fitted after front panel has been wired.



STAGE 4 FITTING AND FIXING THE STAGE 5
CONTROL PANEL FITTING THE LEADS & COUPLING

The front of the panel is faced with a figured walnut facsimile and
is highly polished. The back is dull and of a nondescript colour.
It is drilled and pierced to accommodate the five component parts
which it supports. THREE ONLY WILL BE FITTED FOR THE
TIME BEING-the other two comprising the variable condenser
and the combined slow motion dial and variable condenser mount
must be left until the wiring of the baseboard components has
been nearly finished by connection with those on the panel, which
must be fitted as follows :-

1. THE REACTION CONDENSER. Remove the control
knobsby unscrewing the small grub screws, and unscrew
the hexagon nut from spindle which now insert from the
back tof panel through the left hand hole. Replace nut on
spindle at front and tighten with pliers. Be careful to see
that the component is positioned exactly as illustrated on chart
so that the stops are on the under side of diagonal bar and
the NAME " ORMOND " ON THE BAKELITE FRAME IS
UPSIDE DOWN. The stop piece must be at rest on the right
hand groove provided for it in the bakelite frame

STAGE 4 (continued)
(back view), so that the control knobs turn from left to right
(front view) for increase of reaction to maximum stop.
Replace the first control knob with the pointer, which should
be exactly horizontal, pointing left before being fixed. When
this is correctly adjusted replace slow motion knob and fix.
This second knob is to enable a closer adjustment of the
reaction tuning necessary with this extremely selective set.
2. ON AND OFF SWITCH. Unscrew knob and top nut
and washer. Insert spindle through bottom, centre hole on
panel and position as chart illustration. Replace washer,
screw up nut and tighten with pliers. Replace knob.
3. WAVE -CHANGE SWITCH. Fitting is identical to the
on and off switch. Note position-long contact springs
must be top and bottom, otherwise connections will be
incorrect.

Now screw the front panel to the blocks provided on the baseboard-
it must be fitted dead centrally. Do this by first holding the panel
vertically with bottom edge on the table and with the baseboard
against the back of it. You can hold it to the baseboard by gripping
the little block and panel firmly together with your thumb and
fingers of the left hand, whilst you make a start for the screw through
the left hand screw hole with a bradawl. After getting the first
screw home, examine the position of the panel again to see that
it is dead central, then put in the rest of the screws which in this
case are No. 6 counter sunk k" wood screws.
Next, complete the wiring of the baseboard components with
those now on the panel (refer to photo chart carefully) including
the Resistance 1000 ohms already wired to the " Micrion"
Coil, which needs coupling to the wave -change switch. Also fit
the 10,000 ohms resistance :-white with metal ends and end
wires, which loop and fit to short wave (side terminals) of wave -
change switch.
The Ormond Variable Condenser may now be fitted together with
the slow motion dial, condenser mount and dial escrutchion, which
latter must be fitted first.
Remove the control knob and unscrew the hexagon nut from spindle.
Unscrew also the small bolt and nut at top and remove escutcheon,
which must be positioned on the front of the panel with the
Escutcheon dial frame inserted in the square hole cut to receive it.
The metal mount should now be placed,and held behind panel with
the slow motion spindle inserted through the lower hole in panel.
Next, pass the small bolt through the top hole in escutcheon, panel
and metal mount and secure with the nut. Screw on the hexagon
nut on spindle at front and tighten. Finally replace knob. The
small lamp holder sometimes given with this component part
may be disregarded.
Now remove the nut from the spindle of the variable condenser.
Unscrew the fixing screw in centre bush of slow motion dial.
Insert spindle of condenser through top hole of slow motion mount.
Screw in hexagon nut and tighten after getting condenser into
position as illustrated, on photo chart, which shows the condenser
completely closed, and at full capacity. Adjust dial so that its
highest reading is immediately against the pointer in escutcheon
dial frame. Tighten fixing screw in slow motion centre bush.
There are now three wiring connections to be made to the condenser
to complete the coupling-these are clearly shown on photo chart.

When preparing the end of the various flexible connecting leads,
it is advisable to cut to length and to push back the outer silk
covering to expose the rubber insulation by about one inch. The
rubber must be removed, using a knife for the purpose, with the
blade held at an angle that does not dig into the rubber. A scraping
movement only is necessary and will not sever any of the wire
strands, which should be twisted to hold them together as one
wire, which may be looped in the same way as with the other wires
to fit the various terminals, taking care that none of the fine
strands of wire are left projecting as these entail risk of damage
to the valves and batteries and would impair performance. The
ends of the loud speaker leads must be carefully connected, and to
ensure accuracy the centre red lead is printed in red on the illus-
tration.
Finally, tags must be fitted to the Low Tension accumulator leads
and plugs to the remainder excepting the speaker leads, the ends
of which may be left bare for attaching to speaker terminals.
COUPLING THE CLASS B SPEAKER
The type of speaker recommended has been designed for direct
connection to the Class B output valve. Three connecting
leads are used, combined to form one cable. The lead
covered with red rubber insulation should be joined to the centre
terminal of the three terminals at the back of the speaker. The
opposite end of the red lead connects to the H.T. plus terminal of
the " Drivermu " transformer. The two grey or blue rubber -
covered leads connect to the speaker outer terminals at one end
and to the two terminals indicated on the 7 -pin valve holder at
the other end, assuming that the constructor will use a cabinet
similar to that illustrated on the front of this Broadsheet. A
small baffle board is necessary and is mounted inside the front
of the cabinet for supporting the speaker which can be screwed
into position using I inch round -headed wood screws. When
mounting the speaker be sure that the holes for the screws are
not drilled too deeply as this might result in perforation of the
front of the cabinet.
CONNECTING EXISTING SPEAKER
Should a speaker be already available which it is desired to use
in place of the type recommended, a " Drivermu " Class B Output
Matching Choke, type DY.40, will be required. This should be
screwed in a position on the floor of the cabinet just to the right
of the speaker, with the H.T. and the two A terminals on the right
hand side. Connect the red covered wire of the three wire output
lead to the choke terminal marked " H.T." and the grey or blue
leads to the terminals indicated in the following table. Now
connect by means of a pair of additional wires the appropriate
choke terminals to the two speaker terminals. Suitable ratios
for various speakers previously suitable for use with different types
of output valves are given below. If, for example, a triode output
valve had previously been used with the speaker, the correct
ratio is obtained by reading from left to right from the word
triode. This as will be seen necessitates a ratio of 1.5/1 and Is
obtained by connecting the set output leads to terminals 1.2 and
1.2 and the speaker which of course already has a transformer,
to terminals 1.8 and 1.8.
It should be pointed out that in general, a better performance is
to be expected where the recommended type of speaker fitted with
a Class B transformer is used, as it is sometimes found that the
adaptation of other types of speakers results in unstable working
and poor quality.
Fitting the various leads needs care.
Each lead can be checked on large photo chart to ensure correct
connection.

Table showing DY40 Class B Choke Ratios to be used
with P.D.220 Valve when L.S. is not fitted with Class

B Transformer
Loud Speaker Normally

Suitable for DY40 Class B Choke

VALVE
Optimum

Load
Impedance

Ohms
RATIO

Connect
Anodes

to

8,000 1.2
TRIODE to

7,000
1.5/1 and

1.2

8,000 A
PENTODE

Medium Power) to
10,000

1.2/1 and
A

11,000 1,2
PENTODE

(Small Power)
to 1/I

18,000
and
1.2

Connect
L,S.
to

1,8
and
1,8

1.2
and
1.2

1.2
and
1.2



OPERATING THE
" WREN-EASTON

AERIAL
This should be not less than 25 feet
in height and 50 or 60 feet in length,
as may be determined by cir-
cumstances. An indoor aerial is
not advised for this type of receiver
unless strictly local reception is
desired. Good insulation at all
points is of utmost importance and
the greatest possible space should
be allowed between all parts of the
aerial or lead-in, and any trees or
buildings. The lead-in, where passing
through a room, should be, prefer-
ably, suspended freely and not closely
supported against the walls, as this
method definitely results in great
loss of efficiency. A good earth is
equally important, and can most
conveniently be made by a tight wire
binding around a main water pipe
that has been scraped clean for the
purpose. The joint is best covered
with adhesive insulation tape, as
this will help to prevent corrosion,
a condition which frequently accounts
for poor performance. Connect the
aerial to A and the earth lead to E
terminals as marked.

BATTERIES
Stand the batteries consisting of

L.T. 2 volt G.B. 4+ volt
H.T. 100 or 120 volt

in the space behind the speaker and
connect the L.T. leads. The red
lead to L.T. plus and the black lead
to L.T. minus.
The G.B. (grid bias) leads with red
to G.B. plus and black to -4+ volt
and the lead from the 2 pick-up
terminals to -1+ volt. The grid
battery plugs should be a tight
fit in the sockets because valve
efficiency can be permanently im-
paired by operation without grid
bias. Should the plugs fit loosely,
spread them slightly with a penknife
to ensure a good fit.
The H.T. plus and H.T. minus lead
should be plugged into the H.T. plus
100 volt and the H.T. minus sockets.
Greater output will be obtained when
120 volts are used.

Operating the" Wren -Easton" (continued)
VALVES
Place the valves in their respective
positions as marked An the diagram
and fit an ordinary 3.5 volt flash
lamp bulb in the fuse lamp socket.
All connections now being made
the set may be switched on.

TUNING
Set the tuning dial to the position
corresponding to the wavelength of
the local transmission and set the
wave -change switch to the correct
wave band. This will be OUT for
wavelengths between 200 and 540
metres, and IN for those between
1000 and 2000 metres. Turn the
reaction knob in a right - hand
direction until a faint click is heard
and then turn back slightly while
adjusting the tuning knob to the
best position. The tuning positions
of the dial correspond to reception
with an average aerial,  and it is
advisable to screw the knob of the
" Varicap " condenser RIGHT IN
where a small aerial is used and
OUT BY TWO OR THREE TURNS
WHEN A LONGER AERIAL IS
EMPLOYED. To obtain the closest
agreement between the tuning scale
and the actual wavelengths, use
should be made of the " M,icrion "
Coil adjusting screws. The upper
screw controls the medium wave,
and the lower screw the long wave
scale positions. Turning the screws
inwards will have the effect of
lowering the scale position and vice
versa. A final adjustment of the
" Varicap " will have greatest effect
on the lowest dial readings. It is
important that the reaction control
knob should not be kept in a position
where continuous whistling is heard.
Should this occur, turn the knob slightly in a
backwards direction until the whistle ceases ;
this position will be found the most
sensitive for reception of the more distant
stations. Should any difficulty be found in
maintaining this sensitive position a re-
adjustment of the l2 Grid bias tapping may be
made. This in some cases can be increased to
as much as 4} volts with greatly improved
smoothness of reaction control. Too great an
increase of grid voltage at this point will result
in reduced sensitivity. Local reception will not
require any great use to be made of the
control knob.
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Neat, Simple, Efficient, 2/-.
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DON'T TAKE
CHANCES

AN "ATLAS" UNIT
FOR EVERY SET
There is an
" ATLAS " Unit
to convert any
battery receiver to
mains operation
in a few minutes,
without alteration
to set or valves.
Prices from 39,6
cash or zo/- down.
TRY ONE ON

YOUR SET
Ask your dealer
for free demon-
stration and send
coupon for free

H. Clarke & Co. INSIST ONbooklet to :-

(M,'cr.), Ltd.,
Patricroft,

W.C.2. LASManchester. "AT "
London Office .

Bush House,

AS EXPERTS ALWAYS DO
THERE'S not a radio designer of note who does not consis-

tently and emphatically recommend and specify "ATLAS
Units for their sets. That is one definite reason why you

should insist on " ATLAS." Others are the facts that "ATLAS"
are the units to win the Olympia Ballots for two years running ;
that " ATLAS " gives the highest outputs, greatest voltages,
finest smoothing, and best value in the world. A.C. and D.C.
models for every set. " Class B " and " Q.P.P." included, and for
25 -cycle mains, without extra charge. " ATLAS " is best-
insist on " ATLAS."

T IL
MAINS UNITS `ATLAS

I Messrs. H. CLARKE & Co. (M,CR), LTD.,
I

I Atlas Works, Patricroft, Manchester' 1

I Please send me FREE copy of Booklet No. 87, telling me all about 1

I the world's Finest Mains UnTts.
I

I

i Nam. I

I
1 Addre., I

1
I

I 61/17
I. -,.-

ASK YOUR DEALER - HE KNOWS

January 27th, 1934

77:41 PRICE vol.

22/6 and connee.
ting leads.

If your dealer does not stock
, Universe 1934 Pick-ups.
' write us direct for illustrated

folder.

UNIVERSE1934 PICK-UP
" SUPER " MODEL. Output nearly 4 volts. average
2 volts. Buse used al any position. Pink-itls reed
canna go out of adjustment 'putt. applied ton.
Bak -catch swivel head for easy needle changing.
Weight on record adjustable. Moulded in smart
brown bakelite ease. Fully guaranteed.

COSMO  RD 1.?°1:1"7 UNIVE

qhe'Broadcaster.
and -Wireless
f(etailer"says

"NATURAL TONE
- ENTIRELY

RELIABLE"
WORKS, ENFIELD lolIDDX

SAVE 50% ON VALVES
362 are Entirely British, NON-MICROPHONIC and
FULLY GUARANTEED. If your
dealer is not yet stocking, send for 362
post free direct from the makers.

Post Free from

" 362 " BATTERY TYPE VALVES H.. H.L. & L., 3'8. Power,
4,-, Super -Power, 4.8. S.C.. 7 6. Var.-Ms, 7 6.  Class
9,-. Pentode Type, 20 - 3d. extra,.
` 362 " Patent UNBREAKABLE TOLEDO BATTERY TYPE
VALVES /IL., 4 8. Power. 5 A Super -Power, 6 -.
10 -. Var.-01u, 10 -.

" 362 " ` CLASS B " KIT. Absolutely complete
with " Class B " Valve, 7 -pie valve -holder. Input and
Output Transformers, and full instructions, 28'8.

With high-grade Permanent Magnet M.C. Loud-
speaker, complete unit, only four wires to connect, 50

4.3

Although
half the I

price, 3621
are EQUAL I

TO THE I
VERY BEST I

Cash with order. Cheques and P.O.'s must be crossed and made payable to
THE 362 RADIO VALVE CO., LTD. (Dept. W.), Storeham Road, London, E.5

A NEW NOVOTON
THE NOVOTONEneeds no introduction to Radio Gramo-

phone enthusiasts as it is acknowledged by all to be
the only tone compensator which scientifically compensates
for low note loss in the recording of gramophone records.
It has in the past, however, been relatively expensive and
has been fitted only by those who insist on perfect repro-
duction whatever the cost.
Following on our many years experience in the manufacture
of tone compensators we have now found it possible, by
means of careful design, to produce a Novotone which,
while similar in characteristics to our Type J, can be sold
at an extremely low price so that everyone may at last
experience the pleasure of

REALISM FROM RECORDS
Special Features a

SMALL SIZE.
The size is only 2/" high x 14" wide
x 4" across feet, making it suitable
for including in a cabinet where
space is limited.

CASE.
The instrument is enclosed in a
thick cast Alpax case giving the
maximum of shielding and freedom
from hum due to stray magnetic
fields.

CONTROLS.
Provision is made for connecting
variable resistances to control both
treble and bass to cope with the
resonances met with in various
types of speakers.

It can be fitted with the minimum
of trouble, being inserted in the
leads between Pick-up and Amplifier.

TYPE " M " NOVOTONE
2716

Write for Booklet "N
Realism from Records.

GAMBRELL BROS. & CO. LTD 9
Merton Road - Southfields - S.W.18

Telephone : Putney 3641-2.
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D.P. 24

SPECIFIED BY F. J. CAMM

for the "FURY SUPER"

\Tarrle
(Proprietors: Oliver Pell Control. Ltd)

Write for the1934VarleY
Catalogue - It is FREE

C.P. 158

ONE VARLEY " PENTODE " NICHOKE
Inductance (No D.C.) 45 Henries. Ratios 2:1, 1.75:1, 1.25:1.

D.P. 24 11/6

ONE VARLEY GRADED VOLUME CONTROL
Gives uniform control of volume with angular displacement of
knob so providing very smooth control without sharp cut off.
10,000 ohms 15 milliamps. - C.P. 158 5/6

FOREMOST AS PIONEERS
Advertisement of Oliver Pell Control Ltd., Kingsway House, 503, Kingsway, London, W.C.2 Telephone : Holborn 5303

R. IN

I SPECIFIED FOR THE II
:1934 FURY SUPER.

MMMMM IM

BRITISH MADE

FOR
ATTERY SETS THE BEST BATTERY EVER BUILT NOW COSTS YOU LESS

The INCOMPARABLE
9

Advanced scientific methods

of manufacture enable these

exceptional reductions to be

made.

Made by §"SIEMEN special-

ists in battery manufacture

for over 60 years.
Write for free booklet 667

of up-to-date battery in-
formation to address below.

'POWER' TYPE Triple Capacity
RADIO BATTERIES

OLD PRICE NEW PRICE OLD ?RICE NEW PRICE

V.4 60 volt. 1- 816 V.7108 volt. Of- 151-
V.5 45 volt. X- 716 V.8 120 volt. 2,1f- 17/6

adutotSIEMENS ELECTRIC LAMPS AND SUPPLIES LIMITED. 38/39, Upper Thames Street, London, E.C.4
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A

it afford
pique

This is a companion volume
to Newnes' WIRELESS
CONSTRUCTOR'S EN-
CYCLOPFEDIA and
Newnes' RNC Y CEO-
PiEDIA of POPULAR
MECHANICS. It is
fully illustrated and is
strongly and handsomely
bound in Turquoise Blue
Cloth. This is a book
that every Wireless
Enthusiast will be
proud to have in his
Bookcase.

A

PRINCIPAL CONTENTS
THE bulk of the Book is devoted to the PRACTICAL diagnosis and

cure of the many Faults that may arise in the running of a Receiv-
ing Set. Here are some of the chapter headings : Faults Classified

-Preliminary Tests-Testing Instruments-Faults in Design-
Correct Component Values Progressive Testing--Noises-

Their Cause and Remedy, Faulty Operation-Break Through
-Special Remedies for Local Conditions - Lack of Selec-

tivity-Equipment Troubles-How to Test Compo-
nents - The Correct Use of Valves -

Station Finding Made Easy - Short.
Wave Receiver Troubles-Portable Prob.

lems -Seasonal Conditions, etc. The
THEORY of Radio Reception is

thoroughly, yet simply explained.
From this it will be seen how

comprehensive this work is.
A very full Cross -Referenced

Index is provided enabling
any " symptom " to be

instantly looked up
and the appro-

priate remedy
noted a n d

applied.

This invaluable reference
work can only be ob-

tained by regular readers (new
cr old) of " Practical Wireless "

-see the Simple Conditions on
opposite page. It is important to

note that there are only nine Gift
Stamps to collect, commencing with

the one appearing on the back cover
of this or last week's issue. If you

haven't already done so, send in your
Application Forms at once and tell all

your Wireless Friends about this great
Presentation Offer before it is too late.

A WORK EVERYONE SHOULD POSSESS,
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and how to ut it ri ht
to be without this
Wireless"Docta
0 UR latest Gift Offer has been received with

tremendous enthusiasm by readers of " Practical
Wireless." Reservations are pouring in from

all parts of the country, and if yours is not among
them, the only way to avoid disappointment is to
post the Forms alongside without delay.

Remember, this unique and helpful Work has been
specially written by F. J. Camm, the Editor of this
paper. It is chock-full of practical and intensely
interesting advice and hints. It is right up to date
and deals with every form of Reception trouble. If
your aim is to get the best results from your Radio,
be sure to avail yourself of this most generous offer
before it is too late.

READ THESE SIMPLE CONDITIONS:
Complete the Forms on right in ink. Fill

in and post Form No. 1 and stamped ad-
dressed label. If not already a regular
reader, hand Form No. 2 to your Newsagent.

On receipt of Form No. 1 and the addressed
label, we will send you a Voucher on which
to qualify for your copy of Newnes' Every -
man's Wireless Book. The volume will be
reserved for you, and will be despatched
immediately we receive the completed
Voucher.

Affix to the Subscription Voucher which
we post to you on receipt of your Reserva-
tion Form (No. 1 9 Gift Stamps cut from
the bottom left-hand corner of the back
cover of " Practical Wireless " for 9 weeks
commencing this or last week.

When your Subscription Voucher is com-
plete, send it, together with a Postal Order
for 2s. Od., which will include the cost of
registration, postage, packing, insurance.
etc., to " Practical Wireless " Presentation
Department, and your Volume will be
despatched to you immediately. No reader
may qualify for more than one copy of the
Encyclopaedia.

This offer applies to persons residing in
Great Britain and Ireland. Readers in the
Irish Free State must pay any duty impcsed.

Any query regarding this offer must be
accompanied by a stamped addressed

envelope.

This Gift Offer is closing very shortly.
Delay, therefore, is dangerous. By sending
in your Reservation Forms at once you
will ensure a copy of Newnes' " Everyman's
Wireless Book " being specially set aside
in your name and you can immediately
start qualifying for it in accordance with
the simple conditions set out above.
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You see
we're interested

Your radio receiver, although installed in your house, belonging to you, is still a matter of much importance
fo the Mullard Scientists. You see, as Leaders in British Valve Manufacture, it is our business to make sure
that everything is done which can be done for the betterment of everyday, ordinary home reception.
Consequently, we have, for some considerable lime now, given our serious attention to the aerial
stage of receivers, with the result that Mullards, who first introduced Pentode Power into the
speaker stage, have perfected the Screened Pentode for the H.F. stage, the valve which
has made it possible for the 3 -valve A.C. set to be a Pentode -Detector -Pentode Circuit. A great
achievement! Ask your dealer about it. And remember-it is made by Mullards-which speaks volumes.

Whenever you want advice about your set or about your valves - ask T.S.D. - Mullard Technical Service

Department-always at your service. You're under no obligation whatsoever. We help ourselves by helping you. When

writing, whether your problem is big or small, give every detail, and address your envelope to T.S.D., Ref. D.B.B.

THE SCREENED PENTODE 17/6
V . P

4 Mullard
. 4 THE MASTER.VALVE

The Mullard Wireless Service Co., Ltd., Mullard House, Charing Cross Road, London, W .C.2.
Arks
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QUALIFY NOW FOR NEWNES' "EVERYMAN'S WIRELESS BOOK."

EDITOR:
Vol. III. No. 71 II F. J. CAMM n Jan, 27th, 1934.

Technical Staff:
W. J. Delaney,

H. J. Barton Chapple, Wh.8ch., B.Sc. (Hons.), A.M.I.E.E.,
Frank Preston, F.R.A., W. B. Richardson.

ROUND the WORLD of WIRELESS
Six Million Licences
IT is fully expected that by the time

these lines are in print, the Post Office
will have disposed of its six millionth
listening licence, as during November and
December the number sold brought up the
figures almost to that mark. During the
past twelve months over 750,000 were
added to the previous total. If, as it is
computed, there are twelve million homes
in Great Britain, we may now assume that
every other house possesses a wireless
receiver. There is, therefore, no
question of .having attained saturation
point.

No Reason for Complaint
DURING 1933, the B.B.C. carried

out transmissions amounting to
59,966 hours, during which period the
average breakdown did not exceed
.019 per cent. This is certainly a matter
of congratulation, and reflects great
credit on the technical staff.

Television in the U.S.A.
ALTHOUGH at times much is heard

of the progress of television in
the United States, it is interesting to
learn that so far no radiovision receivers
have been placed on the market by
the American wireless industry. Four
of the leading television transmitters
which were carrying out experimental
broadcasts on channels between 100
and 200 metres during 1932-33 have
since closed down. At present nine
laboratories are working small stations
on 2,050 or 2,800 kilocycles. Tests are
being specially carried out on ultra -
short wavelengths. The National Broad-
casting Company now transmits regularly
from Radio City (Empire State Building)
on 6.8 metres (120 lines).

Another Wavelength Conference
IT is reported that the next meeting of

the Union Internationale de Radio -
diffusion (European Broadcasting Union),
will take place in England on June 12-20,
when the results of the new Lucerne Wave
Plan are to be examined and discussed.

Our Free Query Service
New readers should note that we answer

all readers' questions FREE, PROMPTLY,
ACCURATELY AND CHEERFULLY.

Germany's Short-wave Network
THE new Zeesen-Koenigs Wusterhausen

short-wave transmitters were launched
on the ether during the Christmas holidays.
They have been provided with directional
aerials for broadcasts to Asia, Africa,
North and South America. Special pro-
grammes for the East are transmitted
through DJA on 31.38 metres, those destined
to Africa through DJD on 25.51 metres
and DJL on 49.83 metres. Transmissions

power has been increased to 80 kilowatts.
This energy, however, is not considered
adequate by the authorities, and steps are
to be taken in 1934 to push the power up
to 150 kilowatts.

Newnes'
Everyman's

Wireless Book

A Cheaper Wireless H.T. 'Dry Battery
ASUBSTANTIAL concession is given to

wireless battery users of the power
or triple capacity type of battery by th
decision of The General Electric Company,

Ltd., to reduce the price of the G.E.C.
60 volt triple capacity H.T. battery
(Catalogue No. L.260) from 12s. to 8s. 6d.

If you have not already done so, you
should turn to pages 890 and 891
immediately and fill in your reservation i

form for the above volume.
Reservations are pouring into these
offices in thousands and the offer will

shortly be closed.
Do not lose the opportunity of
securing your copy of NEWNES'
EVERYMAN'S WIRELESS BOOK,
which is uniform in size, binding and
style with NEWNES' WIRELESS
CONSTRUCTOR'S ENCYCLOPEDIA i Revival of " Florodora "
and The ENCYCLOIVEDIA of LESLIE STUART'S popular musical

comedy has been specially arrangedPOPULAR MECHANICS. for broadcasting, and the micro -

Wireless for the Blind
WE are informed that further orders

have been placed with Messrs.
Burne-Jones & Co., Ltd., of 296,
Borough High Street, London, S.E.1,
for wireless sets for the use of the blind.
This firm has now manufactured and
supplied some 24,000 sets of special
types, including single and double
circuit crystal sets, the latter types
being for the use of blind persons in
remote areas. Each set employs a
special tuning system using Braille
characters. It is interesting to note
that owing to the stringent method of
testing employed, servicing problems
are practically nil, amounting to less
than I per cent.

411.(.11.M.04111WINEWOMM.O.M.00.=41411=.04M14 to4.1 phone version of Florodora will be
given in the National programme on

January 29 and through the Regional net-
work on January 31. This famous musics'
comedy success was first produced al
the Lyric Theatre, London, in 1899.

for South America are sent during the late
hours of the night via DJA on 31.38 metres.
Between G.M.T. 23.00 and 02.00 all
broadcasts to the American Continent are
taken over by DJL on 49.83 metres. For
these transatlantic services a selected
series of wireless entertainments will be
provided, and only certain items of the
Berlin programme, of international interest,
will be included. Short-wave enthusiasts
will find these transmissions of interest.

The New Call from Radio -Paris -

SINCE December 18, when Radio -
Paris " took the air " as a State-

owned transmitter, the station is advertised
as the Poste National Radio -Paris, and

Possible Fate of the Eiffel Tower
IN French wireless circles the fact that

in the distribution of the new channels
the State has not yet disposed of the
national common wave -length of 206
metres leads certain. authorities to believe
that the wave -length will be reserved to the
Eiffel Tower. Such an allocation would
permit a continuance of its broadcasts,
and the station might carry on a series
of experimental transmissions for the
French P.T.T.
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ROUND the WORLD of WIRELESS (continued)
Talk on Bicycle Development
A NOTHER talk in the Midland " stock -

1 -1. taking " series will be heard on
January 24th. Dr. William Cramp, who
is Professor of Electrical Engineering at
Birmingham University, has made a special
study of bicycle development in the
Midlands, where many notable changes
have been introduced. The title of his
talk is " From the Penny -Farthing to the
Modern Cycle."

Transatlantic Debate
'THE next Transatlantic
1 debate will take place on

January 27th, and will be be-
tween Oxford and Chicago. The
subject is : " Resolved, that the
Profit motive be eradicated."
The Chicago students will speak
in the affirmative and the
Oxford students in the negatiye.
Mr. Vernon Lyon and Mr. Wells
Burnette represent Chicago, and
Mr. John Cripps and Mr. David
Lewis are the Oxford represen-
tatives. Mr. Lewis is a Rhodes
scholar from Canada and Mr.
Cripps is a son of Sir Stafford
Cripps.

Southwell Minster's New Organ
THIS instrument-which has

two keyboards, one in the
triforium and one in the nave-
is to be opened on February
1st. The second of the month
marks the jubilee of this fine
Norman church's advance to
Cathedral status as the centre
of a diocese. On the latter date
there is a relay from Southwell of an organ
recital by the Minster Organist, G. T.
Francis, F.R.C.O., and this is to be preceded
by a short talk on the Minster, the jubilee,
and the previous day's ceremony, by the
Ven. Archdeacon W. J. Conybeare, Provost
of Southwell. Built by Archbishops of
York, Southwell Minster is unique among
English cathedrals in having three Norman
towers still standing after eight hundred
years.

Orchestral Conces from Birmingham
THE4 City of Birmingham Orchestra
appears in the programmes four times

during the week. There is a light orchestral
concert from the studio on January 30th,
with three Slavonic Dances by Dvorak,
ballet music by Delibes, and two of the
shorter pieces by Delius in the programme.
On February 1st, the Orchestra's luncheon
hour concert in Birmingham Town Hall
will be relayed ; it opens with a Weber
overture and closes with Elgar's Pomp
and Circumstance march in G. Then, on
February 3rd, the Children's Concert,
which includes six movements from the
Nutcracker suite, is to be relayed in the
afternoon, and in the evening the Symphony
Concert, in which the chief work is Bee-
thoven's Eighth. Leslie Reward conducts at
all except the Children's Concert, which is
taken by Harold Gray.

Droitwich's New Transmitter
CONSIDERABLE progress has been

made with the building of the new
long -wave transmitter at Droitwich, which
is to replace Daventry 5XX, and we
understand that the installation of the
plant will begin shortly. It is expected

i=1.11.001,1141=1.01///0./.1411101111111........m.amt.m..11
! INTERESTING and TOPICAL

PARAGRAPHS

that the station will be ready for
service in the early summer this year.
The opening of the Droitwich station
will mean that the field strength of the
National programme over a large part of
the country will be such as to make it

FERRANTI VALVES IN THE MAKING

transmitters share a wavelength) for
providing a better service in areas which
will not be well served, even when the
Droitwich transmitter is in operation.

Talks on Various Phases of the Supernormal
PSYCHICAL research, telepathy, dreams

and what they portend, ghosts,
survival after death and other phases of the
supernormal are to be discussed in a series
of broadcasts in the New Year. The

speakers, dates and subjects
will be as follows :-January
26th, Lord Charles Hope
" Physical Mediumship " ; Feb-
ruary 2nd, Professor Seligman-
"Primitive Practices and
Ideas " ; February 9th, Pro-
fessor Seligman-" Ritual and
Healing" ; February 16th, Mrs.
W. H. Salter-" Telepathy" ;
February 23rd, Dame Edith
Lyttelton-" Dreams and Pre -
Vision " ; March 2nd, Sir Ernest
Bennett-Discussion with an-
other speaker not yet selected
on" Guests and Haunted
Houses" ; March 9th, Sir Oliver
Lodge-" Do We Survive ? "
March 23rd, Professor C. D.
Broad-A Summing Up.

Ferranti valves arq made in their entirety at the Hollingwood works,
and our illustration shows a portion of the valve assembly department.

practicable for listeners in the London,
North, and West Regions to receive their
National programme from Droitwich instead
of the medium wavelength National trans-
mitters in their respective regions. The
B.B.C. has, therefore, decided to close
down the London, North, and West National
transmitters, thus releasing two wave-
lengths (the London and West National

ILVE III IS
Problem No. 71.

In his search for better quality A/ rowsmith
decided to replace his transformer -coupled t

1 L.F. stage by a Choke -capacity coupled stage. I
'It He therefore purchased a .5 mfd. fixed

condenser, a good quality H.F. choke, and a i
: 250,000 resistance, and joined these in the

correct manner in place of the transformer. i
Results were, however, very disappointing, :
and although he carefully checked all con -

t nections he could find nothing wrong, Whatt: mistake had he made ? Three books will be ;:awarded for the first three correct solutions
opened. Envelopes should be marked Problem

; No. 71 and addressed to The Editor. PRACTICAL i
1. WIRELESS, Geo. Newnes, Ltd., 8-11, South- i

ampton Street, Strand, London, W.C.2. All :

i entries must be received not later than I
: January 29th.
70. .........  «.   O.. 4..  a. 

SOLUTION TO PROBLEM No. 70.
In wiring up the seven -pin valveholder for his

Class B Unit, Atkinson had misread the connections
to the pins, and had consequently reversed the anode
and grid connections. The following three readers
succeeded in correctly solving Problem No. 69 and
books have accordingly been forwarded to them :
C. M. Dower, 28, Gartmore Road, Goodmayes, Essex;
G. C. Jervis, 343, Birchfleld Road,Westneath, Redditch,
Worcs ; J. Simpson, Castlefield, Cupar, Fife.

Listeners in the South of France
CORRESPONDENCE

received at Broadcasting
House from residents in the
South of France draws atten-
tion to the inability of listeners
in that part of Europe to
receive the London National

programme since the synchronization of the
London National and West National
wavelengths. Last winter the London
National transmissions were very easily
picked up all over the Continent, and were
greatly favoured, especially by people in
the South of France. The B.B.C. points
out that a substitute can readily be found.
The North National transmitter, working
on 301.5 metres (995 kc/s) still gives an
excellent service on the Continent of the
National programme at night, although this
may not be known generally by people who
have been trying to get London National.
Pending the completion of the new long -
wave transmitter at Droitwich, listeners on
the Continent would be well advised to tune
in to the North National transmissions.
On and after January 15th, North National
wavelength will be 296.2 metres (1,013 kc/s).

" Florodora " Broadcast
ABROADCASTING version of the

famous musical comedy, Florodora,
first produced at the Lyric Theatre, London,
in 1899, will be given in the National
programme on January 29th and in the
Regional programme on January 31st ; this
was one of the most charming of the
musical plays of Leslie Stuart ; the book
was by Owen Hall and the lyrics by E.
Boyd -Jones and Paul Rubens-a combina-
tion which, in its day, was supreme in its
own field. The adaptation and production
are the work of Gordon McConnel.

Change of Address
THE Fuller Accumulator Co. (1926)

Ltd., announce that the address of
their Manchester Depot is now 53, Back
George Street, Princess Street, Manchester.
Telephone No.: Central 6356.
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Improuing:theLiginplifier
Some Useful Hints for Improving the
Efficiency of the L.F. Stages of a Receiver

are Given in This Article

By P. S. NICOLL

HERE are a few hints for improving
the quality of reproduction at little
cost, and at the same time increasing

the output from the set. If we can supply
a higher voltage to the low -frequency
valves, it can easily be seen that the
output will be greater and the quality im-
proved. Suppose, for convenience, that the
existing set is connected to 120 volts H.T.,
and that we have .25 megohms in the plate
circuit of the detector valve, a coupling
condenser of about .002 mfd., and a grid -
leak of about 2 megohms (see Fig. 1). These
were considered normal values only a short
time back. The voltage -drop across the .25-
megohm resistance will be 62.5 when the
detector valve is passing only .25 milliamp.
This means that the valve will be working
a long way from its maximum output.
A fuller use of the valve can be ob-
tained by replacing this anode resist.
ance by one of 50,000 ohms : there
will be a voltage drop of only 50 when ro Fiore of
the valve is passing as much as 1 i:'ert'r
amp., which will improve results con- a
siderably. Since we have altered the
anode resistance we must also alter
the grid -leak of the L.F. valve, other-
wise the balance of the circuit will be
upset. A suitable value is + megohm,
although other values may be tried.

Parallel Feed
The next thing is to parallel -feed the

next valve. To do this the primary of
the transformer (usually marked I.P. and
O.P. or H.T. and Plate) must be discon-
nected.

To make this improvement a choke
(which will only cost a few shillings) of
about 30 henries must be obtained. This
choke is connected in the position previously
occupied by the transformer primary ;
the end that was connected to the plate
now has a condenser of about .5 mfd. also
connected to it, the other condenser
terminal is connected to the primary

valve connect a 2 or 4 mfd. condenser
and earth this through the loud -speaker.
The grid bias should be in-
creased on both the L.F.
valves by one or two volts.
The amount of this can
easily be ascertained byTo
trial. Dower

valve
Advantages of the Modifi-

cation.
The advantages shown

G.s._ .25 MS

002 MFD.

DETECTOR
,111111,,

50,000.n.

,. r..

winding and earthed through
the transformer, as shown in
Fig. 2.

The final improvement
consists of disconnecting the
speaker and in its place in-
serting a choke of inductance
as high as we can afford. If
of the same value as before it will
do, but its resistance should be low,
about 300 ohms ; in fact the lower the
better. To the plate of the output

inductance will be maintained higher
than in the ordinary transformer coupled
amplifier. Thus quality will be improved.
(c) Again quality will be further improved
because the output valve will be working

at almost full H.T. voltage.
(d) Any tendency to howl will be

reduced, the last valve being decoupled.
(e) The speaker winding is isolated, and

thus a large power valve may be used

C.B.-

Fig. I.-An R.C.C. stage employing a
high -value anode resistance.

without any danger of damaging the
speaker.

(f) The extension wire to the speaker
may consist of only one insulated wire,
the other terminal of the speaker can
be earthed to any convenient point.

The main disadvantage of the circuit
is that the two chokes require rather
a large amount of space ; unless these
chokes be large the whole advantage
of using them is lost. The chokes and

transformer should be well spaced out.
If these components are not provided

Fig. 2.-Using an L.F. choke in place of an anode resistance,
and choke -coupling the speaker.

by the modified
circuit are :-

(a) The first
L.F. valve can
be run at prac-
tically full H.T.

voltage, there only being a small drop across
the choke winding.

(b) No direct current passes through the
transformer winding, and thereby the

with iron cases they should also be arranged
so that the windings are in opposition,
although the provision of an iron case
round one of them, and an earth connection
to the case, will prevent instability due to
interaction. A certain amount of care
should be exercised in the choice of the
components in order to obviate the risk
of over -amplification of a certain frequency
due to a similar peak in each component.
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BEFORE we
can examine
the possibili-

ties of the piezo-
electric loud-
speaker it is really
necessary to ascer-
tain what piezo
electricity is, in
what substance it
is found, and how it is obtained.

By compressing a piece of
quartz crystal it has been
foundthat charges of electricity
appear at its extremities, one
side being `positive and the
other negative. 1 Also, by exert-
ing a force which would tend
to extend the crystal, this
difference of potential will
again manifest itself, but the
polarity will be reversed. This
phenomena is known as the
piezo-electric effect. It is not
new, as it has been known for
about fifty years. Only in
recent years, however, has it been put
practical use.
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A NEW LOUD -SPEAKER DESIGN
Details of a Unique Piezo-Electric Loud -Speaker, Specially Designed for the

Reproduction of the Higher Audible Frequencies
By " LAMBDA

Fig. 4.-Section of the piezo-electric loud -speaker.

to

Auchelle Salts
In addition to quartz, the effect just

described is known to exist in such sub-
stances as tourmaline and rochelle salts.
The former substance is comparatively
rare and is, therefore, not suitable for
commercial use. Rochelle salts can be a
made in the laboratory in any quantity,
and it is this substance which was selected
for employment in the design of this new
loud -speaker.

It has certain disadvantages, being
affected by moisture and heat, but this
does not appear to have made the design
of a piezo-electric loud -speaker impractic-
able. This !remarkable peculiarity of cer-
tain substances-namely, the piezo-electric
effect-has been utilized in the production
of a loud -speaker capable of responding
to the higher frequencies up to about
16,000 cycles. A remarkable achievement,
offering great possibilities in
the direction of improved fre-
quency response, with conse-
quently still greater improve-
ment in the quality of repro-
duction.

The Piezo-electric Effect
How can we apply this effect

to the design of a loud -speaker ?

Fig. 3.-Construction of
the piezo-electric element.

Figs. I

Before we can
answer this ques-
tion it will be
necessary to
carry our inves-
tigations oft the
piezo-electric
effect a 'step fur-
ther. It is known
that the piezo-
electric effect is
considerablygreater in
rochelle salts
than in other
substances, con-
sequently, this

substance appears to be the most suitable
for our purpose.

In Fig. 1 is illustrated a plate cut from
a crystal of rochelle salts. By subjecting

C

+

the upper corner
z ; the remaining
corner d will then
tend to move in
the direction indi-
cated by the arrow.

Application to
Loud -speaker
Design

Advantage is taken of this
fact in the design of this new
loud -speaker. Four of these
" torque -responsive " units are
employed. Their edges are
cemented together and so form
the assembly shown in Fig. 3.
If this unit is clamped at the
edges, or at the corners x -y -z,
the central points d, which are
in reality the individual cor-
ners of the four separate
crystals, as shown in Fig.
2, then these corners will
tend to move inwards and
outwards.

An examination of the section through
the loud -speaker (Fig. 4) will serve to illus-
trate the method of construction. The
diaphragm (1) consists of the piezo-electric
element. A ringed spacer is provided (6)
and the element is clamped into position
by means of the screws (3) which act upon
the clamping ring (4) situated behind the
compression ring (5).

In order to obtain the greatest sound
1, output there is a certain maximum clamp-

/ ing pressure which must be exerted. A
transformer is mounted at the rear of the
unit, for impedance -matching purposes.

This unit is designed for use in con-
junction with a moving -coil loud -speaker.
As it has a cut-off at 1,000 cycles, it is
obvious that it would not be suitable for

Cl. employment by itself, as bass response
would be non-existent. It has a rising
characteristic up to about 10,000 cycles
and beyond this point the response again
falls off.

and 2.-Diagrams &strafing the principle of the
electric speaker.

this plate to an electric field along a -
it tends to be strained in a direction 45
degrees to the axes b and c. The arrows
I and 2 indicate the direction of the strain,

Now let us clamp the corners x and y ;
this will result in a slight motion of the
upper edge in the direction shown by the
arrow 3. In Fig. 2 are shown two such
plates provided with metal foil electrodes.
They are so arranged that their motions
are in opposite directions. This is indicated
by the arrows at the upper edges. If
the near faces are cemented together and
the edges x and y clamped, the upper
corners of the assembly will now tend to
twist in response to a potential difference
between the foil electrodes. Now clamp

Advantages
All that is necessary to em-

ploy this additional unit is to
connect it in parallel with the
existing moving - coil loud-
speaker and place it as near
as possible to it.

By a combination of moving -
coil and piezo-electric speaker,
an approximately straight-line
frequency response up to about
10,000 cycles can be obtained.
The lower limit depends upon
the low -frequency response of
the moving -coil loud -speaker
and the characteristics of the
amplifier.

No filter or other arrange-
ment is necessary to divert the power
between the two speakers. This is due to
the fact that the reactance of the unit is
inherently capacitative, and when con-
nected in parallel with a unit having an
inductive impedance, the power divides
naturally.

Another advantage of connecting a
capacitative unit in parallel is when
pentode output valves are employed. In
this case the presence of the high -frequency
unit has extremely beneficial effects. The
presence of the capacity in parallel restricts
the rise in response of the moving -coil
loud -speaker with increasing frequency,
which happens when the output stage
employs a pentode valve.

piezo-
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Happened to Permeability Tuning? In This Article the Author Throws
Considerable Light on the Problems Involved

THE inductance of an air -core coil
depends principally on the geometri-
cal dimensions with, generally, a

small correction factor depending on the
frequency of the current flowing in the
circuit. In the case of the newly -developed
coils with iron cores, however, the induc-
tance depends not only upon the dimensions
of the coil, but also upon the physical
properties of the core, and these properties
are variable.

Technically speaking, the matter is
expressed by saying that the magnetic flux
density B, which is induced in a sample of
iron by a magnetizing force H, is given by
the simple formula B = pH, and the term
indicated by the Greek symbol 14 is called
the permeability.

A Complex Variation
It is easy to prove, however, that p is not

constant for any one sample, but varies in
a complex manner with B or H, as will be
seen from Fig. 1, and also varies within wide
limits for different samples of iron. The
inductance of an iron -cored coil, therefore,
depends on the permeability of the iron,
and this varies over the cross section of the
core, since H is not constant over that area.
Moreover, and this is a point which is fre-
quently overlooked when we are dealing
with currents which vary as they do in radio
circuits, if the current in the coil, by which
H is produced, varies, then the value of p
will change. In consequence, as a general
rule, in any calculation work it is only
possible to select some average value for if,
which experience has shown to be represen-
tative for the coil in question.

Readers will therefore appreciate from
the foregoing that the problem we are
examining is somewhat complex in char-
acter. With an air -core coil /4 has a value
of unity and all is plain sailing, but not so
when iron is introduced into the coil.

Not Strictly New
Of course, strictly speaking, tuning by a

variation in the inductance of a coil is not
by any means new. Those readers who have
been working at radio for several years will
recall quite readily the variometer tuners,
a sample of which is shown in Fig. 2. Two
coils, joined in series, were mounted so that
one rotated inside the other. In one case,
when the planes of the coils were co -axial,
the inductance effects of each were'additive,
but when the movable one was rotated
through 180 degrees, the magnetic fields
were opposite and the total inductance
reduced, intermediate values being secured
in intermediate positions. Although a very
unselective device, when the broadcasting
stations were few and far between, or in
those cases where a simple crystal set was
sufficient to satisfy the household needs,
the component proved quite satisfactory.

Inductance or permeability -tuning de -

vices to contend with modern conditions of
broadcasting, however, need a form of
design radically different from this. Iron

Maqnetac flax Density B.
Fig. 1.-Showing the familiar form

a permeability curve.

cores, which can be employed at radio
frequencies, have been instrumental in

of

Fig. 2.-An early form of inductance tuner.

changing coil design very considerably, and
in condenser -less tuning_the cores play an
important part.

/ran Ouse' Core Cott
Cover?

1

Modern Iron Cores
Ordinary iron cores, or even thin lamin-

ations, are productive of such high losses
that their use in high -frequency coils is out
of the question. Over forty years ago, how-
ever, patents were taken out to cover the
use of compressed iron -dust cores, but to
permit radio frequency working, the eddy
current paths have had to be still further
reduced by employing the finest iron
powder and also completely insulating the
particles. Then, again, the greatest care
and attention has had to be paid to the
physical design of the cores themselves to
achieve a measure of performance equal to,
or better than, ordinary tuned circuits.

Two names closely associated
with this work are W. J. Polydoroff
in America, and Hans Vogt in
Germany.

In Fig. 3 is shown one form of de-
sign used by the former inventor to change
the coil inductance by sliding it over a core of
iron dust. As will
arranged to go both inside and outside the
coil, while closely -fitting metallic shields of
copper or aluminium act as guides for the
core when it is inserted into the windings.

An Important Feature
Reverting for the moment to an oscilla-

tory circuit tuned by the usual .0005 mfd.
variable condenser, there is one important
aspect which has always proved a draw-
back. In fact, it would not be too much

to say that it was partly re-
sporisible for the introduction
and popularizing of superhet-

erodyne receivers. I refer to selectivity._
The inductance of a given coil has to be
designed to give the highest wavelength
(minimum frequency) when the moving
plates of the variable condenser are wholly
in mesh with the fixed plates (maximum
capacity).

Under these conditions, a good measure
of selectivity can be achieved, a factor
which can be proved readily both theo-
retically and practically. As the wavelength
is reduced, however (that is frequency in-
creased), the selectivity becomes worse, for

with the increase in frequency the losses
become greater, while the inductance
remains sensibly constant. Hence the
ratio of inductance to resistance de-
creases, and at the minimum setting
of the condenser on the medium waves
the selectivity condition may be three
or four times as bad when compared to
the maximum condenser setting.

Coil
Fig. 3.-One form of permeability tuner arrange-
ment to give telescopic motion between iron dust core

and coil.

A Better Condition in Theory
Coming now to an oscillatory circuit

arranged for inductance or permea-
bility tuning, it is possible to improve
matters very considerably from the
theoretical point of view. First of all

(Continued vn page 927)
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This illustration aptly
shows the attractive

; and compact lay- ut
of the 1934 Fury /our
'Super. Last year's

PRACTICAL WIRELESS

model
may easily ;

- and cheaply be I
adopted to this modern I

version.

IEXPLAINED in last week's issue that
the latest PRACTICAL WIRELESS re-
ceiver is really a modified and con-

siderably improved version of the " Fury
Four " which created so much interest
and enthusiasm among home -constructors
last year. Although there has been no
attempt slavishly to adhere to the principal
features of the original " Fury Four," it
has been found possible to retain many
of those which were so popular and which
marked a definite forward step in the
technique of wireless set design. The
same type of chassis has again been used,
although in the present case the latest
metallized material has been employed for
it. It has even been possible to retain the
very same chassis dimensions, so that
those thousands of readers who made the
original " Fury " will be able to make use
of the same cabinet (which is often one of
the most expensive parts of a receiver).
Although in one way the combination of
valves is the same as in the 1933 " Fury "-
that is, two H.F. stages, followed by a
leaky -grid detector and a high -efficiency
pentode-the first two valves are now of the
variable -mu type, and are used to provide
complete volume and selectivity control
under any combination of circumstances.

Distortionless Volume Control
The amount of high -frequency amplifica---won provided by the set is truly enormous,
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Full Constructional Details of the 1934 Version
Practical Wireless last year. This really is a Super
Super Station Getter. It Worthily Upholds the
Standards in Home -Constructed Receiver Design.
Readers who made the original Fury Four will be

and is easily sufficient to make it an easy
matter to tune in dozens of stations at full
loud -speaker strength without making any
use whatever of the effective reaction
control. At the same time, the volume
of any transmission can be reduced to
no more than a whisper by means of
the volume control which
serves to vary the bias on
the two variable -mu valves.
Needless to say, this volume
control is entirely distortion -
less, and does not have the
slightest effect on the quality
of reproduction.

" Mixed " Coupling
The circuit arrangement is

particularly interesting, em-
bodying, as it does, a number
of unusual and particularly
good features. For example,
instead of using the same
method of coupling between
the first and second variable -
mu valves as between the
second variable -mu and the
detector, a tuned -grid circuit is made
use of in the first position and tuned
anode is used in the second. This
will at first seem rather unusual, but
it has the extremely beneficial effect of
rendering the receiver absolutely
stable under all conditions, despite

the enormous degree of H.F. amplification
which is provided. This does not affect
the correct ganging of the two -gang con-
denser, as might be expected, since the

Mr. F. J. Camm, demonstrating his 1934 Fury
Four Super.
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of the Fury Four which was Fully Described in
Receiver-Super Quality, Super Selectivity, and a
Best Traditions of its Predecessor and the Best
A Better Four -Valve Receiver does not exist.
able to Modify Last Year's Model at Trifling Cost

The two-piece cabinet of the 1934 Fury Four
Super is here illustrated.

The 1934 Fury Four Super in its cabinet.
coils themselves are accurately matched
and are perfectly suitable for this circuit
arrangement. In order to ensure that

the voltage applied to the screening
grids of the two H.F. valves shall be
perfectly accurate, a potentiometer
device has been incorporated in pre-
ference to the usual series resistance
arrangement, and this is in turn pro-
vided with decoupling circuits to avoid
any possible instability in this part
of the receiver. The usual drawback
to this arrangement, namely, the con-
tinual drain on the high-tension battery
caused by the potentiometer across
the total supply, has been avoided by
the method of utilizing a four -point
on -off switch, about which more will
be said anon.

Low Detector Grid -circuit Damping
The detector -grid circuit is of rather

unusual design, and avoids one of the
principal difficulties experienced when
high -efficiency coils are employed. The
grid condenser, it will be seen, is con-
nected direct to the anode of the
second high -frequency valve, and this
is in turn connected to a transfer
tapping on the grid coil, thus providing
a constant load on long or medium
waves and enabling full use to be made
of the efficient coil on both wavebands.
The grid circuit is provided also
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with a change -over switch for gramo-
phone -record reproduction, and the only
slight departure from usual practice here
is the method of connecting the grid leak
to the grid direct, instead of to the grid
condenser. Although this means that the
leak is in circuit even when the gramophone
pick-up is being employed, it enables the
leak to be connected in the most direct
manner to the grid, and ensures stability
on radio by dispensing with an otherwise
long lead. The remaining lead, as well as
that for one of the pick-up connections, is
carried in the usual metal braiding, which
is earthed, and it will be found that the
set is thus perfectly stable on both settings
of the switch.

Uniform Reaction Control
The reaction circuit, although perfectly

normal as a whole, incorporates a small
resistance in series with the condenser in
order to prevent any possibility of parasitic
oscillation on either waveband, and the
small anode by-pass condenser forms an
essential part of this circuit.

A New L.F. Coupling
Coupling between detector and output

valve is carried out by a newly -introduced
L.F. coupling device, which includes in
the moulded case the anode coupling
resistance, a coupling condenser, an L.P.
transformer, and yet a further resistance
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Every care has been taken to ensure that readers of PRACTICAL WIRELESS can
obtain the same results as from the original 1934 Fury FourSuper. Mr. P. J. Comm

is here seen giving his final O.K. to the drawings.

of high value, which is connected in series
with the grid of the output valve, as a
further precaution against instability. Thus
it will be seen that at every part of the

maximum efficiency and economy, and the
constructor may go ahead in the certain
knowledge that yet another " star " re-
ceiver has been des gned for his especial

therefore, the first thing to do is to place all
the components on the chassis, as shown in
this diagram, and to mark their positions.
The screw holes may then be started and the
wiring holes drilled. The template which is
supplied by the condenser manufacturers
should be positioned on the chassis and
the necessary clearance holes drilled to
accommodate the holding -down screws.
When this has been done, the 'two com-
ponent brackets should be mounted on
the side runners, and it will be found easier,
although not essential, to mount the
fixed condensers on these runners whilst
they are still unscrewed from the base
of the chassis. In this manner the screws
are driven hoine Without difficulty.

The Coils
The coils will be found to have soldering

lugs projecting below the baseplate, and,
before the assembly is mounted, nine -
inch lengths of connecting wire should be
soldered to the required lugs as shown
by the wiring plan. It will be seen that
two of the wires are kept on the upper
side of the base and connected to the fixed
sections of the two -gang condenser, whilst
the remainder pass down through holes
in the base for subsequent connection on
the underside of the chassis. These holes
are shown in the centre of the wiring plan,
and the lugs to which they are connected
are indicated by the numbers at the side
of these holes. The coils are supplied

Two sub -chassis views of Mr. F. J. Camm's 1934 Fury Four Super.

circuit great care has been taken to ensure
that no possibility of instability can occur.
The high -efficiency pentode valve feeds
the loud -speaker through an output filter
comprising a tapped choke and large -
capacity fixed condenser, whilst also con-
nected in this part of the circuit is a battery
economizer of the latest design. The pur-
pose of this is to reduce the normal high-
tension current and thus provide one of
the principal advantages of Class B
amplification, whilst retaining the additional
benefits conferred by the pentode. The
economizer reduces the total anode current
required by the pentode when no signal,
or a very quiet signal, is being received,
and yet permits the current to rise to any
required value to produce loud notes
without distortion. We have already ex-
plained in PRACTICAL WIRELESS how this
is accomplished by a variation of the grid
bias applied to the last valve, and a metal -
oxide rectifier forms an important part of
the arrangement.

Sufficient has been said to show that
from every point of view the circuit has
been studied and designed to produce

benefit, and one which is a worthy successor
to the original " Fury Four."

The Construction
The chassis,

as supplied by
the makers, will
be found ready
for the com-
ponents to be
mounted,'al-
though small
clearance holes
will have to be
drilled in cer-
tain places to
permit of inter-
connecting wires
being passed
from one side of
the chassis to
the other. The
position of these
holes may be
obtained from
the wiring plan
(page 906), and,

without a switch on the end of the spindle,
and it is most important that the correct
type be used in this position. The switch

(Continued on page 905)

A neat lay -out, simple construetion, extreme selectivity, and easy operation
are salient features of the 1934 Fury Four Super.
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EFFICIENCY

UNIFORMITY

LONG LIFE

KINGS
OF THE

AIR

NEW
STATION

CHART!
Get one of the new
Cossor Station Charts
which gives the revised
wavelengths, etc., of
over 80 foreign stations
and has space for enter-
ing your own dial read-
ings, price 2d., from
your Dealer or write to
A. C. Cossor Ltd.,
Melody Dept., Hivh-
bury Grove, London, N.5,
enclosing 2d. stamp.

YOu can appreciably improve the performance of your
All -Electric Receiver, especially if it is two or three years old, by fitting the
correct types of Cossor Mains Valves. Due to their advanced design and
their famous Mica Bridge Construction, Cossor _Mains Valves possess

remarkable efficiency, uniformity and long life. Your dealer will tell you
the types you need to make your Set like new- again.

To A. C. COSSOR LTD., Melody Dept., Highbury Grove, London, N.5
Please send me free of charge, a copy of the Cossor 72 -page

Wireless Book.
Name

Address

B V.33 PRAC. 27/1/34.

COSSOR
A.C. and D.C.

MAINS VALVES
COSSOR A.C. MAINS VALVES (4 Volt Indirectly Heated Cathodesl

Type Purpose Imped-
ance

Amp.
Factor

Mut.
Con. Price

*tM.S.G.-H.A. Super H.F. Amp'n 500,000 1,000 2.0 17/6
*41 M.S.G. - Super H.F. Amp'n 400,000 1,000 2.5 17/6

*tM.S.G.-L.A. Super H.F Amp'n 200,000 750 3.75 17/6
t*M.V.S.G. - Variable Mu S.G. 200,000 - 2.5 17/6
**M.S./PEN.-A H.F. Pentode - - - 4.0 17/6
t*M.S./PEN. -

t*M.V.S./PEN.
H.F. Pentode -
Variable Mu

- - 2.8 17/6

H.F. Pentode - - 2.2 17/6
*41 M.D.G. - Bigrid - - - 40,000 10 .25 19/-

**D.D./PEN. - A.V.C. (Detector
and L.F. Amp.) - - 2.7 20/-

**D.D.T. - - A.V.C. (do.) - 17,000 41 2.4 15/6
41 M.R.C. - R.C.C. or Det. - 19,500 50 2.6 14/ -

*41 M.H. - - Detector - - 18,000 72 4.0 13/6
41 M.H.F. - H.F. or Det. - 14,500 41 2.8 n/4

*41 M.H.L. - Det. or H.F. - 11,500 52 4.5 13/6
41 M.L.F. - Low Frequency - 7,900 15 1.9 14/-
41 M.P. - - Normal Power - 2,500 18.7 7.5 14/-
41 M.X.P. - Extra Power - 1,500 11.2 7.5 16/6
M.P./PEN. - Pen. Power Output - - 3.5 18/6
P.T. 41B - Pen. Power Output - - 2.25 22/6
P.T. 41 - - Pen. Power Output - - 3.0 18/6

COSSOR D.C. MAINS VALVES ( 6 Volt 0.25 amp. lndire sly Heated Cathodes)

Type Purpose Imped-
ance

Amp.
Factor

Mut.
Con.

31±/.L._
Price

t*D.V.S.G. - - Variable Mu S.G. - - 2.5 17/6
*D.H.L. - - Detector - - 13,000 58 4.5 13/6

D.P. - - - Power Output - 2,800 17 6.0 14/.
D.P./PEN. - Power Pentode - - - 3.5 1816

*D.S./PEN. - H.F. Pentode - - - 3.0 17/6
*DN.S./PEN. - Variable -Mu

H.F. Pentode - - 3.0 17/6
**D.D.T.16 - Double Diode

Triode (A.V.C.) 16,000 40 2.5 15/6

*Supplied with Plain or Metallised Bulbs. **Stocked with Metallised Bulb only.
t Characteristics measured at -1.5 Grid Vol s. Directly heated filaments.

Prices in this List do not apply in I.T.S.

Q 4391
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Now you can adapt your
Receiver to the new Wave-
lengths simply, quickly. Just
fit a SLOT Aerial Filter on
or near your Set, connect to
the Aerial lead-in . . . the
job is done.

And what an improvement !
Keener Selectivity. No
Interference. No overlapping.
SLOT is small but a giant in
action, it brings in Stations
that many sets cannot other.
wise receive, especially on
the lower broadcast waves ;
it gives you the very finest
reception of which your set
is capable. It lasts a lifetime
-yet it costs but 2/..

Ask your dealer for SLOT
to -day or obtain it direct,
post free.

NO OTHER SELECTIVITY UNIT
CAN DO WHAT SLOT DOES.

Advt. of GRAHAM FARISH LTD.
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FAIRIS111
PRODUCTS

for 1934 FURY SUPER

OHMITE 1!, watts I/O
RESISTANCES, 3 watts 2/3

RON-INDUCTIVE CONDENSERS
mfd., 1/8 1 mfd., 2/-

1 mfd., 1/9 2 mfd., 3/ -

DISC CHOKE . 2/- UTLOS DIFFERENTIAL CONDENSER
Price 21- eacb

FIXES CONDENSERS. from V. EM. S. CHOKE 4$

SEE ADVERTISEMENT ON PAGE 933.

BOOSTER UNIT . . . . 7,6

CARD LIGHTNING ARRESTER 1/6

MASONS HILL, BROMLEY, KENT.
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January 27th, 1934-
The 1934 Fury Four Super -Our Artist's Impression

DETECTOR TUNING CONDENSER
PENTODE
VALVE

DETECTOR
VALVE'

1

BATTERY
ECONOMISI NG
UNIT

The A.U. Radiogram Fiery Four Super
will be dealt with shortly.

V
ICI

I RON CORED
TUNING COILS H.F. TUNING i

CONDENSERS

I

VARIABLE -ML
H.F. VALVES

Wiring Diagrams are on
page 906.

R/.5

Gzre-

Theoretical circuit of the 1934 Fury Four Super. ,2------1
16 v GB. -II V- i

1

i C1-.0003 mfd. Pre-set ; C2 and C8-.0005 mid. ganged ; C3 and C12, 1 mid. ; C4, C6, C7 and C9-.1 mid. ; C5-.000I mid. ; C10-.0002 mid. Reaction; i
CII and C14-.0002 mid. ; C13-.0005 mid. Variable; C16 and C17-2 mid. ; RI, R5 and R6-50,000 Ohms; R2, R3, R7, R9 and R12-1,000 Ohms;

1 R4-25,000 Ohms; R8-I0,000 Ohm Potentiometer; RIO -500 Ohms; RI I-1 Megohm ; C15, C18, RI3, R14 and R15 are all included in the Graham-
Farish Booster Unit., smmoaa. em.. ..wo ..wo ;
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5Ik

Waire-Change.
7Einby Condenser

Radio Ground
On-Cy/Swrech.

24h; 4

1

Melalliseo' Baseboard
se Puck 24i; -1-

'i'

1+4

a"

Reaction Condenser.

Dimensioned front view of the 1934 Fury Four Super.

(Continued from page 900)

is a Bulgin Type 87a, and it may be
obtained with the coils at an extra cost
of is. 6d. The switch must, of course,
be mounted so that the small finger at
the end of the coil -switch rod operates
the dolly of the switch in the correct
manner, and this will be whpn the two end
contacts are towards the right, the coil
being viewed from the front. Now screw
down the coils, passing the connecting
wires down through the holes in the base,

and proceed to mount the
remainder of the compon-

two points on the wiring plan marked
" M.B.," and these are earth return
connections which are connected to the
metallized surface of the chassis, and in
the case of those connections on the upper
surface it will be sufficient to twist the wire
into a loop to be held down by an ordinary
round -head wood screw. Where these
letters appear on the under -surface it
will be necessary to pass a small bolt
through the chassis, with a washer beneath
the head making good connection on the
upper surface, and the wire held beneath
a nut on the under side.

Last year's outstanding success-the Fury Four. This
did not incorporate such modern refinements as iron core

coils, for such were not then available.

ents, using as your guide the wiring, plan.
There'are no difficult points to explain in
this part of the assembly,,as all parts are
quite easy to get at, and there are no pit-
falls for the unwary. Before the Booster
Unit can be mounted it will be necessary
to fit the Westector into the clips tprovided
on its under side. i When this has been
attached the receiver is ready for wiring,
and this should be carried out in a neat
manner, avoiding slackness and making
quite certain that good contact is provided
at the required points.

Earth Returns
Tt will be noticed that there are one or

The screened
leads must
be passed
through the
metal braid-
ing, and this
should be
turned back
at each end to
avoid short-
circuits on the
inner wire, and
small metal
brackets used
to clamp the
braiding to the
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metal surface. These brackets may easily
be made from odd scraps of metal, or they -
may be purchased from Messrs. Peto-Scott.
There is no necessity to screen any leads
other than the two indicated in the wiring
plan.

Next week we shall give full operating
details, together with a Test Report.

LIST OF COMPONENTS FOR t
t THE 1934 FURY FOUR SUPER.
; One Set " Ferrocart " Type " G " Coils

(G.10, G.14, G.13) (with Switch-see Text)
(Colvern).

 One " Nugang " Single Variable Condenser,
.0005 mfd. with Type A Drive (C.13)
(Jackson Bros.).

One " Nugang " 2 -gang Variable Condenser,
i .0005 mfd. with Type A Drive (C2, i

C8) (Jackson Bros.).
One Disc Type H.F. Choke (H.F.C.2) (Lissen).
One 1 megohm resistance with wire ends (R11)

(Lissen).
: One Pre-set Aerial Condenser, .0003 mfd. (C.1)
; (Lissen).
; One " Pentode " Nichoke (Varley).

Volume Control, Type C.P.158
(R.8) (Varley).

One Super H.F. Choke, Type H.F.4 (H.F.C.1)

I One use Holder, Type F.5 (Bulgin).
; One 100 ma. Fuse (Bulgin).
 One G.B. Bias Clip, Type 2 (Bulgin).

Three 50,000 ohm 1i watt " Ohmite " Resist- 4

antes (R1, R5, R6) (Graham Fetish).
Five 1,000 ohm ditto (R2, R3, R7, R9, R12)

(Graham Fetish)
I One 25,000 ohm ditto (R4) (Graham Fetish).

One 500 ohm ditto (R10) (Graham Fetish).
! One .0002 mid. Reaction Condenser (C10)
; (Graham Fetish).

One " Booster " Unit (Graham Fetish).
Two 1 mfd. Fixed Condensers, Type 9200 B.S.

(C3, C12) (Dubilier).
Four .1 mfd. ditto (C4, C6, C7, C9) (Dubilier).

t Two 2 mfd. ditto (C16, C17) (Dubilier).
t One .0001 mfd. ditto Type 670 (CS) (Dubilier). :
; Two .0002 mfd. ditto, Type 670 (C11, C14)

-
Three 4 -pin Chassis Type Valveholdera (Clix).

 One 5 -pin ditto (Clix).
iFour Wander Plugs marked G.B.1, G.B.2,

G.B.3, G.B.+ (Clix). :
: One Passfeeda Coupling Unit (B.R.G.).

Two Large Component Brackets (B.R.G.). i
t Three Terminal Mounts (Belling -Lee).
I One 4 -way Battery Cord (Belling -Lee).

Six Type B Terminals (Aerial, Earth, L.S.+,
L.S.-, Pick-up, Pick up) (Belling -Lee).

2 One "Westector" Type W.4. (OVestinghouse).
; One " Metaplex " Chassis (Peto-Scott).

One " Fury Super " Cabinet (Pete -Scott).
Four Valves, Types P.M.12M., P.M.12M.,

; P.M.2DX., P.M.22. (Mullard). :
; One Moving Coil Loud -speaker, Type P.M.6. ;
i (W.B.). :
; One 120 -volt H.T. Battery (Siemens).
i One 16 -volt G.B. Battery (Siemens). i

1f One 2 -volt L.T. Battery (Block Batteries). ;
T Connecting Wire, Length Metal Braiding, ;

Screws. etc.

The 1934 Fury Four Super provides the solution to all selectivity problems.
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Top and Sub,baseboard Wiring Diagrams of the 1934 Fury Four Super
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Mr. Camm's

"FURY FOUR"
(W.B. Speaker Solely Specified)

Mr. Camm's

"SUPERSONIC SIX"
(W.B. Speaker Solely Specified)

Mr. Camm's

"1933 SUPERSET"
(W.B. Speaker Solely Specified)

AND NOW THE

907

1934 "FURY SUPER"
W.B. MICROLODE SOLELY SPECIFIED

Mr. F. J. Camm has specified a W.B. Microlode ' Speaker SOLELY for EVERY
important set since its introduction first astonished the wireless trade and public.

There are vital reasons for this splendid tribute from a famous pioneer
of receiver design  Perfect matching to the receiver, due to the unique
Microlode feature, gives better balance of tone  The unique

'Mansfield' magnet, 30 per cent, stronger than a good cobalt steel magnet
of equal weight, gives better sensitivity and wonderfully crisp attack 

You should hear the difference a Microlode ' will make to
your set : it will amaze you!

micRprradLpDE PM4A -

PM6

-

32'6

PM2A - - 79%
Moving - coil Speakers PM1A - - - 120?-

11101111iiii11111thionaill11111111111111

WHITELEY ELECTRICAL RADIO CO. LTD., DEPT. D, RADIO WORKS, MANSFIELD, NOTTS
Sole Agents in Scotland Radiovision Ltd., 233 St. Vincent St., Glasgow, C.2 Sole Agents in I.F.S.: Kelly and Shiel Ltd., 47 Fleet St., Dublin
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tyXj&'S NEW idea!
"Battery
Time"

iii

the ,_122 e

charge.'i"-ecat,,

,

crY's o,,

teas The

-tells you
in time
the time
to recharge

"INDICATOR" BATTERY

PRICES WITH  INDICATORS'

Type DTG-C 2 volt 20 a.h. 51-

DFG-C 45 ,, 9/ -

When the Exide Indicator' says Full' the battery is full-and that's that.

When the a Indicator' hand approaches Empty' it is time to get the battery

recharged-and that's that. The great point about the Exide Indicator'

is that with it you always know where you stand. It puts an end to

uncertainty. It puts an end to the risk of being let down by a run-down

battery. The Exide Batteries already equipped with this invention are the

" D " types listed below. You'll know which battery to get next time.
* These prices do not apply to the Irish Free State.

Exide Batteries are obtainable in sizes to suit every set from Exide Service Stations and all reputabledealers. Exide Service Stations give service on every make of battery.

Exide Eatteries, Exide Works, Clifton Junction, near Manchester. Branches : London, Manchester, Birmingham, Bristol, Glasgow, Dublin, B el fR4ast
9
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PIADRS
WRIN ICES

A Home-made Gramophone Pick-up
AVERY efficient pick-up may be made

from an old pair of head -phones and
an old gramophone sound -box. Remove
one of the ear -phones, unscrew the top,

DIAPHRAGM

METAL -BRAIDED FLEX
EARTHED TO CASE

GRAMOPHONE
STYLUS BAR
SCREWED TO
EBONITE CAP

HOLES DRILLED HERE
FOR BOLTING TO
EARPIECE

SAO( OF
GRAMOPHOLDONE
SOUND -BOX

HEADPHONE
CASE

A home-made gramophone pick-up.

and remove the diaphragm, replacing the
old lead by a piece of metal -braided flex,
long enough to suit your own requirements.
At the same time, earth the case by means
of the metal braid on the flex. From
the old gramophone sound -box remove the
back and the needle -holder. Remove
the screws which hold the magnets to the
car-phone_case and replace them by others
about fin. longer. Drill two holes in the
soundbox back so that they are exactly
cpposite the protruding screws on the
ear -phone case, and fit the two together,
holding the soundbox back in position by
nuts.

Tap two screw holes in the ebonite cap,
and screw the needle -holder to it, fastening
the top of the needle -holder to the ear -phone
diaphragm by means of the screw provided.
Screw the ebonite cap back in place on
the earphone and connect up as you would
an ordinary pick-up.-J. H. HEYES (Liver-
pool, 4).

Simple Switch for Loud -speakers
THE switch illustrated is useful for

switching into circuit one or other
of two loud -speakers. It consists of a piece
of ebonite about 2in. square, four ter -
initials, four strips of brass about tin. wide
(A in diagram), and a moving contact arm

with knob. Two pins or stopsTo
LOUDSPEAKER + for locating the arm are also

required. The diagram

To L.S.
TERMINALS

OF SET

+.

A switch for two loud -speakers.

V11.1.M.04/111/114111411=1.1M.41110.11.111/100410414111WHIMP:0411M.1!

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 £1-10-0
for the best wrinkle submitted, and for every
other item published on this page we will pay
half -a -guinea. Turn that idea of yours to
account by sending it in to us addressed
to the Editor, " 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

I notion sent in must be original. Mark
envelopes " Radio Wrinkles." Do NOT
enclose Queries with your Wrinkle.
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is self-explanatory, a turn of the knob
bringing either one or both speakers into
play.-G. HOWARD (Liverpool, 4).

Curing Rattle in M.C. Loud -speaker
MANY set owners are, no doubt,

rather chary of adjusting their
own moving -coil type loud -speakers.
There are, of course, numerous faults
which can develop, but without doubt
the most common is that of a bad
rattle caused by the speech coil fouling

one side of
the gap it
moves in.
This in
most cases
can be
cured quite
easily pro-
vided theactual
centring
spindle or
the dia-
phragm is
not dam-
aged. It is
imperati v e
that the

Curing rattle in a moving -coil speaker be
speaker. taken o u t

of the cabinet. The trouble can now be
traced by running the finger lightly round
the extreme edge of the diaphragm while
the speaker is working. It will be found
that the rattle gets very pronounced at
one point, and naturally the rattle should
almost disappear when the finger is placed
on the opposite side.
This merely serves to
indicate the point of.foul-
ing. Now this has been
a scertained, a light visiting

card should be cut in
to three strips, cut V
shaped at one end.
The screw which
holds the spider in
position should be
slackened off and
one piece of the card
gently pushed be-
tween the speech coil
and gap on the inside.
It is preferable that

- ro
+ this should be put
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is occurring. The other two pieces are
put equidistant from each other in the
same way. It will be realized that the
speech coil is now held in the actual middle
of the gap.

The fixing screw can now be re -tightened
and the slips withdrawn. It should be
noted that the thickness of card will vary
according to type of speaker. In most
cases where P.M. types are used a very
thin card or piece of paper must be used,
while in a large energized type a consider-
ably larger gap is employed necessitating
a thick card to fill up the space. Where
the centring of the loud -speaker is done
from the back of the diaphragm, a complete
piece of paper can be formed into a circle,

and slipped intact
into the gap from
the front .- S.
FREEMAN (Batter-
sea).
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A Simple Time Switch
THE accompanying sketch shows a

simple " time switch " for use with a
wireless set. The illustration is almost
self-explanatory. It will be noticed that
when the alarm is set, the key turns,
thereby twisting or untwisting the wires.
This idea can readily be used for turning
a set on or off at any given time.-P.
NEWTON NIELD (Loughborough).

Connecting Alternative Loud -speakers
THE following plug -and -jack system,

built into the household set, offers
many advantages and costs next to nothing.
As well as providing a ready means of
comparing and testing new speakers, the
house may be wired, and by merely inserting
one.or both plugs the following combinations
can be obtained :

1. Both plugs withdrawn : internal
speaker as built into set, only.

2. One plug inserted in the top jack :
one external speaker only.

P.D.T.D. cAck

Plug and jack switching arrangement
for alternative loud -speakers.
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3. One plug inserted in lower jack ;
internal speaker and one external speaker.

4. Both plugs inserted : two external
speakers only.

Output transformer must not be built
into set, but wired with the speakers used,
unless all speakers are of the same type.
-T. S. Ross (Greenford Green).
A Slow-motion Improvement

HE slow-motion gadget, often recom-
mended. for attachment to the ordinary

condenser in the form of a small spindle
with rubber tubing attached, is quite
useful, but has its disadvantages. In the
first place, the sharp edge of the condenser
dial cuts into the rubber in a. very short
time, and becomes practically useless, and
it has to be replaced. This can be avoided
by putting a slight flat on this edge by
filing in the lathe. Secondly, this state
of affairs is hastened because it is possible,
when the dial is turned quickly with the
ordinary handle, that the small spindle
revolves at a fast rate. The writer over-
came this difficulty by fixing up the
gadget shown in sketch. The small spindle
was mounted on a thin strip of brass,
working as a pivot at right angles to the
periphery of the dial. A movable peg
in the strip was connected with a rubber
band to a peg fixed in the panel under-
neath the dial. The rubber band keeps the
spindle in contact with the dial. A small
hole drilled in the panel enables the small
spindle to be put out of gear by simply
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A simple slow-motion device.

stretching the rubber band and placing
the peg in the hole. This prevents wear
on the small spindle when the dial is revolved
the greater distance, and the small spindle
is quickly put in action again by releasing
the peg. The operation includes drilling
three small holes in the panel, one being
beneath the dial, which is removed for the
purpose. W. H. GRAYLING (Cambridge).
A Simple Counter for Coil Winding
IT is generally quite a tedious job to count

the turns when winding, say, a mains
transformer or other component which
demands a fairly high degree of accuracy.
By employing this simple dodge the work
is considerably simplified. The idea con-
sists of coupling the winder to a sewing-
machine, either hand or treadle -driven.
Whilst winding one should " stitch "(with-
out cotton) along a piece of paper, mean-
while counting the turns of the winder.
When 100 turns have been wound and the
paper " stitched " the latter should be cut
at the end of the stitches. Now, every
time the paper is " sewn " from one end
to the other, 100 turns will have been
put on, and it is, of course, a simple matter
to calculate the total number. It is
possible, of course, to use any number as
a " base." but 100 seems to be the most

oonvenient.-P. NEWTON NIELD (Lough-
borough).
An Improved Dial Light

THE usefulness of an ordinary dial light
can be increased by employing the

simple little dodge illustrated in the
accompanying sketch. All that is required
is a small piece of thin card or metal,
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A neat dial -light arrang:ment.

with a narrow slit cut in it by means
of a sharp knife. The card or metal is
then attached to the bracket which supports
the lamp -holder so that it comes between
the light and the dial. By this means
the whole of the dial showing through the
escutcheon is not illuminated, but only a
narrow strip of it which comes opposite
the cursor or pointer. As a result it is
somewhat easier to adjust the condenser
and accurate tuning is simplified.-P. F.
(Leeds).
Differential Aerial Input

ACOMMON fault of many H.F. input
volume controls is their effect upon

the tuning of the circuit which they precede,
and amongst others the series aerial
condenser possesses this disadvantage.
The effect is caused by the transference of
a variable capacity, formed by the natural
capacity of the aerial to earth, and the
capacity of the variable series aerial
condenser, to the tuned circuit. As the
series aerial condenser is varied, so is the
amount of capacity across the circuit varied.
It i4 obvious that if it were possible to
simultaneously place across the circuit as
much capacity as was removed bp the
reduction of the series capacity, then the
tuning would remain unaltered. The
desired effect is obtainable in the manner
indicated in the accompanying illustrations.
A differential condenser of suitable capacity
is substituted for the series condenser,
leaving one fixed terminal on the differen-
tial condenser free. This terminal is con-
nected to one contact of a semi -variable

A differential aerial
input arrangement.
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condenser, the other connection from
which is made to earth. In operation, the
receiver is accurately tuned to a trans-
mission with the differential control set
for maximum volume (i.e., with the aerial
plates in circuit). The control is then set to
nearly the minimum position, and the
pre-set condenser adjusted to give maximum
signal strength. The value of the pre-set
condenser will depend upon the size of the
aerial, but a condenser having a maximum
value of .0003 microfarad, with a fairly low
minimum value, will be large enough to
equal the capacity of aerials of normal size.

The principle of operation is simple, and
consists merely in the setting of the pre-set
condenser to give a value exactly equal to
the value of the capacity to earth of the
aerial. This will ensure that the capacity
to earth of the upper end of the tuned
circuit will remain sensibly constant at all
settings of the differential condenser.-
NORMAN ROLLASON (Canterbury).

Automatic Gramophone Stop
THE accompanying sketch shows an

easily -made automatic stop for
electric gramophone motors which can be
made from odds and ends from the scrap
box. The sketch is self-explanatory and
shows all the constructional details. To
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An automatic gramophone stop.

set the switch it should be screwed to the
motor board, the pick-up placed on the
last groove of the record and the arm of the
stop swung over until it touches the pick-up
arm. The switch will then take care of
itself.

Of course, it can be adjusted to suit all
sizes of records by swinging the arm round as
per sketch.-T. PRESTON (Coventry).

Improvised Resistances
ATEMPORARY resistance can very

simply be made by taking a 3M.
square of ordinary newspaper, moisten-
ing it, and folding it to form a strip

about fin. wide. This can then be con-
nected across the ends of the defective
resistance by binding* short lengths of
bared wire round its ends. The actual
resistance value might not at first be
correct, but it can be adjusted within
reasonably wide limits by varying the
dampness of the paper.

It will be understood that the resist-
ance will not be of a permanent nature,
but it can be kept in use for a whole
evening without attention. If it is re-
quired for longer periods the paper
should be moistened at intervals. A
more permanent resistance can be made
in a similar way by dipping the paper
into Indian ink instead of into water.
The ink should be allowed to dry before
the resistance is put into use.
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PHOTOMETRY

Its Application to the Measurement of Cathode Ray Oscillograph Tube

By A TELEVISION ENGINEERCharacteristics forTelevision.

IN the very near future the essential
component of the household television
receiver will no doubt be a cathode ray

oscillograph tube, since, with the advent of
ultra -short-wave wireless transmission of
vision, high definition will be possible.
Much research work is being carried out in
several leading laboratories, and in the
testing and measuring of tube characteristics
photometry plays a leading part. Apart
from actual picture tests and the screen
colour, it is desirable to know the spot
brightness in candle -power, and the spot
size in relation to the negative voltage
applied to the Webnelt cylinder, as, with
this information, the modulation efficiency
of the tube can be seen at a glance. There-

HEFNER
CANDLE
FLAME.

INVERTED IMAGE
OF FLAME ON GROUND

GLASS.

Fig. 1. -The Hefner
lamp, which is

described below.

fore, before readings can be taken, one
must possess a light source whose
light. intensity is accurately known.
This is determined by balancing a
suitable lamp against a sub -standard
source ; and the Hefner lamp is
probably the simplest and most
satisfactory for this purpose.

Hefner Sub -standard Lamp
Fig. 1 illustrates a Hefner lamp. A

wick consisting of fifteen to twenty
strands of twisted cotton is inserted through
a tube 15 mm. high, 8 mm. internal diameter,
and 0.15 mm. thick, into the container,
which is filled with a pure grade of amyl-
-acetate (C5Hi1C211302). After lighting,
the flame tip is adjusted to a height of
40 mm. above the tube level by viewing
the inverted image of the flame cast on
the ground -glass screen, and adjusting the
wick till the tip of the image cuts the
horizontal hair line.

Although the lamp is rated to be 0.9
International candle, this is subject to
correction, so that

I =1 + .0055(8.8-e)- .00011(760 -b)
I = Corrected candle -power.
e =Humidity in litres of water vapour/cubic

metre.
b =Atmospheric Pressure in mmi of mer-

cury.
In the following experiments carried out

by the writer, actual figures are given to
show how results are obtained.

1_ Vision Sound i
MONDAY 11 p.m. to 11.30 p.m. 261.1 m. 391.1 m. I1

! TUESDAY 11 p.m. to 11.30 p.m. 261.1 m. 391.1 tn. j
WEDNESDAY 11 p.m. to 11.30 p.m. 261.1 m. 391.1 m.

! THURSDAY NO TRANSMISSION
1 FRIDAYDAY 11 p.m. to 11.30 p.m. 261.1 m. 391.1 tn. /

NO TRANSMISSION
LNDAY NO RANTSMISSION iSU
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WEHNELT
CYLINDER

Data.
(1) Humidity. 12 grams of

water/cubic metre.
Water vapour weighs .0008

grams/cubic centimetre.
. ' . Litres of water vapour/cubic metre

of moist air
WAX SLABS OF
JOLY BALANCE

9

Method of Determining Candle -power of
Light Source
A 6v. 30 -watt lamp is enclosed in a light

tight box and its beam concentrated down
a tube, over the end of which is placed a
piece of ground glass. This in turn is
covered with a metal cap in which an
aperture of 1 sq. cm. is cut (Fig. 2).

A Joly balance consisting of two slabs
of wax intersected with a piece of reflecting
metal is utilized as the balance. The lay-
out of the photometric bench is easily seen
by reference to Fig. 2.

The balance is moved in the optical
plane of the lights until the intensities
appear identical lay reference to the balance.

Then if
I =Corrected candle -power

of the Hefner lamp
B =Intrinsic brilliancy of

light source in candle-
power per unit area

d =Distance in cms. of
Hefner lamp from

GUN Joly balance centre
HT+ 1,000y.

EAR TH

WEHNELT
CYLINDER

VOLTS
100V.

Fig. 3. -This shows the connections for the
cathode tube.

di =Distance of light source in ems. from
centre of the balance,
the light intensity being inversely

proportional to the square of the
distance,

I B
(12

Icli2and B =-
With d =16.6 cm. and di =21.4

cm., a value for B is obtained =1.725
Fig. 2. -The layout of the "candle -power per sq. cm.

Photometric bench.

LIGHT
SOURCE

12
103 x .0008

=15 litres =e
(2) Temperature =14' C.
Density of mercury at 14° C. =13.56.

. . Height of mercury column
1.016 x 106

- 981 x 13.56
= 764 mm.

Substituting in the formula, we have
I = I + .0055(8.8- 15)- .00011(760-764)
=0.9659 candle -power (neglecting the

last term).
61.414111.11411110111111.04MINNIKPM1.0100411..1..041110.041=41101141

ENGLISH TELEVISION TRANSMISSIONS. I
(80 LINE SYSTEM)

Determination of Spot Brightness and
Size of Cathode -Ray Oscillograph Tithe
The screen of the cathode ray tube is

substituted for the Hefner lamp, and set
at a distance of y centimetres from the
balance.

The tube is connected in circuit as shown
in Fig. 3. No time base being necessary,
the X and Y plates are joined to the earth
terminal to prevent the spot from moving
over the screen.

For varying voltages on the Wehnelt
cylinder the spot diameter is measured in
mm., and the light source adjusted to
x centimetres from the balance until the
intensities appear the same.

When the tube possesses colour, a Wratten
filter of the same shade is first placed over
the light source aperture before measure-
ments are taken.

The actual tube under measurement
necessitated a blue Wratten filter having
a transmission factor of 2.9 per cent., and

(Continued on page ir)
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It is Almost Impossible to Grasp Thoroughly the Operation of Television Transmission and Reception Without Some Knowledge
of the Science of Light, and This Article, While Avoiding Advanced Theory and Mathematics, will give Just the Information

By H. J. BARTON CHAPPLE, Wh.Sch., B.Sc. (Hons.), A.M.I.E.E.which the Amateur Requires.

WHEN our eyes perceive an object,
it is because light from that
object enters our eyes and stimu-

lates the optic nerves, giving rise to the
sensation we call sight." We must,
therefore, find out something about the
nature of this Light.

Light is simply one form of radiant energy

N Disc.
Light rays travel in straight lines.

and belongs to the same group as heat and
radio waves ; that is to say, it consists of .
vibrations in the ether. The difference
between light waves and radio waves is
simply one of frequency or wavelength.
Whereas radio waves range from
a matter of a few yards to several
miles in length, the wavelengths
of light range over a few
hundred -thousandths of a centi-
metre.

When light is emitted from a
luminous object, it travels out-
wards in all directions just as
the waves from a transmitting
aerial, but while it is perfectly
correct to think of light waves
as ever-growing spherical waves,
like the endless successive layers
of an onion, it is more con-
venient to imagine light as an
infinite number of rays, projected
forth from the source of illumin-
ation like, shall we say, the spines of
rolled -up hedgehog.

In Straight Lines
We can study light and un-

derstand the functions of such
devices as mirrors and lenses
much more
easily if we
try to follow
their effects
upon indi-
vidual rays _
of light. =====

- -The first
point to note =
about a light
ray is that it Fig. 4.-A simple example
travels in a of refraction.

= = = =

Mirror

Orzyznai Direction
OF Rey:

Normal

New Direction
OF Roy

Fig. 2.-When light is reflected
the angle of incidence equals

the angle of reflection.

a

straight line through any one transparent
medium. Thus, when the light in the
studio is projected through the holes in the
scanning disc, it falls upon the object to
be televised at the spot exactly opposite
the hole, and similarly, when viewing the
neon lamp through the scanning disc, we
see just that spot on the lamp which is, for

the moment, in a direct line
with the hole in the disc and
with our eyes, as illustrated
in Fig. 1.

Those substances like air
and glass which allow light
to pass through them are
called transparent; those
which stop or absorb light
are called opaque ; trans-
lucent bodies like ground
glass absorb some light and.
allow some to pass through,
and these last named are
used for making up the
screens employed in pro-
jection television receivers,
such as the lens disc and
mirror drum sets.

Persistence of Vision
We shall see later that while light rays

proceed in straight lines through trans-
parent bodies, they may have their direction
changed in various ways. Before dealing

Mirror

010

Fig. 3. --Showing why the reflected
image appears to be behind the mirror.

with this part of the subject, however, let
us consider a little more the effect of light
upon the eye. It has been stated that
light gives rise to the sensation of sight,
but another very important point is that the
sensation of sight remains for an appreciable
fraction of a second after the light has
ceased. It is this " persistence of vision "
as it is termed, which enables us to build
up a moving television image in our eyes
by presenting several complete pictures in
rapid succession with the image -recon-
stituting device.

Reflection of Light
In many types of television receivers it is

essential to change the direction of the
beam of light once or twice, so the next
point that,arises is how this can be carried

out. Everyone is familiar with the effect
known as reflection as produced by a
mirror. Highly -polished metallic surfaces
" stop " rays of light and, in effect, reverse
their direction. Fig. 2 represents a mirror
and its effect upon a single light ray. The
important point to note is that the reflected
ray leaves the mirror at the same angle at
which it meets it, and in the same plane
as the normal. The angle is measured
between the ray and an imaginary line
called the " normal " at right -angles to the
surface of the mirror at the point where the
light strikes it. Thus, in Fig. 2 the two
shaded angles are equal.

Avery good example of how this mirror
reflection is put into practice is furnished
by an illustration given last week (Fig. 16,
page iv). Here we have an experimental
television receiver in which the beam of
light from the bottom of the tube on the
right, containing a signal modulated source,
is projected on to the vertical mirror set at
an angle of 45 degrees with the tube. This
turns the light through a total angle of 90
degrees (angles of incidence and reflection
being equal as we have just seen) on to the
mirrors of the drum which are normally
rotating. Each individual mirror is inclined
slightly to the vertical mirror, and the
beam reflected back from the small mirror
surface on to the vertical mirror is once

more turned through 90 degrees
and impinges on a small screen
mounted on the front of the
receiver so as to create vertical
strips of light as the mirror
drum revolves.

It is at first rather difficult
to see how this change in the
direction of light permits us to
see reflections in ' the mirror,
but Fig. 3 will explain this.
Rays of light from the object
are reflected into the eye and
obey the ordinary laws of re-
flection just enunciated. But
the eye, used to seeing things
only in a straight line, refers the
image back along the new path

Fig. 5.-The focusing effect of a double
convex lens on a parallel beam of light.

Fig. 6.-A parallel beam from a point source
of light using a lens.
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of the rays, and imagines the object to be
as far behind the mirror as it is in front
of the surface.

There is another means by which
light rays can have their direction
changed. It is called " refraction "
or bending, and occurs when light
passes from one medium (say air)
into another, such as glass or water.
Most readers are familiar with the
illusion that a stick when dipped
into a bucket of water appears to be
bent as in Fig. 4. We know that the
true position of the stick is ABC, but
it appears to be ABD.

The reason is that the light rays are
bent, and actually this is due to the fact
that the light travels at a different speed
in different media.

Fig

Lenses
It is as a result of this phenomenon of

refraction that lenses (commonly termed
magnifying glasses) possess their special
qualities. Fig. 5 shows a very usual type
of lens-namely, a double or bi-convex
lens, consisting of a disc of glass whose
two surfaces are worked and ground to a
curvature corresponding to part of a sphere.
A single convex lens has one flat surface
and one spherical surface. If a parallel
beam of light is passed through the double
convex lens, each ray will be bent or
refracted as it enters, and again as it leaves,
the glass. There are definite mathematical
laws connecting the angles to which the
light is bent, depending in part on the
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relative density of the media (glass and
air) and the angle at which the light enters
the lens. The choice of a spherical curva-
ture ensures that all the rays of a parallel
beam are so 'bent that they meet at a
point (F in Fig. 5) called the focus.

It should also be clear that if at
the point F we placed a point source
of light, the divergent rays collected by
the lens will be bent to a parallel beam
(Fig. 6).

Again, if an illuminated object is situated
on one side of the lens and a screen be
placed on the other side, a reduced image
the right way up will be formed if the
screen is placed nearer to the lens than
the focal point, while an inverted image
will be formed if the screen is placed beyond
the focus (Fig. 7). This inverted image
will be reduced if the screen is less than
twice the focal distance from the lens, and

will be magnified if the screen is
more than twice the focal distance.

Users of television receivers will
no doubt have noticed that in
comparatively few cases is a single
lens used to produce the magnified
image, this applying particularly to
a disc and neon machine.

Using Two Lenses
The reasons for the use of a

more complicated optical system are
twofold. In the first place, it is
due to inherent defects in all simple
lenses which form part of a sphere.
While the image projected by the cen-

tral portion of the lens is quite clear and
sharp, there is a considerable amount
of light " dispersion " at the outer edge'
of the lens. It is found preferable, there-
fore, to use two lenses, such as a
single and double -convex, as in the case
of the recent " Portovisor," using the
accurate central portions of the first lens
slightly to concentrate the beam on to
the central portion of the second lens.

Secondly, where it is desired to focus a
beam of light on to a mirror, partial
concentration is performed by one lens,
(the " condenser ") using, of course, the
central portion, and accurate focusing ly
the second lens. By using two lenses the
apparatus can be so designed that the
second lens can be accurately adjusted
in position to " focus " the beam
exactly, and in this way secure a " cleaner "
image.

AS an engineer more interested in
mechanical than theoretical aspects
of television, I feel great disappoint-

ment when I come to survey from my
mechanical point of view the progress
that has been made in the science during
the past few years. It is granted that it is
possible to obtain a better televised image
.to -day than it was, say, two years ago,
but I am strongly inclined to the belief
that the improvement is on the transmitting,
rather than the receiving, side. The
majority of television receivers of the kinds
which are considered by many television
experts to be remarkably efficient appear
to me as a mass of badly -made components
assembled in the most amateurish way.
There might be reasons for using forms of
construction which, to the engineer, are
unsound and unreliable, but I feel con-
vinced that considerable improvements
could be made if our television theorists
would deign to call in the services of
competent men who have received a
thorough -training in the design and con-
struction of mechanical and electrical
apparatus. Such men would at once
remedy many of the faults to be found It
eighty per cent. of the television receivers
and components on the market, and their
work would prove far more valuable than
much of the research work which the
theorists are doing to improve the clarity
of televised pictures by evolving new sys-
tems employing weird and wonderful
devices in order to obtain their 90, 120,
and 180 -line scanning. These latter
developments are, perhaps, inevitable
for the progress of television, but they
should come after numerous obvious
mechanical refinements which are owing to
the apparatus at present in use. It is a
ease of learning to walk before attempting
to run !

. When these facts are pointed out to
many of these non -mechanical television
technicians, they are all too ready to

AN ENGINEER LOOKS AT
TELEVISION

i In this Outspoken and Provocative
Artide Our Contributor Examines_ the
Progress of Television from the
Engineer's Outlook and Points out
What He Considers to be a Number
of Neglected Points on the Mechanical

I Side. By RADIOPTIC I

explain that improvements are unnecessary
and would be futile with the present
systems of transmissions. They are, in
fact, very careless in their outlook, and are
apparently much too absorbed in the future
to give reasoned and studied thought
to the present. This is indeed unfortunate,
because it seems to me that there can
be no doubt whatever that real television
must come-and in the very near future.
Let us hope that our engineers and designers
will pay more attention to the mechanical
side of things before television receivers

ware installed in nearly every home in the
country. If they do not, the popularity
of looking -in is sure to be delayed
unnecessarily.

Perhaps those who are responsible for
the development of television will con-
sider that the remarks I have just made are
unfounded, or that they cannot be justified.
I will therefore attempt to be more specific
in pointing out details of design which
appear very unreliable and distinctly
bad from the mechanical point of view.
It is particularly important that the
electric motor employed to revolve the
scanning disc, mirror -screw, or mirror -
drum should be maintained at a constant
speed. Additionally, it is stressed by those
responsible for television that the motor
should run dead truly-this is, of course,
obviously correct, since the dimensions
of the holes or the positions of the mirrors

are very important, and should be perfectly
accurate. And yet, how many motors
do we find whose armatures and driving
spindles are accurately balanced'? Every
engineer knows that a shaft which is
revolving at the comparatively high speed of
750 revolutions a minute is bound to vibrate
and " whip " if it is not properly balanced.
Again, great efforts are made to reduce
the weight of the disc or drum in order to
reduce the " fly -wheel " effect and make
synchronization easier of accomplishment,
but despite this a brass spindle bush of 2in.
or more diameter is employed to mount
it on the motor spindle. Surely it would
be more reasonable to make use of one
of the innumerable aluminium alloys,
many of which are equally as strong as
brass.

Disc or Drum Mounting
Although efforts are made to ensure

that the disc or drum shall run truly it is
invariably attached to the motor spindle
by passing a grub screw through the mount-
ing flange. This again is most unscientific
and un-mechanical, for it is obvious that
the pressure of the screw against the
spindle must, of necessity, throw the
flange out of truth. What better method
could be employed as an alternative ?
There are several, the most obvious of
which is to make use of a slightly tapered
motor spindle on to which the flange
could easily be driven. Such a method of
mounting would be ideal, despite its utter
simplicity, because the flange, or rather
the spindle, would be entirely self -centring.

&arming discs, as at present made,
strike the engineer as being remarkably
flimsy affairs, which are liable to be buckled
with the slightest touch. And once they
are buckled, it is almost impossible to
make the holes " line up " again. Is it
beyond the resources of our so-called tele-
vision engineers to devise a disc, or a wheel

(Continued overleaf)
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(Continued from previous page)
with the necessary holes in it, which
would be much better mechanically and
equally as good in effect as the present
disc of aluminium foil ? Surely there are
many ways of achieving such a result
by making use of the principles of the
bicycle or racing -car wheel.

Punching the Disc
Not only are the manufacturers of tele-

vision apparatus to blame for much of the
downright bad workmanship which goes
into the production of television com-
ponents, but it seems that those who
dekribe how some of the parts can be
made at home do not get down to " brass
tacks " in regard to the constructional

work: They tell the amateur to make
his parts by similar unreliable means to
these adopted by the professional manu-
facturers, instead of encouraging the
mechanically -minded amateur to adopt
more scientific methods. One example
that seems particularly bad is in connection
with the punching of holes in scanning
discs. The- constructor is merely told
to buy or make a punch of such -and -such
a size and to make holes through a prepared
aluminium disc along a helical line drawn
round the disc. Why does not someone
describe how to make a trammel arrange-
ment with screw adjustment so that a
scriber is moved the correct distance to-
wards the centre by giving the screw a
single turn ? And why not a simple press
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of smite kind by means of which the holes
can he made without the crude method of
striking a punch with a hammer and thereby
stretching the metal and causing it to
buckle unnecessarily-? If there is any
reason why the holes should be made with a
punch, why not a clamp to grip a large
area of the metal so that stretching and
buckling is reduced to an absolute
minimum ?

Perhaps I am too critical, but I do feel
that the mechanical aspects of television
-and it seems that the whole process is a
purely mechanical one-should be con- 
sidered far more carefully if the science is
to make the. rapid strides which I should
very much like to see. What about it,
you television theorists ?

Recording Television
THE present television transmissions

occupy only half art hour on four
days a week, and this naturally

restricts the amount of experimenting
which can be carried out by the average
enthusiast. It must be remembered, how-
ever, that it is just as easy to record the
television signals as it is to make records of
ordinary broadcast music and speech. The
standard aluminium disc and a cutting
stylus in a gramophone recorder are con-
nected to the output terminals of the
receiver and the television transmission
(London National, 261.1 metres) is tuned
in and the record blank filled. Although
this will not enable a complete item to be
recorded, it will present sufficient subject
matter for subsequent use at a more con-
venient time. The record is, of course,
simply played back through the medium
of a pick-up connected in the grid circuit
of a valve in the same way as is an
ordinary gramophone record, with the
television apparatus connected in place of
the loud -speaker.
Universal Scanning Disc

The English television system requires
that the neon lamp (with a disc receiver)
is arranged at the right-hand side and,
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consequently, produces a vertical picture
in which the ratio of the height to the
width is as seven is to three. The principal
Continental system, whilst utilizing the
same ratio, requires that the picture shall
be situated at the top of the disc in a
horizontal position. If, therefore, it is
desired to receive both Continental and
English transmissions on a disc receiver,
it is necessary to swing the lamp round to
occupy the alternative position. It should
not be found a difficult matter to arrange
a bush round the motor spindle (or on the
same level) in order that an arm may be
pivoted at that spot to carry the neon
lamp -holder. Of course, where the entire
receiver is enclosed in a cabinet it will be
necessary to arrange a suitable window
(with magnifying devices) at both positions.
Push-pull and Television

Many readers prefer the push-pull
method of L.P. amplification, and are
rather at a loss to know how to join the
neon lamp in, order to obtain the neces-
sary striking voltage. When the lamp is

joined direct in the anode circuit there is,
of course, the normal anode current of the
valve passing through the lamp, and
provided this is of a suitable value it
develops the initial glow in the lamp, and
this is subsequently modulated by the
speech currents. In the push-pull output
circuit a centre -tapped choke (or trans-
former primary) is joined across the two
anodes, and it seems at first sight impossible
to join a lamp to obtain the necessary
striking voltacte. The following scheme,
however, will be found perfectly satis-
factory. The usual centre -tapped choke
is joined across the two anodes, and the
centre point connected to high-tension
positive. A fixed condenser of approxi-
mately 2 mfds. is then joined to each
anode and the other end of each condenser
is joined to the anode and the cathode
of the Neon lamp. H.T. positive and H.T.
negative are then joined direct to anode
and cathode of the neon, and if required,
a resistance of the variable type may be
joined in the negative lead in order to
adjust the neon to the required. brilliancy.
The fixed condensers prevent a short-
circuit of the H.T. supply, whilst they
permit the speech current oscillations to
pass to the Neon lamp.

PHOTOMETRYL(Continued from page I)

the corrected value of B now becomes
equal to .029 x 1.725 -.05 candle -power.

The results are then tabulated. The
following figures are taken from a tube
with 1,000 volts on the plate and at heater
current 0.9 amps.

Intrinsic brilliancy of source =B candles
per sq unit

Total br'g,htness of spot =K

.0055

.003

.0025

.002

0015

.001

0005

Y
CMS.

x
ems.

Wehnelt
CylinderCylinder d.

Win
a2lly2

" g2
5.15 69.8 -5 30 .000613

80 -10 25 .000466
68.5 -15 23 .000634
67.25 -20 20 .000659
66 -25 17 .000684
75 -30 10 .00053

5.15 29.2 -35 2 .0035
38.1 -40 1 .00206

K

-10 .45 -20 -25 -30 -35 -40
WENNELT CYLINDER VOLTS. -

Fig. 4. -- Graph showing
the relationship between
the Wehnelt voltage and K.

Fig. 5.-This graph shows
how the distance d varies
with the Wehnelt voltage.
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a2B x.2Then Tc--

and K = a2By2candle-power.
x2

From the tabulation two curves are then
plotted :-

(1) K. in relation to Wehnelt voltage (see
Fig. 4).

(2) d in relation to Wehnelt voltage (see
Fig. 5).

Diameter of spot in mm. =d '

Area of source
=2.25 sq. ems.
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The Pilot Kit
SERVICE was
founded in 1919.

PRACTICAL WIRELESS

PILOT AUTHOR KIT
EXACT TO SPECIFICATION

IMPORTANT.-Miatellarteoue Components. Parts, Kits, Finished
Rereivers or Accessorks for Cash, C.O.D. or H.P. on our omen system
of Easy Payments on orders over £2. Send us a list of your want,.
IVe will quote you by return. C.O.D. orders value over 10s. seem
carriage and post charges paid Great Britain only. OVERSEAS
CUSTOMERS CAN SEND TO US WITH CONFIDENCE.
We carry a special export staff and save all delay. We pay half
carriage-packed free. Send full value plus sufficient for half carriage.
Any surplus refunded immediately. Hire Purchase Teems are NOT
available to Irish or Overseas customers.

A TRIUMPH!
PETO-SCOTT

Permanent -Magnet Moving -Coil
1934 EXTENSION SPEAKER

In Beautiful Walnut Cabinet.

Yours for

5/-
down

Balance in
7 monthlypa yments

of 5 6.

CASH or C.O.D.
Carriage Paid.

39/6
DESIGNED WITH 30 RATIOS
 SUITABLE OUTPUT FOR 1001 RECEIVERS..
FOR POWER -SUPER -POWER -- PENTODE -
CLASS " B "-IN FACT EVERY TYPE OF OUTPUT
VALVE KNOWN. Alterations to ratio readily made
wi tlu t remu,ing Speaker or back of cabinet. See

inset illustration.
In addition to the extra-
ordinary wide range of out-
put ratios - 30, covering

St. >
' " 111' 4°' the requirements of every0 type of home -constructed

and factory -built set, old or
new-the PETO-SCOTT EXTENSION SPEAKER
is built with an inclined baffle, supported on felt
cushions which completely eliminate all resonance and
boom, enhancing the already perfect tonal balance.
Complete with Combined Volume Control and Switch.
Obtainable only direct from PETO-SCOTT.
Speaker only (less cabinet) Cash or C.O.D. Carriage
Paid 29 6, or yours for 4;- down and 7 monthly
payments of 4/-.

r --BARGAIN---
PHU°- li-vp EARL. HVEET EBRAOLDAYNNCEE D

LOWBOY (CONSOLE) MODEL 56.
All Electric; seven timed circuits with single dial control.
Gives amazing performance with new economy in operating
costs. Duo wavelengths ; no leak between hands. Illuminated
dial, no reaction ; chassis and tuning condenser floating on

Irubber. Oversize, energised M.C. Speaker with large baffle -
board gives exquisite. full tone. Beautiful cabinet in Walnut.

Iand Oriental woods with rich inlay,. Height 391 ins.

yll G OUR G
N

PRICE I . 1

or 18 Monthly payments of 16/6. IL

KIT "A" CASH C. O. D.

These are the Parts Mr. F. J. Camm
used. ANY ITEMS SUPPLIED
SEPARATELY. Order from this
list of SOLELY SPECIFIED
PARTS. Orders over 10/- sent
Cash or C.O.D. Post Charges Paid.

Great Britain only.

1 Peto Scott Metaplex Chassis, Ready Drilled and
Slotted

1 Set Colvern Ferrocart type " (I" Coils (G10, (213,
0.14)

1 ' Nugang " Single Variable condenser .0005-mfiL
with type A Drive .. .. .

1 3.5. " Nugang " 2 -gang variable condenser .0005-
mfd. with type A Drive.. ..

1 Lissen Bloc type H.F. Choke. ..
1 Lissen 1-megohm resistance with wire ends..
1 Lissen pre-set aerial condenser .0003-mfd...
1 Varley " Pentode" Nichoke .

1 Varley Graded Volume Control type C.P. 158 ..
1 Bulgin Super H.F. Choke type H.F.4..
t Bulgin Fuse -holder type F.5 ..
1 Bulgin 100 ma. Fuse
1 Bulgin G.B. Bias Clip type 2
3 Graham Parish 50,000 -ohm I f watt " Ohmite " re-

eislancetl ..
5 Graham Farish 1,000 -ohm If watt " Ohm& " re -

1 Graham Farish 25,000 -ohm If watt " Olamite " re-
sistance

1 Graham Farish 500 -ohm If watt " Ohinite " re -

1 Graham Farish :0002 -mid. Reaction condenser ..
l Graham Parish Battery Economiser ..
2 Dubilier 1-infd. fixed condensers. type 9200/B.S. ..
4 Dubilier .1 -mid. fixed condensers, type 9200JB.S.
2 Dubilier 2 -mid. fixed condensers, type 920013.0...
1 Dubilier .0001 -mid. fixed condenser, type 670 ..
2 Dubilier .0002-nifd. fixed condensers, type 670 ..
3 Clix 4 -pin chassis type valveholders
1 Clix 5 -pin chassis type valvehohler .

4 Clix Wander plugs marked G.B.1,  G.B.2, G.B.3,

1 British Radiogram Passieeda L.F. Coupling Unit
2 British Radiogram Large Component Brackets, 21" slot
3 Belling Lee Terminal Mounts..
1 Belling Lee 4 -way Battery Cord
6 Belling Lee Type B Terminals Aerial, Earth.

L.S.-' Pick-up
I Westinghouse Westector Type. W.4 ::

KIT " A " CASH OR C.O.D. Carriage Paid

ACCESSORIES
Specified Valves 2 Mallard P511211

.. 1 PM2DX
1 ,, P5122

CASH OR C.O.D

1 Pete -Scott Twin De Luxe Cabinet CASH OR C.O.D.

£ s.

4

1 17

10

17
2

2
11
5
4

4

7

1

1
2
7
5
8
7

2
2

10
1
1
1

a
7
2

18 15 0

s. d.
1 11 0

7 0
16 6

42 14 6

2.2 5 0

KIT "A"

TWIN

915

See the PI LOT
on the carton. It's
a real guarantee.

£8-15-0
CARRIAGE PAID

Author's Kit of Specified Parts,
including Peto-Scott METAPLEX

Chassis ready drilled but less Valves, Cabinet
and Speaker. Cash or C.O.D. .1.0 15 0
Carriage Paid ...

or 12 Monthly Payments of 16/-.

KIT "13"
As for Kit " A," but
with set of specified
valves only. Cash or
C.O.D.,Car- a
riage Paid ,£11 0 IP
or 12 monthly pay-

ments of 21/-.

KIT " C"
As for Kit " B," but
with Peto-Scott Twin
De Luxe Cabinet, but
less Speaker. Cash or
C.O.D.,Car-&. 146
nage Paid &I')

or 12 monthly pay-
ments of 25/3.

If W.B.P.M.6 Speaker is requ red, add 51/12/6 to
Cash Prices or 3 - to each monthly payment.

EXCLUSIVELY SPECIFIED.
DE LUXE
CABINET

PETO-SCOTT'S Twin
De Luxe Radio Cab-
inet is actually two
Cabinets, being so
designed that each
are complete in
themselves, yet
placing the speaker
portion on top of
the Set Section
gives you immedi-
ately an extremely
attractive table
consolette complete
as illustrated.
CASH
OR
C.O.D. at5! -
Carriage and Pack-
ing 2.6 extra.
Or Easiway Deposit
8,'- and 11 monthly
payments of 4--.
Set Section sni6

only
Internal Dimensions :
Width l6in., Height 10in.

Depth 10in.
Special sizes, Prices

Loudspeaker Section 05,
only

Internal Dimensions :
Width 161 in., Height

10in., Depth Odin.
on application.

EXCLUSIVELY SPECIFIED
METAPLEX CHASSIS for the FURY SUPER

As solely specified, 16ins. by 10ins., with runners. Ready drilled for Chassis mounting
Valveholders and slotted for Volume Control and Reaction Condenser. Postage 6d. 41 -

IMMEDIATE DELIVERY- CASH or C.O.D.

a

PETO-SCOTT CO. LTD., 77, CITY ROAD, LONDON, E.C.1. clerk=11106/7.
West End Showrooms: 62. High Holborn. W.C.I. Tel.. Holborn 3249.

Dear Sirs,-Please send me, CASH/C.O.D./H.P

for which I enclose £ s. d. Cash /11.P./Deposit-

NAME

ADDRESS Pr. W., 27/1/34.

ANY ITEM SUPPLIED SEPARATELY-ORDERS OVER 1 0 /- SENT C.O.D. CARRIAGE AND POST CHARGES PAID
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THE EASY ROAD TO RADIO
_111111E

MINIVER'S
SUPPLEMENT
MILLIAMPS WITHOUT MATHS-(Part II)

Assembling the Meter Described Last Week. By E. L. PARKER

IN lthe previous article details were given This direct connection between voltage
of suitable shunts for a milli -ammeter
in order to make it into a multi -

range meter. This week I am going to tell
you how to mount the meter in a cabinet

/4.1" Aura'
0-4 4i,4(0)-

E:auii-ss4c.nt
.ea-riy-e)

Eld_chur7t
0 -.5- MA.(br
Eou.iva.Zerit-

Range)
.3'2d...chant
0-8444(0,-
Equivialerit

4=22779-e)

Af.4 So,/Ich

Meter

Terminals
Fig. 3.-The wiring diagram

with the shunts, but first it is proposed
to show how the meter can be made to
read volts. It is a well-known fact that if
we place an increasing voltage across a
resistance the current passing through the
latter will increase in direct proportion to
the voltage. Let us assume that we have
a potential of 50 volts across a resistance of
50,000 ohms. The current flowing will be
exactly 1 milliamp. Now if we double
this potential and make it 100 volts the
current flowing will also be doubled and

0-4MA. 0-2v
0-5MA. O -/OK

0.8MA 0-200V

/000
(Or/ow

(Or Mid

Fig. 4.- MA
The theoretical
circuit. Terminals

will become 2 milliamps. It appears, then,
that reading the current flowing, providing
we know the value of the resistance, is an
indirect means of reading the voltage. If
a meter reading 1 milliamp suddenly jumps
to 2 milliamps we know that the voltage
originally applied has been doubled, or if
the reading drops to milliamp, then the
applied voltage has dropped to half its
original figure.

M.A.

l/olts
And
CheMA.

Switch lblt
-

.Seviich

and current, providing the remainder of
the circuit remains constant, makes it
possible to put resistances in series with the
milliammeter with the object of reading

ohms volts. The values of
est kltkiznge) these resistances are
Saco, Ohms easil y
ale Voltage) worked

out, but
/oo,000 Ohms to save all
(orYisliest Volt troubleRa-nye) an easily -

read chart
is appended which will
enable you to pick out
the values of the re--
sistances to give the three
most suitable ranges for

your meter. By
suitable is meant

1611- the ranges thatrwitch . will most easily
be  read on the present
scale.. For instance, the
most suitable ranges for
a GL -5 millammeter are,
0-5 volts, 0-10 volts,
and 0-150 volts. All the

values of the ,resistances in
this chart are easily obtain-
able at any wireless shop, Fig. 5.-pe
but if you require your
meter to be exceptionally
accurate it is wise to get specially -tested
resistances. The more accurate the re-
sistances are, the more correct will be the
readings, and any of the well-known
iMMOINMWMIMM..mMnorOMMMWOAMM.ww0.0.0.m..MMMMW.

TOPICAL TECHNICALITIES
Frequency Doubling

It was shown last week how the crystal
can be employed for the purpose of rendering
the oscillations in a circuit constant. It is
highly improbable, however, that this fre-
quency will be that upon which it is required
to transmit, and we must therefore adopt some
form of changing circuit. It is by now well
known that an oscillation is accompanied by
harmonics ,and in practice it is found that
the second harmonic will prove most useful
when converting out crystal-controlledoscil-
lation into the frequency of our transmission.
Consequently a valve circuit is supplied at its
grid with the oscillations from the crystal -
controlled source, and in the anode circuit of
the valve a tuned circuit is connected. This
tuned circuit is adjusted so that its frequency
is twice that of the controlled frequency.
By providing the valve with certain optimum
voltages it wilt be found that there is present
in the anode circuit an oscillation having a
frequency exactly twice that of the original
controlled source. Where it is desired to
use some other frequency than this, the pro-
cess may be repeated, each successive fre-
quency -doubler providing the harmonic oscil-
lation, but naturally with reduced strength.
It is obvious, of course, that the tuned circuits
are critical, as are also the voltages applied to

I the frequency -doubling valve.

I

I

I

I

I

manufacturers would be pleased to let you
haVe resistances tested to a very fine limit
at "a cost little in excess of the standard
price. It might be helpful for you to
know that with an error of 4°10 (low) a
30,000 ohms resistance in ' circuit with a
0-5 milliammeter will actually record 144
volts if a potential of 150 volts is applied,
so that if resistances with an accuracy of
2°/, either way are used, the 'results will be
quite as accurate as normal use will require.
Mounting the Meter

You now have the meter, shunts; and
resistance ; it only remains to fit them
into a cabinet. Although it may seem
somewhat old fashioned, it is recommended
that they are fitted into a neat cabinet
with a sloping front, because you will
most likely find that in general use it
presents the meter in the most easily -read
position. But whichever design you decide
on, the meter can be built up on an ebonite
panel in the manner shown in Fig. 3. The
switches cannot be described in detail
because the exact design must depend upon

pectivr view of the finished meter and details of
dial markings.

the parts used to build them, the remainder
of the afore -mentioned filament resistance
will probably be very convenient for one of
them.

The wiring can easily be followed from
the wiring diagram, but for convenience
the theoretical circuit is also given (Fig. 4).
If the terminals of your meter are differently
marked from those of the meter in the
diagram, do not forget to alter the markings
on the outside terminals. The switch
studs can be round -headed or cheese -
headed screws, fitted with solder tags.
For simplicity the switches could be built
up on' pieces of 3/16 in. ebonite or, if
preferred, they can be built up on the
panel. If built on the panel a thin sheet
of ebonite, bakelite, or any other suitable
material can be neatly stuck over the
front of the panel to cover the holes which
must be made to take the studs. If the
holes are chilled slightly smaller than the
screws you will find that they will cut their
own thread and obviate the necessity for
tapping. The switch knobs should have
pointers attached and the panel should be
marked to agree with the various positions.
It is important that no matter what
readings you have chosen for your meter.
the associated shunts and resistances should
be fitted in a corresponding order to those
shown in the wiring diagram (Fig. 3). The

(Continued on page 934)
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MAKE
YOU R
BATTERY

SET GIVE

YOU THE
VOLUME
OF A
MAINS
SET ./

ISSEk
P  -1". 2 A
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If you want to get
Mains volume from an

ordinary battery set, re-
place your power valve

with a LissenPowerPentode,
type P.T.2A. Immediately

you will notice a tremendous
increase in volume on all stations,

a new brilliance of tone, a power
in your set that will amaze you.

There is no need to alter your
receiver at all. Simply replace your

existing power valve with a Liesen
Power Pentode and you get the extra

power immediately. It does not increase
the current consumption of your set, yet

it gives you an output that will drive a
moving -coil speaker at full volume and

with that characteristic Lissen pentode tone
which puts a genuine verve into stringed

instruments, blare into brass, majesty in the
organ and sincerity in the human voice.

FOR Q.P.P. OUTPUT !

POWER/PENTODE

Use two of these Lissen P.T.2A Valves
for Q.P.P. output --they are the ONLY

valves for which you will require no
expensive electrical measuring in-
strument in order to obtain exact

matching. All Lissen P.T.2A
valves are sent out matched. The
exact voltage required is printed
on each valve, so that all you
have to do is to set the wander
plugs on the H.T. battery to
the voltage indicated on the
valve, in order to secure
perfect Q.P.P. output.

ASK FOR
LISSEN P.T.2A0

C7
121s

Send for full particulars,
telling you how to build a
modern Q.P.P. receiver, to
LISSEN LIMITED,
Worple Road, Islewortb,

Middlesex.

,vo

Re
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WHICH STATION WAS THAT?
Some Interesting Notes which will
Received Under the New Conditions.

THE owner of a multi -valve wireless
set who limits his activities to the
reception of broadcasts from the

home stations puts me in mind of the
amateur gardener who is satisfied to potter
around a ten by four flower bed when he
could roam at random and with full freedom
through Kew Gardens.

The P.M.G.'s licence for which you are
asked to pay ten shillings a year entitles
you to listen to any broadcast you may be
able to pick up in the ether, in addition to
the wireless entertainments provided for
you by the B.B.C. When you find that
with the same ease in handling a receiver
you can tune in at will twenty or more
different transmissions of interest both to
you and-- to your family, irrespective of
distance, the variety of the radio pro-
grammes at your disposal from so many
sources will whet your appetite. Like
Oliver Twist you will ask for more.

To -day, most wireless receivers will
gratify these legitimate desires. The bare
fact that your knowledge may be confined
solely to the English language or, alter-
nately, that you only possess a smattering
of foreign tongues-perhaps merely the
few words and sentences learnt at school-
should not deter you from listening to
Continental broadcasters ; the actual iden-
tification of any individual transmitter, in
practice, is much simpler than it would
appear in theory. Without any particle
of doubt, interest in the programme is
considerably enhanced if you know from
what country and city it emanates.
Possibly when twirling the dials you may
have tuned in signals of which you could not
trace the origin ; possibly, again, you did
not recognize the language and to compli-
cate matters during the period you were
listening, no call was given and no interval
signal was heard. It is true that for some
of these reasons the identification of a
station may not be an easy one ; to be-
ginners in wireless it may appear to be an
almost hopeless problem ; to others a
matter of guesswork, or a question of
chance, as by standing by, one might
pick up some kind of announcement in the
course of the broadcast. Some slight
experience, however, acquired later, will
definitely prove that although at the time
the tyro failed to secure evidence, much
of the necessary information was clearly
offered to him ; in fact, an most occasions
sufficient data is forthcoming to allow him to
arrive at a correct conclusion.

The Logging Chart
It is to be presumed that one of the first

" accessories " invested in by the beginner
is a complete list of European transmitters
with their respective wavelengths. Such
a list was given free with last week's issue
of PRACTICAL WIRELESS. Now, to identify
a broadcast, it is essential to know the
channel on which the transmission is
carried out as it is to this wavelength or
frequency that the receiver is tuned. There
are various methods by which this informa-
tion can be obtained, namely : (a) by actual
measurement with a calibrated wave -
meter, (b) by plotting a graph based on
data already in your possession or imme-
diately available, (c) by compiling your own
list of condenser readings worked out on

help you to Identify the Stations
By J. CODCHA UX ABRAHAMS

previous loggings of known and identified
transmissions and, finally, (d) by inference
drawn from the condenser dial degrees in
relation to other readings taken of stations
heard on previous occasions. Many wire-
less receivers have their condenser dial
or dials marked in degrees (0-100, 0-120,
or 0-180) ; others are calibrated in
wavelengths ; others, again, bear the names
of the stations corresponding to the various
wavelengths and/or frequencies. No doubt,
at first sight the last method would appear
to solve the problem of identification
straight away ; it would were it not for the
fact that many stations have a bad habit of
either straying from their allotted channels
or of changing their wavelengths to suit
their own convenience. The new Lucerne
Plan may, however, remedy this. In the
allocation of wavelengths the geographical
position of the transmitter plays an import-
ant part and there is every chance that
modifications to the original plan will yet
have to be made to avoid mutual inter-
ference between neighbouring high -power
stations. Other factors may also be dis-
closed which cause unforeseen complica-
tions. This would mean inevitable adjust-
ments which would change the position of a
number of stations in the broadcasting
band, and for this reason alone it would be
unwise to rely exclusively on the printed
information given on a condenser
dial. In my opinion on this ground NEON
alone readings in wavelengths,
kilocycle frequencies, or mere
degrees will be found more useful
for establishing a log of stations
heard and identified.

Tracking a Station
The first point to ascertain is

whether the transmission is made
on a channel above 1,000 metres
or below that wavelength. The
greenest of beginners can establish
that fact without further explana-
tions as, barring the oldest type of
sets, all receivers are equipped with
a switch or other gadget for the
selection of the long or medium
band. If the required station is
broadcasting on the latter band.
find out roughly its position in
respect to some of the better
known home transmitters, such as
your local station. Doubtless, at
the outset3you will have picked
up one or two of the B.B.C.
National or Regional transmissions,
and a glance at your condenser
dial will show you whether it is
below, say, Midland Regional and
above Scottish Regional , or
between, say, North National and
West Regional. This will greatly
limit your search by giving you
some rough idea of the wave-
length. Here let me suggest two
ways of making a note of the data
obtained. The easiest perhaps is
to jot down, as soon as you have
tuned -in a transmission, the exact
condenser readings. Where you
have obtained a call or recognized
the transmitter-there can be no
doubt in regard to the British
stations-append this information

against its wavelength. When a few
have been logged you will have collected
some definite landmarks, and a glance at
the list in conjunction with the readings
of the " wanted " transmitter will show
approximately the channel on which it is
operating.

A more accurate method, and one which
may be strongly advocated if the work is
taken seriously, is to plot a graph, a de-
scription of which has already appeared in
these columns. If a little care is used in
keeping it up-to-date as each transmission
is recognized, much valuable information
will be collected. Gradually you will
find your log grow, with the result that
when a mystery broadcast crops up a
glance at the dial, followed by a consultation
of the graph, will confine the search to
three or four stations, and thus reduce the
problem to its simplest form.

The Relays
The question of relays may sometimes

prove puzzling, inasmuch as the same
programme will be taken by a number of
stations, but if, as already explained, a
note is made of the groups of transmitters,
it is not difficult to trace the relay broad-
cast back to its " feeder " or mother
station. To give an example. If you
look at a list you will see that Frankfurt -
am -Main, Stuttgart, Langenberg, with
their respective relays Cassel, Trier, and
Freiburg, take the same wireless entertain-
ment, and that Milan, Turin, Genoa,
Florence and Trieste work in the same
manner. The calls heard in these instances

(Continued on facing page)

DANGER BEACON AT RUGBY WIRELESS STATION

A neon danger beacon which will be visible 50 miles
away is being built to the order of the Air Ministry
to warn aircraft of the 12 giant wireless masts at
Rugby station. Work began only a week ago-a few
days before the crash at Ruysselede, Belgium, when
an air liner flew into a similar group of wireless

pylons with the loss of 10 lives.
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(Continued from facing page)
will be those of the original station from
which the broadcast is made. To continue
the illustration, if you heard Firenze
(Florence) on a reading below that of
London National, a reference to your list of
wavelengths (and later to your log or
graph), will prove that you were not getting
the programme direct, but will establish the
identity of the relay, and so on.

The Language
Next in importance comes the question

of language, and this is the one which I
think offers to most beginners the greatest
difficulty. Roughly speaking, in Europe
we must classify the tongues spoken into
three large groups, namely, Latin, Teutonic
and Slavonic or kindred languages. In
the first we find French, Italian, Spanish,
Portuguese, in the second, German, Dutch
or Flemish, Norwegian, Swedish, Danish,
and in the last Russian, Polish, etc. In
order to avoid further puzzles I have not
extended the classification, but you will
also pick up Czech, Romanian, Finnish,
Magyar, Slovak, and others.

As you may surmise, it is a difficult
matter to give you a concrete idea of what
a language sounds like, but a few pointers
in this connection may help you. If you
hear such words as : Allo ! Station (phon :
star-see-ong) emission (ay-mees-ee-yon), poste,
you may take it that you are listening to a
French broadcaster, to Brussels No. 1, or
to Sottens (Switzerland). The condenser
readings will decide which of these it can
be. German is undoubtedly a roughish
tongue full of ach's and other guttural
sounds ; Dutch, although somewhat softer,
is perhaps more akin to English, as is also
Danish. You should find it easy to iden-
tify Italian as most of the words end in a
vowel ; in addition, all studios have women
announcers. Spanish, although possessing
some resemblance, is more guttural, and
Portuguese is a shade harder. Flemish,
as picked up from Brussels No. 2, resembles
Dutch. When once you have heard Rus-
sian-the transmissions are quickly found
on 857 metres (Leningrad) and 1,481
metres (Moscow)-you will not fail to
recognise it the second time as it is so
different from other tongues. Polish is full
of ski's and Czech seems to contain more
z's, d's, and b's than any other letter of the
alphabet. Although, perhaps, it may at
first sight seem to be a waste of time, it is
worth while when tuned in to a Continental
station, to " hang on " for a few minutes,
even when a news bulletin is being broad-
cast, if only to catch the intonation and
sound of the foreign tongue used.

If you listen frequently to Continental
stations your ear will familiarize itself to
these different sounds, and after a short
period you will be surprised to discover
with what ease you can distinguish the
family to which a foreign tongue belongs.
You may not understand words, but
definitely you will be able to say, for
instance, that although not French or
Italian it may be Spanish or Portuguese.

The Interval Signals
Where interval signals are concerned, be

they metronome, bells or musical box, a
solution to the problem is at once forth-
coming. All you need do is to refer to the
list of interval signals published last week
in these columns. Familiarity with these
sounds again will enable you to identify
without hesitation the source of the broad-
cast and a quick reference to your log will
tell you through which channel it is being
heard.
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And for his

"FURY SUPER"
Mr. F. J. Camm's SOLE
SPECIFICATION
is

Of Course !
J.B. NUGANG TYPE " A " SINGLE STAGE
Special rotor bearings ensure permanent accuracy and
give remarkably free movement. Nugang type "A"
complete with Disc Drive and cover - - - 10%

J.B. NUGANG TYPE "A" 2 -GANG
A rigid chassis that is all one piece. Trimmers to
each stage operated by external starwheels. Nugang
type "A" complete with Disc Drive and cover 21716

PRECISION INSTRUMENTS
Advertisement of Jackson Bros. (London) Ltd., 72, St. Thomas's Street, London, S.E.1. Tel.: Hop 1837
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4( to men who
want careers

in ADIO
L.1.1

to the Nign ior.rjuor_,c,
of the

Eroodrostirg 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 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 lull
information about the Courses I have marked X

LI COMPLETE RADIO
II RADIO SERVICING
ri RADIO EQUIPMENT
L7 RADIO SERVICING AND SALESMANSHIP

LI WIRELESS ENGINEERING
/:( WIRELESS OPERATORS

.1   6-4,
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WHY SOME RECEIVERS FADE
MORE THAN OTHERS

An Interesting Explanation of Phenomena Which are Generally Overlooked
By PERCY RAY

EVERY owner of a " foreign -station -
getting " receiver is aware of that
annoying phenomenon called fading.

In some up-to-date sets this rise and fall
in volume is offset by some form of auto-
matic volume control, but it is receivers
which are not so equipped that give rise
to the question, " Why do some receivers
fade niore than others ? "

Readers will already be aware that
fading is due to natural causes outside the
control of the receiving set and, from what
little is known, the transmitter also.
Hence it would, at first sight, seem ridicu-
lous to suggest that one receiver should
fade more than another.

There is no question that some types
of superhet receivers, and to a lesser
extent rr straight " receivers, actually accen-
tuate fading, sometimes completely spoiling
a broadcast that would have been accept-
able on a receiver not troubled with this
peculiar fault which, for the purpose of
clarity, we will call " Accentuated Fading."

" Accentuated Fading " is a combination
of the rise and fall in volume of the received
signal plus a rise and fall in set efficiency
consequent upon it ; that is to say, the
overall amplification varies with different
input voltages.

This state of affairs is due to a valve that
is working on a portion of its characteristic
curve where small changes of input bring
about relatively large changes in the working
characteristics. What actually happens
is that when the signal fades the declining
input brings about a corresponding decline
in the efficiency of the receiver. From this
it will be seen that there are two forces,
both reducing the signal strength and
accentuating the original degree of fading.

Due to the Detector
It is interesting to explore the possible

stages in which " Accentuated Fading "
may arise. If it were anywhere in the low -
frequency portion of the receiver the effect
would be to make soft passages of music
almost inaudible, and would come into
effect on the orchestration of the music
more than on the varying strength of the
incoming signal, consequently the trouble
must arise somewhere between the aerial
and detector.

" Accentuated Fading could occur to
a very small extent in a screen -grid stage,
but it would be too slight to make its
presence known to the human ear, even
if two or three stages were concerned.
All stages have now been eliminated
except the detector or second detector in
straight or superhet receivers respec-
tively ; in a superhet there is also the first
detector, but this usually has a small load
in its anode circuit and a relatively high
anode voltage, and further does not handle
powerful signals-consequently it can be
ruled out.

Anode Bend
The biggest offender is an anode -bend

detector, particularly if it has a high
working impedance in the region of a
megohm or more. An anode -bend detector
that is behaving in this manner can often

be improved by a change in screen voltage
accompanied by an appropriate change
of grid bias ; but, unfortunately, this
procedure often brings about considerable
sacrifice in efficiency before an acceptable
improvement is brought about.

The true solution is to do away with
anode -bend rectification altogether, as
even if the constructor is willing to buy
another type of screen -grid valve and to
try using this method again, there is no
assurance that matters will be any better
unless he has the means and knowledge
to gather together a mass of data relative
to both valve and set.

The alternative is to use power -grid
detection, but this method must be
approached with care for two reasons.
The use of a triode valve is out of the
question, owing to lack of amplification,
unless there is more H.F. amplification
available than was originally necessary.
The most obvious thing to do is to use either 
a low -impedance screen -grid valve or a
high -frequency pentode as a power -grid
detector, which will offset, with something
to spare, the adverse effects of the necessary
grid current damping imposed (by a grid
detector) on the preceding tuned circuit.

Secondly, certain types of I.F. trans-
formers will to a small extent lose efficiency
out of proportion to the increase of grid
current damping, thus accentuating fading.

Leaky -grid Detector Faults
Leaving the question of superhets.

adverse fading can occur on a simple
three -valve receiver ; if battery valves
are employed it is usually due to the grid
leak having developed an abnormal value,
or to a leak in the grid condenser., In a
mains receiver the trouble may also be
attributed to the use of a power -grid
detector arranged to handle a far bigger
input than the single high -frequency stage
can offer it from a distant station ; on the
other hand, the trouble can be caused
by an overloaded detector, but distortion
would make itself apparent ; more so
than " Accentuated Fading." Remember
that fading will only occur on a distant
station, and the overloaded detector will,
therefore, seldom be the root of the trouble.

There is no doubt in the writer's mind
that Accentuated Fading " will develop
into a serious problem, especially if or-
dinary fading continues to become worse,
as it has done for the last four years.
This article does not pretend to point out
the true remedy, but it shows how it may
be minimized. It is probable that all the
H.F. and I.F. stages contribute to this
undesirable happening.

For the benefit of those who would like
to point out that it does not matter as
the sets of the future will have A.V.C. it
will be well to point out that A.V.C. does
not do away with the distortion that
accompanies fading, and " Accentuated
Fading " will turn to " Accentuated Dis-
tortion." For those who would submit
the diode detector as a " cure-all," there is
the point that another I.F. stage is almost
inevitable, which will bring other troubles
in its wake.
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111)°FOR
WESTECTORS

BATTERY

ECONOMY

Used as a battery economiser, the Westector enables a
large output to be obtained from a battery set without
using special equipment, and is applicable to any type of

receiver.

AUTOMATIC

VOLUME

CONTROL

Usually the introduction of Automatic Volume Control
necessitates complicated alterations. But even delayed
A.V.C. may be obtained in a simple manner with the

Westector.

HIGH -

QUALITY

DETECTION
When used as the second detector in a Superheterodyne,
the Westector gives straight line rectification with
distortionless detection, and it is almost impossible to

overload it.
You will want to know more about this useful component. It is
incorporated in many commercial receivers, A.V.C. Units, etc. The
coupon below and a 3d. stamp to Dept. PRA, will bring you full
details-a copy of our booklet "The All Metal Way, 1934."

COUPON
The Westinghouse Brake & Saxby Signal Co., Ltd.,

82, York Road, King's Cross, London, N.1.

Please send me "The All Metal Way, 1934," for which I enclose
3d. in stamps.

Name

Address

PRA 27.1.34

`GOLTONE,' COMPONENTS
mommommill.FOR

1934
"FURY SUPER"

"GOLTONE"
SUPER H.F. CHOKE

As illustrated above.
Recommended for Screen -Grid and

Super -Het Circuits.
241452 ... Price 4:6 each.

...piagineterestto
FREEtam.

every B.dio Enthusiast,1C9a3t a411.0-rg
15:6,

on request.

Used and specified in all leading
Wireless Journals, including
" Practical Wireless."

I Meg. Grid Leak with Wire Ends,
RI4/514 71d. each

I Pre-set Condenser, Type " J " 1/.. each
I Super H.F. Choke, R4/452 4/6 each
4 .1 mfd. non -inductive Condensers,

R14/667 1/6 each

2 1 mfd. non -inductive Condensers,
R14/669 1/10 each

2 2 mfd. non -inductive Condensers,
R14/670 2/6 each

3 4 -Socket Chassis Type Valve Holders,
R16/421 4d. each

1 5 -Socket Chassis Type Valve Holder
R16/521 5d. each

3 Pairs Terminal Blocks, complete with
all screws, RI 0/171 9d. per pair

Goltone Components are obtainable
from all First-class Radio Stores.
Refuse Substitutes-if any diffi-
culty, write direct.

GOld5106
PENDLETON n.Ir,LMANCIlf5T.E.Iae.

ALL VALUE RECORDS BROKEN!
IRON CORED TUNING, CLASS B, AUTO WAVE-CHANGE-ALL FOR 27/6d
Such are .the outstanding features of our amazing 1934 " GOLD -MINE " 3-v.
tdet.-dr.-CI.B.) Kit, which for sheer value surpasses all previous standards.
Just look at these-a few only of the items actually included in Kit A.-
1 pr. ci.n. Trans (list 17/-), 1 Iron Cored Coil (list 8/6), 1 Estenser fitted
360 degrees, S.M. drive (list 18/6), and a completely assembled
metallized chassis. Simple as A B C, " no soldering " instructions, ensures
20.30 stations at full Moving Coil volume, and makes success certain.Such value speaks for itself. Secure your kit to -day.
KIT A. Corn- KIT B. As Kit
ponents, chas- .. A " with
sis, diagrams, snatched set
'te.. and all British Valves.
sundries 27/6d. 4216d.

KITC. Kit' B,'
with 30/- con-
sole cabinet &
P.M.M.C. spkr.

67/6d.

KIT D. Kit
" C," with bat-
teries, eompris-
i n g complete
outfit 79/6d.

FREE

27/6d
Cash or C.O.D.

REMEMBER-YOU CAN'T GO WRONG W TH A "GOLD -MINE" KIT,
for every component used is of
the - minute design. The advan-
tageous purchase in bulk of manu-
facturer's surplus supplies, mostly
below cost, snakes this unprecedented
value possible. Such an op-portunity cannot re-Present itself.

LE,
Baum '1

(Dept. R. 66) 23, BARTHOLOMEW

guaranteed quality,
COMPONENT
the
ever.

....._ the
,....., 174,-",
;'_=-_-., . ,-uir,-- - RS,...-o

brand new and of up -to -
BARGAINS atlowest liquidation prices

Listed by the hundred in
"RADIO GOLD -MINE," Packed
from cover to cover. Enclose
3d. stamps now for late Jun.
1 a sue . Many h0-7bZ reductions

I 1 1 it III AI ...
E.C.1 (National 95523).

Ivo
CLOSE,

An Invaluable Handbook

TWENTY-FIVE TESTED WIRELESS CIRCUITS
All the sets described have been designed to meet modern
needs. They range from simple crystal receivers to a
seven -valve super -heterodyne, and all the sets have been
made and tested before inclusion.

This is one of

Newnes' HOME MECHANIC Books
Ask your Newsagent to show you other Titles in This Helpful Series

Obtainable at all Booksellers, or by post 1/2 each

from George Newnes, Ltd., 8-11, Southampton
EACHStreet, Strand, London, W.C.2.
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ELECTRADIX
MICROPHONES

A New Practical Home Mike for Wireless
Broadcasting at Home. A solo mike
for hand or stand in tine bakelite case
with back terminals, front metal
grille. No. 11. New and finely finished.

5/6

No. 11A. Special In solid Brass body
unequalled at the price on speech
and music, 7/6. Pedestal Mikes No.
10B le 10in. high 12/6. No. 12B
Ring Pedestal, 1811, as ilia,. Eilsel,

revs -type Table Broadcaster, 521, for Studio Recording, etc.

MICROPHONE BUTTONS for all purposes,
Volume Controls, 6d. Microphone Carbon Gran-
ules. In glass capsule, enough for four buttons.
Grade No. 1. 8d. ; No. 2, Medium, 1 ; No. 3,
Fine, 1/6 ; Carbon, solid back, blocks, 3d,
Mouthpieces, curved or straight, 10d. Carbon
diaphragm, 55 /D/m., 4d. Panel Brackets, pivoted,

Reed Receiver Unit for Amplifier making,
Headphones, 2,M pair. Leaflet with diagrams tree.

DEAF AIDS. For those hard of hearing, the
lowest -priced aid is our Hear Easy Pocket Set at
18;6, complete. We are able to offer Brown's
Aids to the Very Deaf at a greatly reduced price.
These comprise his Aural Box for use in church
or at the talkies. The Ossiphone, which can be
connected to a radio set, for the totally deaf.
THE FRENOPHONE, a glass disc gramophone
amplifier of sounds that is a scientific instrument
costing 45, of wonderful interest,

MICROPHONE BUTTONS
for all purposes.

Usually sold at 3.6. Our price has
always been 1-. We have suppled

thousands to home users.

" MICROPHONE MAR-
VELS." A profusely illus-
trated Booklet by Lafone

9d. post free.

We are makers and carry
the biggest and most
varied stock in London.
P.A. Mikes and complete outfits by B.T.H., Brown, Marconi, and
Sterne., cheap. State details of your wants.

MICROPHONES FOR ALL PURPOSES. MATERIALS.
PARTS. Ask for our Mike List "A."

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

Telephone : CENTRAL 4611

SOLVES THE  UESTION
Of giving to your set just that added selectivity
which makes such a wonderful difference in
the clarity of reproduction. Minimises overlap
of nearby stations, cuts down whistle inter-
ference. Suits from a single valver to a super
set.

Simple to use. Easy to connect. A circuit
to suit your set is shown on instruction
leaflet" N,"supplied witheyery" Tonastat."

The "Tonastat" is another
produce for Universal use and
Is of even greater value than
the famous " TOIVAX CONS
ADAPTOR" which see also
produced, and the sales of
which hare already passed
the Million mark.

'Phone:
Enfield 2823.

A
32, QUEENSWAY, PONDERS END, MDDLX.
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RADIO BY

ACE I

11111BLINGS

Persistent Mains Hum
IT sometimes happens that a mains set is
1 troubled with a bad mains hum that
nothing will stop ; the set may be made of
the best components and material obtain-
able, and everything known to stop mains
hum may have been incorporated without
the least improvement. Such persistent
trouble is almost sure to be due to a
defect in the actual valve itself, a short-
circuit or low -resistance path between the
cathode and heater wire, allowing the A.C.
that is feeding the heater to reach the
cathode. The only cure is, of course, to use
another valve.
Faulty A.V.C.

NOW that automatic volume -control is
becoming quite general, certain pit-

falls are beginning to show themselves.
A very common trouble with an A.V.C.
circuit is failure of the system to function
so that the set works exactly as it would if
A.V.C. were not incorporated. This is
almost always due to either a broken
resistance connected to the diode, or to the
A.V.C. decoupling condenser leaking ; it is
imperative that this condenser is perfect.
A Novel Tester

AN American firm has just placed upon
the American market a simple gadget

which they are pleased to call a " growler."
This is a very useful device ; it consists of
a torch case, but the usual bulb is replaced
by a small buzzer ; there is also a small
pick-up coil provided. The idea is to
enable the amateur to test almost every
component with no additional equipment
other than a pair of headphones. It can
be connected across a transformer with the
headphones across the other winding and
a broken winding would be instantly
noticeable. It will also test condensers,
tuning coils, continuity of any description,
or lack of it, and with the pick-up coil it is
possible to trace short-circuits.
Queries to Manufacturers

MANY listeners have occasion to corre-
spond with the manufacturers of

some component or receiver regarding
trouble or advice ; if the product in ques-
tion can be readily identified the reply is
likely to be more detailed and helpful than
if the answer has to be a scanty reference to
six or seven different types.. It is not
sufficient to refer to a receiver as a Blanker
three -valve screen -grid; the makers possibly
have issued a dozen sets that would answer
to this description. When referring to a
product quote the catalogue number or
name (" Panther," " Pye Q," etc.); do not
use a general name like "Melody Maker"
that is used for a series of models. '

Self -Winding Speaker Leads
IN Germany almost every loud -speaker

has a self-winding cord concealed in the
base ; when it stands on the set it appears
to have a neat taut lead a few inches long.
When the speaker is required in another
room, it is only necessary to pick it up and

carry it in; when returning it to the set the
lead automatically winds itself up into the.
base.
Anode Current and Screen Voltage

MANY experimenters have found that
a low voltage on the anode of a

screened -grid or pentode valve makes
practically no difference to the anode
current, even if it is dropped from 150 to,
say, 50 volts. The reason for this is that the
anode current is almost entirely controlled
by the screen voltage.
Interference with a Vengeance

ARADIO scientist has discovered that
there are over 3,000 different elec-

trical devices in a big city that can interfere
with radio ; can anybody think of another,
or, better still, can everybody thinking
together compile such a list ? We doubt it.
Crystal Detector and A.V.C.

ACORRESPONDENT suggests using
a crystal detector for rectifying the

signal to provide bias for an A.V.C. system
instead of the usual metal rectifier.
Theoretically, this may sound all right, but
a crystal has a relatively low reverse
resistance. Anyhow, who would like to
adjust the cat's whisker before starting the
evening's ether tour ?
Keep Sets Free' from Damp

DAMP is likely to cause premature break-
down in a receiver, and it also impairs

reception. If a set stands in a damp place,
such as near French windows that are often
open, it is a good plan to cover all the
ventilation holes, except one, for an hour
about once per week : care should, of
course, he taken to see that the set does not
get unduly overheated.
Time Delay on A.V.C. Systems
SOME constructors are experiencing a

time delay on their A.V.C. systems ;
that is to say, the volume adjusts itself
some two or three seconds after the station
has been tuned in ; on a powerful station
the row can be awful during this delay.
The trouble is due to over -generous de -
coupling on the A.V.C. line. A 2 mfd.
condenser takes some little time to charge
up through half a million ohms, especially
if the condenser has even the smallest leak.
The Ultra -short Waves
IN spite of all this 5 -metre work that

we are hearing so much about, there
does not seem to be much progress in this
field. The old theory that the waves might
behave like light has died a gradual death
as the experiments have progressed and,
really, what reason is there to suppose that
this should be so ? X -Rays and light rays
are nearer to each other than light rays
and 5 -metro radio rays, yet X -Rays are
certainly very different from light rays.
The comparison of " ultra -short waves " to
light may have been the result of early
experiments, since many shielding effects
can be noted, but now it has definitely
been shown that sometimes the 5 -metre

(Continued on next page)
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radiations can get round corners which
light cannot get round. It is now generally
recognized that very little progress is likely
to be made, at any rate in the matter of
long-distance records. The waves below
about 10 metres are known to penetrate
both the known "ionospheres " or refract-
ing layers, and unless a third layer exists
Dr conies into existence at some other
time in the eleven -year cycle, all communi-
cation must be done by the direct ground
wave, which dies away rather quickly.

Progress is, however, being made in the
apparatus used for local communication.
In the receiving line the receivers are
being more carefully constructed and are
very much easier to handle. The super -
regenerative type predominates and for
this there is a very good reason. Down on
the 5 -metre wavelength oscillators become
very unstable in the same way that receivers
do, and when the oscillator is modulated
with speech, the wavelength goes " all
over the place." It is as if the London
Regional wobbled up and down between
300 and 400 metres ! Super -regenerative
receivers are easy to tune and can be made
extremely small for portable work, this
being an important consideration. In such
sets rods, mounted on insulated handles,
are used in place of the more usual frame
aerials. One interesting result is that a
stronger signal is received when the rod is
tilted towards the ground than in the
horizontal position, but the directive effect
is stronger in the horizontal position.
Good Situations

THERE has been much talk lately of
the merits of short-wave receivers

of different designs. One writer has for
several years now insisted that if anyone
cannot hear distant stations in some part
of the world or another, then his receiver
must be at fault. Only in one case in one
hundred is the bad situation of the receiving
station to blame. That is his opinion !
But I am sure that few short-wave listeners
in the eastern part of London will agree
with this theory. I have heard of few spots
worse than these regions, and I am sure
it is not because all the people in East
London build had receivers and all the
people in South London build good ones.
So long as a receiver is well constructed and
operation is easy, then I think that it will
work well in a good situation and must
work badly in the bad districts. The
statement that every case, except one in a
hundred, where bad reception is encoun-
tered is due to the receiver is rather wild.

My own receiver is simply awful in the
matter of bringing in DX stations, though
the locals come in at terrific strength.
When DX is to be heard here I always get
it very weakly, but at the same time
stations in other regions get it at almost
local strength. It is not mere bragging on
the others' part, because I have visited
them and heard the signals for myself.
Some time back, however, an opportunity
arose to take the receiver to an amateur
field -day, and the performance was wonder-
ful. The situation was in Essex, about
twenty miles from London, and the journey
down did not do the set much good. In
fact, when I arrived I found one of the
fellows of the district hard at work with a
soldering iron, somewhere in the bottom of
the set ! But when we got the set working,
what signals were to be heard ! On 80
metres American amateur telephony was
received at fine loud -speaker strength, a
thing which has certainly not occurred at
home.
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MULTUM
IN PARVO

The famous ' M type
Mica Condenser

PHYSICALLY minute, yet with
what care are they built - and

tested . . .00005 mfd. to .or mfd. and
innumerable values in between . . .
all accurate within very fine limits.
Fulfilling a hundred and one needs,
designed for ease of wiring -
' between wires' or to terminals,
the ' M' type is consistently used by
commercial set makers-consistently
specified by set designers-because
of their utility and dependability.
Follow the lead of the 'professionals'
-use T.C.C.

Prices range from 8d. (.00005 mfd.) to
mfd.)

THE TELEGRAPH CONDENSER CO. LTD., WALES FARM RD., N. ACTON. W.3
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PHRASE
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TO PAY

eath Week

SECOND PRIZE THIRD PRIZE

150 1
A*.

FOURTH PRIZE£20
fill fill 15 5

PRIZE

20oft2 20 of CI
f5LJ. 80of 5/- 160 of 2/6

HOW TO WIN
First, from the list of words choose from one to four to form

an Example line. In order to give you greater scope, you may take
any two which, joined together, form one, such as MAD and CAP-
MADCAP, or FOOT and BALL-FOOTBALL. These would each
be counted as one word. After you have made your Example line
you compose an apt sentence consisting of not more than five words
-using any five words you like.

Here is a specimen of joined words to use in the formation
of an Example. The word " NO " combined with the word
" WHERE " gives " NOWHERE." Run on the two words TO LIVE
and " NOWHERE TO LIVE " becomes an Example line. Compose
a phrase such as " ANOTHER RANK OUTSIDER," and you have
a " Nap " that is bound to catch the judges' eye.

A good Example line, compiled of separate words from the list,
would be " ON THE ICE and a " NAPS " phrase, such as " ONLY
CRACKS COUNT " would immediately attract the judges' eye.
But these are merely helpful suggestions. It's " up to you " to
go one better and win.

RULES.-1.-You may enter as many " NAPS " as you wish. t2.--lbe entrance fee is Id. for
one line, 6d. for two, and so on. Postal Orders for amounts of 6d. and over should be made p.vald,
to " Editor," Tit -Bits, crossed " & Co.," and YOUR FULL NAME AND ADDRESS Alt
BE WRITTEN ON THE BACK. 3.-The Prizes will be awarded in the order of merit, according
to the opinion of Mr. Gilbert Frankau, who will make the final decision. 4.-The Editor's decision
in all other matters relating to this contest is final. 6.-Proof of posting will not be accepted as
proof of receipt or delivery. 6.-No employes (or members of their families) of George Newnes, Ltd.,
and associate companies are allowed to enter. '

i;;

CLOSING DATE, TUESDA

EXAMPLES, ONE TO FOUR WORDS.
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A BRAND
NEW WORD

CONTEST
FOR OUR
READERS

SECOND WEEK OF OUR NEW
PHRASE -FORMING CONTEST

" Naps " is the title of our
new phrase -forming corn-

, petition which we feel sure is
I bound to make an appeal to
all readers. It is quite simple.

I You form a sentence from a
list of words and compose an-
other phrase having an apt
bearing on the sentence. Now
read the full details and make

! up your mind to win a prize
with your first attempt.

LIST OF EXAMPLE WORDS
MAD MOTHER ON COCKNEY
CAP CRY TENDER WHERE
FROM IN GOLD SAID
NO THERE WHY CUP
FOR FORE AGAIN TIE
TO FAILED WHEN NEIGHBOURS
A STUPID WOMEN LOCAL
THE FROM RULE GOSSIP
AND TENT SIMPLE NEWS
OF LAW TOWN AGENT
AT GOING BAND MANSIONS
PA JUST CATCHING LIVE
FOOT ICE COLD BROTHER
BALL VENT WHAT

A FEW READY-MADE EXAMPLES
NOWHERE TO LIVE
STUPID LAW
ON THE ICE
THE FOOTBALL CUP
CATCHING PA
FROM TENT TO TOWN
FORE !
JUST MOTHER

TO THE FORE
THE RULE OF GOLD
IN THE NEWS
MANSIONS TO LIVE IN
LOCAL JUSTICE
MADCAP FROM TOWN
FROM MOTHER TO PA
STUPID AND TENDER

Mr. GILBERT FRANKAU, the famous
author, has agreed to examine and ad-
judicate upon the selection of attempts
submitted to him by the Judges. He
will select those attempts which appeal
most to him and arrange them in order
of merit.

"NAPS," ONE TO FIVE WORDS.

Y, FEBRUARY 6th. Address your envelope Naps 2, "Tit -Bits" Comp. Dept., 39, King St., Covent Garden, W.C.2
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BELOW TEN METRES
(PART 2)

Experimental Oscillator and Wavemeter.
By B. PEDDER

CONSTRUCTORS of ultra -short-wave
receivers who wish to calibrate the
condensers and check the wave-

length,range of various sizes of inductance
coils and loops will find that the simple
oscillator and wave -meter here described
will not only enable them to do this, but
also prove useful in other interesting
experiments. The circuit diagram (Fig. 1)
shows the oscillator, which consists of two
single -turn loop coils A and B and two
small -capacity variable condensers C and D.
The latter act as balancing condensers and
serve for tuning. The wavelength of the
oscillations is increased by increasing the
capacity of condenser C, while a decrease
in the capacity of condenser D counter-
balances this by decreasing the wave-
length, and thus, by adjusting both, a
perfect electrical balance is obtained for
any desired wavelength within the range
of the coils and condensers employed. The
remainder of the components are a fixed
condenser, the value of which is not critical,
and may be between .001 mfd. and .005 mfd.,
a space -wound high -frequency choke and
a variable resistance of from 1,000 to
5,000 ohms. A 2 -volt power type valve
is suitable. Loose -coupled to the oscillator
is another single -loop coil connected across
the ends of two parallel wires bridged by a
small indicator lamp (Fig. 2). This may
be set at various points along these extended
wires for calibrating the wave -meter, as
shown.

The Lay -out
The lay -out of the components for the

oscillator is shown in Fig. 3. Each single
loop coil of 18 S.W.G. bare copper wire is

e

Z. T# . H. T.*

Oir /Me tet3

/s.rrr/mt

'4,c/wee

Fig. I.-Circuit arrangement of the
oscillator described.

mounted on a pair of ebonite or fibre rod
pillars, tin. diameter, stand-
ing on washers of the same
material, about tin. thick.
These are set up so that the
coils are about liin. apart,
and the top ends of the
pillars are drilled and tapped
4 B.A. to take short, threaded
brass stems, -the connecting
wires being put on first and
secured by means of a thin
brass nut, whilst the coil
loop is added last and fixed
by a small nut again. This
allows of other loops of dif-
ferent overall diameter or
another gauge of wire being
tried: The connecting  wire
from the fixed terminal of
the 40 m/mfd. condenser to the grid
socket of the valve -holder, the loop of
coil B and the remainder of the wire to
the terminal of the variable resistance
could, with care, be all in one piece, so
that there are no joins, the same plan
being followed with the other loop. These
two coils must be correctly coupled or it drawn in Indian ink, is used to mark
will not be possible to obtain the required condenser settings. A short-wave type
effect and wave -range, unless the winding valve -holder is mounted on four legs
sense is the same; hence the crossed 1 lin. high, secured to the baseboard by
connection to condenser D. The .002 fixed means of wood screws from the bottom

condenser interrupts what would otherwise
be a two -turn coil between the anode and
grid sockets of the valve -holder.
The Condensers

Small variable condensers of the
" Midget " type have been used. C has
a capacity of 15 m/mfds., and D is 40
nimfdp. ; the former was made up from
another 15 m/mfd. size to have less plates,
and the metal bar passing underneath the
set of fixed plates is drilled and tapped
to fit on the end of the screw which comes
up through the stand-off insulator, only
enough screw being left above the lock -
nut to pass into the condenser frame.
Both sets of moving plates are connected

sac *to aac

-
/So, mfd Ccr+denfe,

Ccanden.f

L040 A

Via\ .1

Wave

44rnp , , 4/ns
5

Waye/eigth IV.,
/,5y- point- 0, ast. dlahons c"dPoint4,5 ,

Ois/-ance X2

Lerner. Wines

.0002

Meter,
together and to L.T. negative. A small
panel for each condenser has been indicated
by dotted lines if it is desired to mount
the condensers in this way. A piece of
ply -wood fixed to the edge of the base-
board in.these positions, and having one
side covered with a thin cardboard scale

0

Fig. 2.-The Lecher -
wire circuit used for

calibration purposes.

Fig. 3.-Show ng the lay -out of the oscillator.
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nuBI lamp
a -RESISTANCES

chaJeft /at the
ti Wept-6atoptl,

Clam- l i2eceivet
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TYPE
620

One Type 620 with clips
.0001 mfd., 1/3. Two Type
620 .01 mfd., 3/- each.

<5 a a
TYPE 9200
Two Type 9200 2 mfd., 3/6 each.

In addition to the above, the following
Dubilier Condensers and Resistances are
chosen for the " Wren -Easton " Class B
Receiver.
Two Metallized Resistances, 1 watt 2 meg.
ohms 1 each.
One Metallized Resistance, 1 watt 30,000 ohms,

1/- each.
One Metallized Resistance, 1 watt 10,000 ohms,

1 - each.
One Metallized Resistance, 1 watt 1,000 ohms,

1 - each.

Famous components matched together
for the " Wren - Easton " Class B

Receiver- Dubilier Condensers and
Resistances side by side with R.I.
Micreon Coils form the basic design
of this latest Receiver, sufficient proof
in itself of the Designer's preference
for components of proved ability
and performance.

111:117E fAlirifINR
DUBILIER CONDENSER CO. (1925) LTD.
CuconWorks, Victoria Rd.. NorthActon, London, W.3
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and the variable resistance is fixed to a
small panel on legs secured in the same
way. Two tin. diameter by 2 3/16in.
long pillars are fixed at 51in. centres for
the H.F. choke, and the top ends are
drilled and tapped to take two brass sockets
with threaded stems such as were used at
one time for valve -holders, tags being
soldered nn to each for connecting- fin.
diameter rod (dry wood dowel or ebonite
with screw threads), 6in. long over all, is
used for the high -frequency choke. Split -
pins with screwed stems and terminal nuts
are fitted at each end, and the wire fixed
under these. More than one choke may
be made up, using the same length of rod
with pins but a different winding. The
one shown had 60 turns of No. 28 S.W.G.
D.C.C. wire on sin. ebonite rod threaded
14 threads per inch, so that the turns
are spaced apart.

The Wavemeter
There is little in the wavemeter con-

struction (Fig. 4) to call for comment,
exeept that the flash -lamp holder is raised
on a small wood block, and the 3M.
diameter loop of 12 S.W.G. copper wire
is at the same centre height as the coils
on the oscillator and receiver previously
described.

Several flash -lamp bulbs will have to

/4' 3' -I

positive lead, and the batteries joined up.
Set condenser C so that moving plates are
half -way out, and adjust condenser I) to
obtain the balance point which is indicated
by a minimum anode current reading on
the milliammeter. Slide the lamp along
the Lecher wires until a point is found
where the bulb glows brightest, note the
position and move the lamp along till a
second point is found where the bulb again
glows brightest. Twice this distance
between glows in meters is the wave-
length of the oscillation. If this wave-
length is too low, increase capacity setting
on condenser C and re -balance. If too
high, decrease on C and re -balance. The
process is carried out until the recmired
wavelength is obtained. It may be noticed
that as condenser D is moved there is an
unsteady movement of the milliammeter
pointer, and in this case the variable
resistance should be set to a lower value,
and the correct setting is found when the
current falls steadily to the minimum and
then rises again as condenser D is adjusted
to and past the position of balance.

Calibrating the Wavemeter
The wavemeter is calibrated by having

it as loosely coupled as possible to the
oscillator, and getting the brightest glow in
its flash -lamp bulb at the greatest distance
away and adjusting it to resonate with the

6.

Fig. 4.-Details of the
be tested before a suitable one is found,
and those which give the brightest glow
when the wavemeter is moved well away
from the oscillator should be used, and
one or more set aside as spares.

A suitable aerial for coupling to the
oscillator consists of another 3in. diameter
loop of No. 12 S.W.G. copper wire on
pillars similar to the pairs used for coils
A and B and placed at about 3 to 4in.
from coil A ; two equal lengths of the same
wire, each 18in. long, are fixed to each
pillar in contact with the coil ends.

For calibrating, Lecher wires are used,
the length being 60ft. or more, and the
two wires spaced 4in. apart and about
4ft. above the ground, well insulated at
both ends and at two or three points
along the length by light spreaders. A small
tubular flash -lamp holder with contact
screws and two stiff wire leads of equal
length, say about 21in. long, are required
to slide along the Lecher wires. The test
bench ends of the Lecher wires are con-
nected to the coupling coil used for the
aerial in place of the 18in. lengths. Hook
the slider lamp over the Lecher wires and
the apparatus is ready for use. A milli -
ammeter should be connected in the H.T.

wayerneter described.

oscillator. Repeat for different wave-
length settings and note the wavemeter
dial readings for each and make a chart
on squared paper, checking with the
measured distances along the Lecher wires.

LIST OF COMPONENTS FOR
OSCILLATOR.

3/bin. thick baseboard 7in. by 14in.
15 m/toftl.. variable condenser-Jackson Bros:,

Midget " or Eddystone " Microdenser."
40 ra/mfd. variable condenser-Jackson Bros.'

" Midget " or Eddystone " Microdenser."
2 Stand-off insulators-Eddystone No. 916.
1 Short-wave type valve -holder.
1 variable resistance 1,000 to 5,000 ohms.
1 .002 mid. fixed condenser.
18 S.W.G. copper wire for coils and connec-

tion wires, etc.
Assorted pieces of ebonite rod,etc.-" Belco."

LIST OF COMPONENTS FOR
WAVEMETER -FIG. 4.

1 .0002 mfd. variable condenser-" Utility."
1 No. W181 micro.clial-" Utility."
2 Flash -lamp bulb -holders for baseboard

mounting.
2 Flash -lamp bulbs.
Wooden base, 3in. by 6in.
Panel, 4in. by 41 to Sin.
12 or 18 S.W.G. wire for loop coil.
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the coil is designed so that it has a
good selectivity performance at low
wavelengths, by employing a small
coil shunted by a fixed condenser con-
siderably higher in capacity than the
minimum of a variable condenser. The
inductance to resistance ratio can be made
quite high, equally as good as the high
wavelength condenser tuning condition.
And then what happens as the core is
iP se:ted gradually to tune to the higher
wavelengths ? The high -frequency resist-
ance of the coil itself is reduced (reduced
frequency), but the effective high -frequency
resistance (this is equivalent to the in-
creased losses owing to the insertion of the
iron core) is increased. The inductance is
also increased, however, and by careful
design it is possible to keep the inductance

to resistance
ratio substan-
tially constant
and so give uni-
form selectivity.

Tuning Range
Some months

ago I carried out
a few tests in
connection with
this permeability
question, and Fig.
4 shows one of the
experimental coils
employed. T o
tune from 200 to
550 metres aninductance
change of nearly
eight times is
necessary, while
on the long wave-
band, that is,
1,000 to 2,000metres, the

change is four times. The iron powder
is best produced chemically to achieve
the necessary degree of fineness for
low losses, and this can then be moulded
into a core with bakelite as a binder.

With core withdrawn, that is, small in-
ductance, the permeability can be taken to
be the same as air which, of course, is unity.
The resonant frequency under this con-
dition is given by the well-known expression

1
. When the core is inserted and

Fig. 4.-An experimental
tuning coil with mavable

iron core.

2a LC
the presence of the iron becomes noticeable,
the formula is changed to include the
permeability term, and is now expressed as

1 The effective average per-
2Th
meability increases as the coil is still further
inserted, and, in consequence, very careful
measurement and design becomes necessary
to produce a component which efficiently
carries out the purpose for which it is
required, together with uniform amplifica-
tion.

Another very important factor which
bears on this problem is the question of
ganging so that two, three, or even four
tuners may be operated from a single drive,
and yet keep in step. No doubt this can be
solved by using air -condenser trimmers, as
is the case with present condenser ganged
circuits. If so, then the overall dimensions
of not only a single permeability unit, but
also the complete ganged component,
should be considerably smaller than its
present coil and condenser counterpart.
This, of course, falls in with modern design,
which aims at smaller chassis.
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RR. G.
SPECIFIED AGAIN BY MR. F. J. CAMM

B. R.G. PASSFEEDA
L.F. COUPLING UNIT

A modern bakelite cased heavy core L.F. Coupler
withspecialwind-
ings. Gives g_ eat
purity of repro-
duction,especial.
ly of the bass
notes. Chosen by
Mr. F. J. Camm.
Incorporates de -
coupling resist-
ances and con-
denser wiih H.F.
Stopper in grid
lead.

B.R.G. Component
Mounting Bracket; 211:

Heavily plated brass. I

21" Slot. The Pair
Slotted, as specified. I

METAPLEX CHASSIS. As sole-
ly specified, 16" x 10". With
runners. Ready drilled for
Chassis Mounting Valveholders
and slotted for Volume Control
and Reaction Condenser. Postage 6d.

i Sole Trade Distributors for PILOT AUTHOR KITS and METAPLEX.
71

I
BRITISH Appointed Sole Whole- 1

sale Distributors of
all Peto-Scott Pilot :

Author Kits.

# B.R.G. Components
. are obtainable from all

dealers. In cases of
I difficulty send direct.

I BRITISH RADIO CRAMOPHONE CO. LTD. Pilot House, Church Street, Stoke Newington, London, N.16
Telephone CLISSOLD 8287-6288

TELSEN WHOLESALE DISTRIBUTORS -.,-.....-----..-.41.111.
PROMPT

EASY TERMS DE LI VERY

Any Amplion, Blue Spot, Baker, Celestion,
Epoch, R. & A., Rola, Sonochorde, Grampian,
Igranic, Lamplugh, Magnavox, Ormond, W.B.,

or Ferranti Moving Coil Speaker Supplied.

Send 5/- only
and pay the balance by monthly instalments. _No

references. Entirely private and confidential.

KITS, PARTS, SETS, ELECTRIC
CLOCKS ON EASY TERMS.

Send for Catalogue and list of 83 Speakers.
TURNADGE AND PARTNERS, LTD.
Ludgate House, Fleet St., London, E.C.4.

Telephone: Central

L.T.

PLAIN OR
NAMED

G RIPS' 0
PATEN.

NAMED PLUGS
Er- SPADES

il/MP0) LISTS FROM MAKERS

GRIPS® COY.
IVEACh 28 VICTORIA ST.. LON CION.S.W.I.

MAKE A RADIOGRAM OR GRAMOPHONE
Our 64 -page Illustrated List for 3d. will tell you bow, and show you
a great variety of Spring and Electric
Motors, Turntables, Tone Arms,
Soundboxes, Horns, Loudspeakers,
Pickups, Cabinets, binges, lidstays,
door -locks, knobs, handles and
catches. Also Receivers, Kits, coin.
plete Gramophones, Piano Accordions,
accessories, springs, needles, and repair
parts at lowest prices, wholesale or
retail. The Regent Fittings Co.,
D. 285 (Est. 30 years), 120, Old Street,

//mann. F (1.1.

AWC E YOUR PRESENT AERIAL /or as

'Mill 11
q

Auto -Inductive AERIAL
Have a selective aerial as well
as a selective set! You get
amazing clarity with this
modern aerial. It banishes
" mush " because it filters all
incoming signals. It adjusts
your set to present conditions.
You get snore stations because
you hear them all separately-
each programme crystal clear.
Unsightly masts and wires are
disposed of. Lightning danger
is gone. Your set is made
portable. Not just another
gadget, the Airclipse is new
and improved
in principle.
 "Delighted," writes
a user.

" My receiver has always been exceptionally
good, bat with your new patent, it is even
better. The result is more than I expected
-it does all that it claims to do."-A. W. T.,
Plumstead, S.E.18. fOR .4,C. AAAINI

JON -WY SETS At all dealers;.de butrd it any elifficult3r
Wet.

AIRCLI PSI LIMITED
182 Vauxhall Bricife Rd. Loncloti,S.W.1.,
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lig AID SCR
In This Article the Author gives a great amount of
Useful and Practical Information in regard to the

Construction and Improvisation of Various Types of
Amplifiers to Enable Those who are " Hard of

Hearing" to listen to Broadcast Programmes and General Conversation

THERE are very many people to whom
broadcast programmes are of little
interest, due to the fact that they

cannot be followed in comfort because of
defective hearing. In a large majority of
cases, however, these unfortunate persons
could hear perfectly well if they had a
suitable device for amplifying sounds. It
is not suggested that all deaf folk could be
enabled to enjoy broadcasting, but those
who are only partially deaf or, to use a
common expression, are " hard of hearing "

By FRANK PRESTON
phone (which must be provided with the
requisite transformer and battery) to the
pick-up terminals on the set and then to join
a pair of ear -phones to the speaker terminals.
This can usually be done without the need
for any modification, but in the case of a
more powerful receiver, particularly one
of the mains -operated type, it is necessary
to isolate the 'phones from the high-tension
circuit by some means or other. The most
straightforward is shown at Fig. 1, where a
low -frequency choke is connected to the

"EC/rake-,

Fig. 1.-A simple method of connecting 'phones to the speaker
terminals of a powerful receiver.

can certainly benefit by the use of a simple
amplifying device.

High -note Response
Merely to use a microphone in conjunc-

tion with a valve amplifier would probably
prove only partly satisfactory in many
instances, since most people whose hearing is
defective can hear high-pitched sounds
much more easily than low ones. For that
reason it is in nearly every case advan-
tageous to employ an amplifier
which gives greater response to the
high than to the low notes. Probably
the ideal system is to equip the
amplifier with an effective tone -
control device, so that the response
can be varied at will to suit in-
dividual requirements.

Rather than simply give a single
design for a deaf -aid amplifier, it -
is proposed to offer a number of
practical suggestions which can be
tried out in the easiest and most
economical manner by any reader.
Obviously, the most convenient
type of amplifier in most cases is
the L.F. side of the ordinary
broadcast receiver. When this is
to be used to amplify speech it is
only necessary to connect a micro -
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incorporated. Most modern sets already
have such a control, but when they have
not it is a simple matter to connect one
in the microphone circuit as shown at Fig. 2.

Tone Control
It has already been mentioned that those

whose hearing is not too good are more
sensitive to the higher frequencies. Thus,
if a tone -control knob is provided on the
set, this should be adjusted to the " high "
or " treble " position. When tone control

B.

GB. -
Fig. 3.-Two alternative positions in which 'phones can be
connected are shown in the above circuit. The T.C.

transformer represented is a multilane.

/Alfa

two speaker terminals, the 'phones being
connected through a pair of 1 mfd. fixed
condensers. These latter should be of a
good make and have a rated working
voltage of not less than 400, so that they
will be free from the possibility of break-
down.

In order to prevent overloading of the
'phones, and also to keep down the volume
to a reasonable level, it is essential that
some kind of L.F. volume control should be

hficro,ohone

/oa000,C7,67,5!
`--Ardenliorrieler
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is not a feature it will be found worth
while to incorporate it in some form or
other.

The easiest way of doing this, for the pur-
pose under discussion, is to replace the
first L.F. transformer by one of the type
designed for extra high -note response,
connecting a variable resistance between
the terminals provided for it. By so doing,
additional emphasis can be given to the
higher frequencies when desired or the

normal tone can be obtained sim-
ply by varying the setting of the
resistance.

Another way, which is somewhat
better in the case of a receiver which
is for normal domestic use, is to
replace the first transformer by one
designed for complete tone control.
It will then be possible either to
" raise " or " lower " the normal
pitch of reproduction given by
the set in an instant. Special
tone -control transformers are
made by two or three firms, and
in most cases they can simply be
used as replacements for others
of or d inar y type, the only
difference being that a potentio-
meter must, be connected to
three terminals provided for it.

Fig. 2.-A simple method of connecting a volume control
between the microphone and set.
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Fig. 4.-A tone -control arrangement for
reducing high -note response by the speaker.

In every instance the manufacturers give
full particulars for fitting.

Screen the Microphone Leads
At this juncture it might be mentioned

that when the receiver is employed as an
amplifier along with a microphone, it will
generally be found most convenient to
place the latter on a table in the centre
of the room, connecting it by means of a
long double wire to the set. The wire used
for connecting the microphone should be

Microphone..

2.50,o00
Ohms

Fig. 5.-The

2 Aid

circuit arrangement for a
amplifier.

screened, for otherwise there will be a
danger of introducing L.F. instability,
which will give rise to an objectionable
" hum " or " groan " in the ear -phones.
The metal screening should, of course, be
connected to the earth terminal on the
receiver.

It need hardly be mentioned that the
methods of using a set with 'phones and a
microphone which have been described are
equally applicable to ordinary radio recep-
tion, and the same points in regard to high -
note response should be observed. In the
majority of cases several people-in addition
to the one who is deaf-will wish to listen
to the broadcasts at the same time, and
therefore the method of connecting the
'phones which was mentioned above is
unsuitable. There are two ways of over-
coming this difficulty, however, the more
obvious of which is to replace the L.F.
choke by the loud -speaker, leaving the
'phones connected as before. The dis-
advantage of this is that loud -speaker
reproduction will be " screechy " because
of the increased high -note response.

PRACTICAL WIRELESS

Additionally, the 'phones
might be grossly over-
loaded, although the
volume of reproduction
from the speaker is pro-
bably quite inadequate for
comfortable listening.
This state of affairs can
be remedied most simply
by connecting the 'phones
in an " earlier " part of
the receiver-in the anode
circuit of the detector or
first L.F. valve ; the two
most convenient positions
in the circuit are shown
theoretically in Fig. 3.
Position B is better be-

cause the 'phones then
follow " the tone -control

transformer so that full use
is made of the additional
high -note response provided.
To prevent this affecting
speaker reproduction, however, it will
be necessary to fit an " opposing " tone -
control arrangement across the speaker
terminals. The control will merely consist
of a .02 mfd. fixed condenser wired in
series with a 25,000 ohm resistance as shown
in Fig. 4.

/0,,000 OAMS
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two -valve deaf -aid

the quietest whisper
control arrangement
standard and
identical with that
made use of in
numerous gramo-
phone and wireless
amplifiers. An ob-
jection to a circuit
such as this is that
it cannot be made
up in a really port-
able form, although
it is quite ideal for
use in the home.
When it is desired
to carry the am-
plifier about, a
somewhat simpler,
though less
efficient, system
must be adopted.
An ultra -8i m pie
circuit for a single-
valv e amplifier,
which can,

A " Deaf -Aid "
Amplifier

Many readers
might prefer to
construct a special
amplifier for " deaf -
aid " use, and this
can be done very
easily by making
use of the circuit
arrangement given
at Fig. 5. It will
be seen that two
valves are em-
ployed, these being
coupled together by
means of a tone -
control transfor-
mer. A 250,000 -
ohm potentiometer
is used as an input
volume control
from the micro-
phone, and this will
serve to vary the
signal strength in
the 'phones from
maximum to

Apart from the tone -
the circuit is perfectly

nodal Boat
Or Flash -

/amp
Acrumuk,to

Pentogrle
ka1vehtyklear
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Fig. 6.-A single -valve amplifying circuit using a
pentode with only 15 volts H.T.

if necessary, be built into a cigar box,
is shown at Fig. 6. It will be seen that
the valve is a pentode, and that it receives
only 16k volts H.T. with 1i volts G.B.
There is no provision for volume control,
and tone control is cut out because the
pentode itself tends to give emphasis to the
higher frequencies. As a matter of fact,
the whole arrangement is just about as
simple as it could possibly be made, and
lends itself admirably to the requirement
of portability.
A Portable Amplifier

So as to give an idea of the appearance of
an amplifier built around this circuit Fig. 7
has been drawn. This shows the most
suitable lay -out of the parts, and also shows
that high tension and grid bias are supplied
by a couple of 9 -volt grid -bias batteries
fixed into the box by means of a brass
strap. Low tension is obtained from a
small unspiltable accumulator which may
be of the " flash -lamp " type or one of those
made for use in model boats. Alternatively
a 3 -volt dry battery could be used by
wiring a suitable resistance in series with
one L.T. lead, but this would not prove
nearly so satisfactory or economical. Four
insulated sockets are fixed in the end of the
box, two of which are for connecting the
microphone and two for the ear -phones.
The outfit does not call for any further
description, but it might be mentioned that
the box will need to be of the " 50 " or
" 100 " size and should be chosen according
to the dimensions of the G.B. batteries and
L.T. supply which it is proposed to use.

Fig. 7.-A practical arrangement

.gross.
Strap

7400
g v GB
Batteries

of the circuit given at Fig. 6.
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New life from your old set-
without change of circuit!
Re -vitalise your set to -day with
Tungsram Symphonic Valves!
Specially designed, after months
of research, to improve the
volume, quality and sensitivity
of old A.C. sets! Inexpensive,

THE SYMPHONIC A.C.
RANGE INCLUDES

Symphonic Screen Grid. AS 4120
Symphonic VIM Screen Grid AS 4125
Symplumic H.F. Pentode. HP 4100
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REVIEWS OF THE
LATEST RECORDS

ON Ti -1 V+1
THOSE echo scoff at the music of great

masters cannot fail to have their
opinion altered if they listen to

some of the records mentioned here. The
greatest achievement of the list, and, in
fact, one of the greatest achievements in
the history of the gramophone, is an
almost complete recording of Strauss's
delightful opera, Der Rosenkavalier, on
thirteen double -sided records, H.M.V.
DB2060-72. Here is a performance of this
melodious opera, with its entrancing
waltz, which it has never been possible to
perform in the flesh. If one's pocket
will not stretch to the complete set of
records the following numbers should be
heard without fail: DB2061, DB2065-7,
and DB2071-2. Whilst these records are
the most juicy plum that has fallen to
opera lovers during the last few years,
musicians will delight in the recording
of Yehudi Menuhin and the Orchestra
Symphonique de Paris, of Lab's Sym-
phonic Espagnole, on H.M.V. DB1999-
2002. It is a unique work in many ways ;
although it is called a symphony, it is
really a concerto ; it has a Spanish
tang, and was written by a Frenchman,
and has four movements instead of the
usual three. The conductor, Georges
Enesco, was Menuhin's teacher, and the
boy genius is now a greater artist at the
violin than his master. Chopin's Fantasie
in F Minor is the subject of two brilliant
records, H.M.V. DB2031-2, by Alfred
Cortot.
New Gilbert and Sullivan Triumph

Another achievement by the " His
Master's Voice " Company is an abridged
recording, made under the personal super-
vision of Mr. Rupert D'Oyly Carte, of
The Sorcerer, in which many past and
present Savoyards are responsible for the
principal parts. These include Dorothy
Gill, Darrell Fancourt, Muriel Dixon, and
Derek Oldham. Gilbert and Sullivan
enthusiasts all over the world have been
grateful to H.M.V. for the authentic
recordings they have issued in the past of
all the Gilbert and Sullivan operas with
the exception of this one. These new
records, H.M.V. 8054-59, in order that
they may reach a wide public, have been
issued at a popular price.
Record of the Month

Many will consider the best single record
of the month to be Lawrence Tibbett's
dramatic recording of The Song of the Flea,
coupled with The Pilgrim's Song on H.M.V.
DB1945. This artist, who possesses one
of the finest baritone voices, has given a
remarkable performance of this song, which
depicts the adventures of a flea that went
to court. Another more than good vocal
record of music, which can only be de-
scribed as ethereal, is Richard Crooks'
singing of the lovely Dream from Manon
on H.M.V. DB2093. Those on the look -out

By
t T Onearm

for a bargain in operatic records should
secure Joseph Schmidt's recording of
Blazing to .the Sky from Il Trovatore and
So Pious from Martha on H.M.V. B8036.
Rarely is singing of this high order obtain-
able on a plum label record.

Among a good batch of vocal records
in English is Derek Oldham singing I Still
Love Mary, which is a sequel to Her Name
is Mary, on H.M.V.' B8087. These two
" Mary ' ballads were written by a cinema
organist and refer to his wife.

Joseph Hislop sings The Island Herd -
maid and An Island Sheiling Song, from
Songs of the Hebrides, at the beginning of
one of which he explains the significance
of a phrase in the song.

Stuart Robertson, who has a seafaring
father, gives authentic representations of
The Bay of Biscay and The Saucy Arethusa,
and Peter Dawson has produced another
stirring record, Song of the Drum and
Westward Ho ! both composed by McCall.
As McCall is .Peter Dawson's pen name
there is little are
sung as the composer intended.

First Father -and -Daughter Disc
Records of piano duets do not often

appear in gramophone companies' lists,
and the first of this kind made by father
and daughter is released by " His Master's
Voice " this month. On H.M.V. C2634
Mark Hambourg and his fourteen -year -old
daughter, Michel, give a brilliant per-
formance of Schumann's Andante and
Variations, Op. 46.

Several records of light orchestral music
will be of interest, including the London
Philharmonic Orchestra's performance, con-
ducted by John Barbirolli, of Quilter's
Children's Overture, H.M.V. 02603, which
has, of course, popular nursery tunes as
its theme.

Cinema organ admirers will want Lily
of Laguna and Il Bacio, by Sydney Gustard.
on H.M.V. B8088, whilst adherents of
brass bands will be interested in a
Medley of Sousa Marches by the Coldstream
Guards on H.M.V. 02598, and the last
record made at the Tidworth Tattoo-
Marche Militaire and Bullfighters March
on H.M.V. B8039.

Dance Records
Dance band enthusiasts are also in luck

this month, for there are at least three big
hits among the new H.M.V. records.
On H.M.V. B6438 Ray Noble and his
Orchestra play My Song Goes Round the
World and Song Without Words, and on
B6432 When You Were the Girl on the
Scooter, with La-di-da-di-da on the other
side, played by the orchestra and sung
by Bobbie Comber, who is responsible for
this number in the show That's a Pretty
Thing. A very polished performance of
Without that Certain Thing, by Jack Jack -

(Continued on page 934)
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RADIO CLUBS
AND SOCIETIES

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

BURNT OAK AND DISTRICT RADIO SOCIETY
A Radio society has just been formed at Burnt Oak,

and is endeavouring to increase its membership. Any
readers in the district who are at all interested are
cordially invited to write for fuller details to the Hon.
Sec., Mr. A. Donati, 59, Horsccroft Rd., Burnt Oak,
Edgware.

SMETHWICK WIRELESS SOCIETY
At a recent meeting of the Smethwick Wireless

Society, Dr. Hughes. of the Multitone Electric Co., Ltd.,
gave a lecture on " Sound." He said that all forms of
reproduction began and ended with sound, and that
the object of the apparatus used was to give as good
a copy as possible of the original. Further, the
human ear being an uncertain instrument, it was
necessary to measure, and analyse, input and output
by scientific methods. He went on to explain the
range of frequencies required for reproducing various
irntruments and the Rayleigh disc and condenser
microphone methods of measurement. Polar diagrams
and response curves for various types of loud -speakers
and microphones were given, and finally the effects of
tone control were briefly mentioned. The lecture was
illustrated throughout by a series of interesting lantern
slides.-Hon. Sec., Mr. E. Fisher, 33, Freeth St.,
Oldbury, Nr. Birmingham.

SLADE RADIO
A lecture on " Metal spraying " was given by Mr. G.

Gordon Hoare at a recent meeting of this society.
After stating that it was difficult to describe in a short
lecture the very wide field the process covered, he went
on to describe the various substances to which it could
beapplied. The reasons for use, including prevention
of oxidation of metals, corrosion, or attack by acids,
were given, also the apparatus was described, after
which followed details of the progress which had been
made since the year 1909. Examples were then given
of the various metals which could be used and also
the effects of same. On the radio side he showed the
large number of uses to which the process could be put,
and illustrated his remarks with a number of excellent
slides. A few words on a medical application of the
process concluded an exceedingly interesting lecture.-
Hon. Sec., 110, Binaries Road, Gravelly Hill,
Birmingham.

ANGLO-AMERICAN RADIO AND TELEVISION
SOCIETY
It has been decided to form a branch of this society

in the Gravesend district, and Mr. E. Ingleton, " The
Haven," Chalk, Nr. Gravesend, Kent, has undertaken
the duties of secretary, from whom particulars can be
obtained by enclosing a stamped addressed envelope.
A strong membership is anticipated as there are a
large number of keen radio and television amateurs
in the locality.

Y.M.C.A. RADIO CLUB (BOLTON)
At a meeting of this club held on January 6th an

interesting lecture was given by Mr. Dean, of the
Mallard Valve Company. The lecture was much
appreciated by the audience. Interested readers
residing in the district are invited to attend any of
these lectures, which are given every Thursday evening
at 8 p.m. Admittance is free. Further particulars of
this club can be obtained from the Assistant Sec., Mr.
J. E. Crompton, Y.M.C.A., 125, Deansgate, Bolton,
Lanes.

THORNTON HEATH RADIO SOCIETY
A meeting of this society was held at St. Paul's

Hall, Norfolk Road, on Tuesday, the 9th instant.
Mr. S. J. Meares presided. Mr. 0. L. Crossley gave
a talk on Light and Optics, dealing with the likeness
of the wireless wave to the light ray, and explaining
that television was a combination of both. In the
course of his lecture Mr. Crossley mentioned the speed
at which a ray of light travels, and also explained the
method adopted by scientists to calculate this speed.
He also explained how the discovery that light was
made up of several colours was made, and demonstrated
this with the aid of a lantern and a glass prism. He
also showed how a ray of light passing through a tank
of water was deflected, and finally demonstrated the
use of the polariscope. Particulars of future lectures
and demonstrations can be obtained on application
to the Hon. Sec.. Mr. J. T. Webber, 368, Brigstock
Road, Thornton Heath.

INTERNATIONAL SHORT-WAVE CLUB (LONDON)
It was members' night at the Meeting of the

London Chapter held at the R.A.C.S. Hall, Cavendish
Grove, Wandsworth Road, S.W.8, on Friday, 5th
January. The first half of the evening was given to
Morse Instruction under Mr. L. F. Reading (2ATI).
This will be a regular feature at each meeting from
7.45-8.15 p.m. Mr. P. J. L. Macfarlane (G5MK),
then continued his talk from the last meeting on short
wave receiver design. Members' own receivers were
then demonstrated.-A. E. Bear, Sec., 10, St. Mary's
Place, Rotherhithe, London, S.E.16.
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NONE GENUINE wimouTTHETRADE MARK

FOR
ALL BATTERY SETS

The Standard by
which all others

are judged.
Make sure you obtain maximum safety for your valves,
by using those genuine fuses which have stood the
test of time and are used in all the best receivers.

They fuse instantaneously on 50°/, overload.

OM P ETA
FUSE BULB

FROM ALL DEALERS.
Stock Ratings.

TYPE. CARRYING.
A . 60 MA. .= 06 AMPS.
B . 100 MA. 1 AMPS.

C .. 150 MA 15 AMPS
200 MA. - .2 AMPS.
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ADVT. OF A. F. BULGIN eg CO., LTD., ABBEY ROAD, BARKING, ESSEX.

CUT THE CRACKLE
OUT OF RADIO-
SAFELY!

As the correct position for a Disturbance
Suppressor in a listener's house is at the
main switch, it is necessary for the
suppressor to be constructed so that it
cannot, under any circumstances, cause
failure or fusing of the electric supply
of the house. Although Belling -Lee con-
densers are tested to 1,500 volts, they are
fitted with safety fuses in accordance with
Post Office specification, and these fuses can
be withdrawn on a safety fuse carrier in
accordance with the regulations of the Institute
of Electrical Engineers.

FREE
Write for Booklet con-
taining full details and
questionnaire to help us

diagnose your case.

Belling Lee Mains Dis-
turbance Suppressor No.
1118 each 10/6 showing

fuses.
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EASY TERMS
Everything radio supplied on con-venient -terms. For really prompt de-livery entrust your order to us. Goods
ordered cash, or C.O.D. despatchedsame day. Strict privacy. Carriage

paid. Price List FREE.
AVOMINOR

Universal testing meter (Delivery from
stock). Every fault in a receiver can be
quickly traced. A first-class instru-
ment. Cash or C.O.D. 12.0.0,0r 5/ -with
order and 7 monthly payments of 5/6.

C
BLUE SPOT MOVING -COIL CHASSIS
29PM 5/- with order & 6 m'thly payments of 5/2
45PM 5/- - 9 -

99PM 5/- , 11 5/6
BLUE SPOT PICK-UP MODEL 33

,

ho 5/- with order and 6 monthly payments of 5/8
[ To avoid delay,twIll customers kindly send first

payment with order?

Estd. 1925 ..
NATIONAL

0.."'PHONE : 4 77

LONDON RADIO SUPPLY
COMPANY

II,OAT LANE -NOBLE STREET- LONDON,E-C-2

"ENGINEERING OPPORTUNITIES" is a 250 -Page
Hand -Book showing the possibilities of various. Engineering
(Anvers. It shows clearly and definitely the way in which
you may carve out a successful career in your chosen branch
of Engineering, irrespeetiveof your ageeducationoresperience.
It outlines Home -Study Courses In all branches of Civil Mesh.,
Elec., Motor, Aero., Wireless and " Talkie " vEngineerins,
and shows the easiest way to pass AILLMech.E.,
LEX.. A.M.I.A.E., M.I.M.T., G.P.O., Matriculation, Civil
Service and other Examinations. "ENGINEERING OPPOR-
TUNITIES " le a unique Hand -Book that you should most
certainly read. Send for your copy to-day-FREE of any cost.
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY,
390, SHAKESPEARE HOUSE, 29'31, OXFORD STREET,

LONDON, 111.1.

RADIO - OLYMPIA SENSATION

BIFLO
STATIC CUT OUT
NOW WITHIN REACH
OF EVERY WIRE-
LESS FAN. FOR
ELIMINATING
ALL KINDS
OF ELEC-
TRICAL
INTER -
FE RE N.
CES, AT
M 0 S
PHERICS
AND ALL
UNWANTED NOISES

DEFIN-
ITELY IM-
PROVES
SELEC.
T1V IT Y,

TONE, AND
RECEPTION.

THE PRESENT
CHANCE OF

WAVE LENGTH
MAKES THIS UNIT

INVALUABLE.

IF YOUR SET IS GOOD
BIFLO WILL MAKE IT PERFECT

Owing to the phenomenal demand
our output has reached such large 5,_
proportions that we can now offer

Post extra
THE ONLY INVENTION OF ITS KIND

When ordering state whether A.C., D.C.
or Battery

OSDUR MANUFACTURING COMPANY,
46 ADAM STREET, LONDON, W.1

TRADE ENQUIRIES INVITED

RADIO SUPPLIES
Send your list or Radio needs tor our quotation.Kits, Parts. Sets, etc. Everything in Radio stocked,
prompt delivery. 7 days' approval. Catalogue free.Taylex & Standard Wet H.T. replacements stocked.N. TAYLOR, 9, GROVE RD.. BALHAN, S.W.12
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RACTICAL LUTE-14 fROM
READER

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

for publ cation).

Band-pass and S.G. Detector Circuit Wanted
SIR,-I have followed your excellent

paper from almost its first publication, and
I would like to praise its never-ending
source of interest. You have designed so
many circuits that I hesitate to suggest
yet another. The circuit I would like to
see is a band-pass arrangement with an S.G.
detector. Something like the band-pass
H.F. unit, recently described, but followed
by two L.F. stages, instead of the usual
detector circuit. I think an arrangement
like this would prove very economical,
and have ample selectivity. A short time
ago Mr. H. J. Barton Chapple talked
about quality, and mentioned a receiver
he was designing. Please let us have this
SOOIL-INTERESTED READER (Newcastle).

German S.W. Station : New Address
SIR,-The German short-wave trans-

mission and programmes are now a separate
organization, as regards administration,
under the Hitler Government, and it may
be of interest to you to note that I have just
heard the new address announced recently
in English, as follows : Germany Short -
Wave Station, Broadcasting House, Berlin,
Germany.-ALF. W. MANN (Middles-
brough).

An Engineer's Approval
SIR,-I received the tool kit quite safely,

and wish to thank you for it. I am very
pleased with it, and I, think it is a fine and
accurate set of ;tools. I am an engineer
and, of course, have a good knowledge of
tools. I am only a beginner in radio,
however, so I have been fortunate in
securing good tools to start with. I like
your paper very much and am most
interested in your problems. I do not
attempt to solve them at present, but am
contented to read them and learn. I wish
you and your paper every success in the
future.-S. HALL (Newark).

" Canned " Television
SIR, -I have followed up your articles

on television, which are interesting but; of
course, outside the scope of the average
wireless enthusiast owing to cost and lack
of programmes. To my mind, television
would become more popular if it were
" canned " or " bottled," so to speak.

I see no reason why sound and vision
should not be recorded on one record by
the gramophone companies, the sound
taking one-half of the record and the vision
the other half, each commencing with a
" start " mark and recorded at a slow speed,
say thirty-three revolutions per minute
(same speed as cinema records). At the
receiving end the motor driving the scan-
ning disc could be geared down sufficiently
to drive a turntable with two pick-ups,
each connected to their respective amplifiers
for vision and sound, thus serving a double
purpose. In this way one could have
unlimited pleasure in " looking" and
" listening " in without having to wait
until last thing at night to receive half an

hour's programme, which, you must admit,
does not encourage the average listener.

I know this sounds ambitious, but it
does not strike me as being improbable.-
H. HEVEY (Dagenham).

Congratulations from S. America
SIR,-Allow me to congratulate you cn

the " Wireless Constructor's Encyclopaedia,"
which I have just received. It is splendid.
Just the book required by all amateurs.
I also wish to thank you for the handy
little spanners I received some time ago
with PRACTICAL WIRELESS, and which I
have found to be very useful. At the same
time I wish you every success with your
weekly journal. I am sure we in this
part of the globe would appreciate it very
much if you would publish in PRACTICAL
WIRELESS an A.C. three -valve short-wave
circuit with home-made coils. The coils
you use in your circuits are all factory -
made, and are unobtainable in this
country.-J. PUDDINOTON (Buenos Aires,
S. America).

CUT THIS OUT EACH WEEK.,

-THAT a water -pipe is not an efficient earth
connection unless it passes straight to earth
from the point of connection.
-THAT many water -pipes pass up to a cistern
in the upper part of the house and are effectively
insulated at the point of junction with paint.
-THAT the glass of a window may be used as
the dielectric of a series -aerial condenser by
connecting the lead-in to a metal plate stuck
on one side, and taking a similar lead to the
receiver from the other side.
-THAT a small value fixed condenser may
temporarily be constructed by twisting two
insulated wires together.
-THAT H.F. chokes should be joined in the
output circuit of a short-wave receiver in
order to avoid losses.
-THAT hum can be caused in a battery -
operated receiver by induction from the house
wiring through a wall.
-THAT a screened lead-in, fitted with a
specially -designed transformer at each end,
will enable practically any length of wire to
be used without ill effects.

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 and addressed envelope
is enclosed. All correspondence intended for the Editor
should be addressed : The Editor, PRACTICAL WrRELEss
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 giro no warranty that
apparatus described in our columns is not the subject
of letters patent.
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BY THE PRACTICAL WIRELESS TECHNICAL STAFF
COLVERN GANGED COILS
THE Ferrocart coils produced by Messrs. Colvern

have before been mentioned in these pages, and
have, in fact, been employed in several of our receivers.
The latest form of this coil is the " G " type, in which
the coil screens are not cylindrical as in the first type,
but are flattened at the side, thus enabling the entire
assembly to be made more compact. In addition to
this feature the base -plate is designed to accommodate
both an on/off switch and a radio -gram change -over
switch. No terminals are provided for connection,
but short lugs project below the coils and are very
clearly indicated by numbers embossed on the under-
side of the aluminium base -plate. The coils may be
obtained with various types of switch, whilst the radio-
gram change -over switch is permanently fitted to the
base nearest the control knob. At first sight it might
appear that the lack of provision of terminals might
reduce the usefulness of the coils, but from experiments i.e., at a mains supply voltage of 110 volts a D.C.
which we have carried out we much output is obtained
prefer this arrangement., as it not
only permits of simpler connection
to the remainder of the circuit
components, but reduces one of the
troubles of the usual canned coil,
namely, short-circuits to the coil
screen. With
the ordinary type
of coil terminals
a r e arranged
round the upper
surface of the coil
base and the
screen is slotted
to fit over the
wires which are
joined to these
terminals. I t
often happens that
t h e connecting
wire is bare where
it passes through this cut-out and short-circuits arise
which either prevent the set from working or result in
damage. With these new coils this trouble is very
definitely removed, and we have employed the assembly
in the new Fury Four which is described in this issue.
As will be seen in the constructional details of this
receiver, we recommend that nine or ten -inch lengths
of connecting wire be soldered to the connecting lugs,
and these wires either passed down through holes in
the chassis or brought out through the slots provided
at the side of the base -plate. The unit Is then screwed
to the chassis and connections completed in the
ordinary way. The coils themselves are totally
enclosed in bakelite mouldings, and they may be
obtained in various types. The control knob is clearly
marked for the various positions of the switch, which
operates in a very definite manner with a snap action
which can be felt as well as heard. The three -gang
assembly costs 37s. 6d., and an extra is. 6d. is charged
for the switch, which may be of the mains type or
for battery use.

The G.' type Coke

CENTRALAB POTENTIOMETERS

FROM
Messrs. Itothermel we have received some

samples of the well-known American Centralab
potentiometers, and these have many features not
usually found in components of a similar type produced
on this side of the Atlantic. Whey are extremely
compact, occupying a back -of -panel space of less than
an inch and being only just over an inch in diameter.
The case is of bakelite with a small metal dust -cover
over the end. The actual movement is very Ingenious,
and is insulated from the control spindle. The element
is of the usual carbon or graphite track deposited on a
strip of material which is coiled round the inside
edge of the container. Just inside this is a thin metal
ring, slightly smaller in diameter than the composition
ring. At the end of the control spindle is a cam -
shaped metal disc, to the end of which is fitted a
curved arm bearing at its end a small block of hard
wood. This is soaked in oil and bears against the
inner metal ring, and is of such a length that it presses
the latter into contact with the resistance element.
Thus, as the control arm is rotated, the inner metal
disc rocks and is in contact with the resistance element
over a small section, which travels round the entire
circumference. This results in an absolutely noiseless
movement and is also delightfully smooth to the touch.
The friction is just enough to enable one to " feel "
the control, and the passage from minimum to maxi-

mum is carried out in a most easy and smooth manner.
The control may also be obtained fitted with a mains -
type switch rated at 1 or 2 amps, and this comes into
operation at the end of the travel of the arm, in a
crisp and certain manner.

A NEW TUNGSRAM RECTIFIER
THE latest addition to the already comprehensive

range of Tungsram Universal AC/DC valves is
the indirectly heated Rectifier PV 4018. This rectifier
may be used as a voltage -doubler or as a half -wave
rectifier. The rectifier PV 4018 comprises two separate
cathodes and two separate anodes. If a half -wave
rectifier is required, it is only necessary to connect
the anodes together and the cathodes together, and the
rectifier will then deliver a rectified current of 100
miLliadms. However, the most useful feature of this
rectifier is that it may be used as a voltage doubler,

en Ferrocart coil unit.

of approximately
200 volts at 40
milliamps. This
feature, of course,
makes the rectifier
an indispensable
part of an A.C.
receiver operating
from a low mains
supply voltage.
Full operating
details of this
rectifier are avail-

-

se* able on request to
The TechnicalDepartment,
Tungsram Elec-
tric Lamp Works
(Great Britain),
Ltd., 72, Oxford
St., London, W.L.

CLIX CONTINENTAL VALVE -HOLDERS
THE increasing popularity of the continental high -vol-

tage mains valves has led Messrs. Lectro Linx Ltd.,
to develop a model of their well-known Clix chassis -
type valve -holder to accommodate these valves.
Until recently they were only obtainable from the
suppliers of the actual valves, and were of continental
origin. The arrangement of the pins on these valves
is different from any English arrangement, and further-
more certain types of these valves are provided with a
short metal screen inserted in the bakelite base of the
valve and connected to the cathode and in some cases
to the external gauze screen with which the valves are

fitted. The heaters are
joined on one side of
this screen and the
remainder of the elec-
trodes (except In certain
cases) on the other side.
and thus hum is pre-
vented owing to this
ingenious screening

The new Cher "Con-
tinental'. chassis -type

value -holders.

device. In order to complete the screening the valve -
holder, when used with this type of valve, should be
similarly provided with a screen and the valve -holder
in the lower part of the illustration shows this
screen. The price of this holder is Is. 8d. with
terminals, and Is. 3d. without terminals. The
unscreened holder costs Pd. without terminals and
Is. with terminals.

Reserve Your Presentation Copy of
" Newnes' Everyman's Wireless Book "

Now ! See pages 890 and 891.
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16,1i 7
1. 1.

Specified

for
F. J. CAMM'S

FURY
SUPER
F. J. CAMM'S FURY SUPER utilises the
" BOOSTER " Unit and so enables super
power valves to be employed with an actual
saving of H.T. current.
If your receiver is extravagant of H.T. current
you cannot do better than follow the lead of
this eminent designer and obtain Mains power
volume from your normal H.T. battery.

The correct BOOSTER Oak for
the FURY SUPER is Type P.

Write for leaflet 11.P.2.
to Sole Makers:

GRAHAM FARISH, LTD.,
BROMLEY, KENT.

A GRAHAM
FARISIIImua

CLIX
Specified for the

"1934 SUPER FURY"

Mr. F. J. Comm
again chose

CLIX.

STANDARD TYPE
AS SPECIFIED

4 -Pin with terminals
without terminals 5d.

5 -Pin with terminals 9d.
without terminals 6d.

CLIX "MASTER" PLUGS
Positive METAL to METAL wiring. Firm grit,
and tall contact with ALL sockets with
internal diameters from tin. to 5132in.
battery socket. Curved ends for 11,1
easy insertion. Price g."

CLIX CHASSIS MOUNTING
VALVEHOLDERS

Resilient sockets guarantee full -
surface contact with ANY type of
valve pin and definitely Prevent
arcing. For easy entry and with-
drawal the sockets move lateral's
sod align with valve pins.

101WilW%:11/Z1-1.V0-74/1000lil

LECTRO LINX Ltd., 79a, Rochester Row, London, S .W .1.
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ELECTRIFY
YOUR SET!

Do you realise you
can make your set all -electric for 12/6 ?
This can be done, if you have already got a
mains unit for your H.T. supply. Just scrap
your Battery Valves and replace them with
A.C. Valves, and then incorporate a Heaybetd
LT. Transformer. Described below are the
three models.

Type. Output. Price.
723 2+2v. 3 amps. 12/6
727 2+2v. 5 amps. 17/6
731 2+2v. 10 amps. 22/6

POST NOW
I enclose 3d. in stamps for 36p. booklet, showing

me how to build the mains unit for my particular
purpose.

Mr. .

Address

MONARCH OR THE MAINS.

PRA

HEAYBERD
CO..

10, FINSBURY ST.,
LONDON, E.C.2.

IMIIIIMIIIIM111111111111111111111111M11

Engirmass'auide
CONTAINING the WIDEST CHOICE OF
ENGINEERING COURSES in the WORLD
Outlines The T.I.G.B.'s up-to-date, home -
study Courses in Wireless, Electrical and
Mechanical Engineering, etc. Shows how
to become A.M.I.E.E., A.M.I.Mech.E.,
A.Rad.A., etc., and how to qualify for a
well -paid- post. Training until Successful
Guaranteed.

WRITE NOW Me Tree Guide.
THE TECHNOLOGICAL
INSTITUTE OF GREAT
BRITAIN, 42, Temple Bar
House, London, E.C.4.
(founded 1917. 19,000 Succesee.1.1

To Success

ABUNDANT H.T.

e oltogr

 YEAR IN --YEAR OUT I
Let the wonderful Standard
Leclanche Battery give you
pure steady power year in,
year out, at half the cost of
dry batteries. Always up to
strength-cells are regenera-
tive. Annual replenishment

at small cost all that is necessary. A. R., of Aber-
deen, writes: Flase given every satisfaction; n,
trouble, no worry; just a look over when I remember...

120v. 12,500 m.a. £2 complete, carr. paid.
Write for details. All Standard Battery Spares supplied.

THE WET H.T. BATTERY CO. (Pr.),
Gerrard 6121. 26, Lisle Street, London, W.C.2.

add 50/- WEEK LY
to VIA -ealutinziS

by chart fig accumulators in your spare time.
Complete plant. incorporating Westinghouse
Rectifiers to charge 105 cells weekly, trade
price, 4 guineas, or 8,- monthly.
A.G. tnarna only. Send for dearriptive booklet.
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MCATALOGUES
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, sand address it to " Catalogue."
PRACTICAL WIRELESS, Geo. Nemnes, Ltd., 8 / 1 1,
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.

N EW STATION IDENTIFICATION CHART
NOW that the Lucerne plan is in operation almost

every station has a new position on your tuning
dial. For making re -identification a simple matter
Messrs. A. C. Cossor have issued a new Station
Identification Chart, giving the new wavelengths,
frequencies, and power of British and foreign stations;
space is also provided for recording the new dial
readings. Copies of the chart are available from
radio dealers'or from Messrs. A. C. Cossor, Highbury
Grove, London, N.5, for 2d. post free.
N EW COSSOR BOOKLET ON CLASS B AMPLI-

FICATION
TO those readers who are users of battery receivers,

Messrs. A. C. Cossor's book B.21 on Class B
amplification will be of special interest. This is a
particularly useful little book for the constructor who,
hitherto, has been restricted to the small output of
a power valve. It tells him how to incorporate a
Class B valve in his receiver to obtain output compar-
able with that of a mains receiver. Several circuits
are given, together with advice on how this latest
form of output may be most successfully used, and
added to suitable existing receivers.

Certain precautions may have to be taken and
refinements added to ensure satisfactory results, and
this book clearly explains what these additions are,
and how they are best utilized. A copy of the booklet
IS available free to readers of PRACTICAL WIRELESS
on application to Messrs. A. C. Cossor, Ltd., of High -
bury, N.5.
HIVAC DRIVER+B VALVE

THE latest addition to the Ilivac series of high
quality low-priced valves for battery sets is

the Hivaci-B. This valve combines in one bulb two
separate systems operating respectively as Driver
and Class B output. This latest development in design,
which gives added efficiency, reduction in cost, and
simplifies wiring, is the result of extensive experi-
mental work in the Elyse laboratories. The new valve
is of particularly robust construction, and embodies
mica spacers, and filament suspension springs, the
anodes, grids. and filaments being housed between

a side suppotting framework. Interested constructors
should write for a copy 'of the Driver+B leaflet.
giving full  particulars, prices, and characteristic
curves, to The High Vacuum Valve Co., Ltd., 113-117,
Farringdon Road, London, E.C.1.
LISSEN PRODUCTS

AVERY extensive range of their popular com-
ponents is given in a well -illustrated folder

recently issued by Lissen, Ltd. Full particulars of the
new Lissen Iron -cored coils are" of course, included,
and these coils have iron -dust cores, thus permitting
very efficient coils of very small dimensions to be
manufactured. Litz wire IS used, and every strand
is carefully insulated from the others until it reaches
the point where it is soldered to the terminal. There
are several types of these coils available, suitable
either for aerial coils, band-pass, tuned -anode circuits,
tuned -grid circuits, and windings are provided for
reaction. Amongst the other components listed are
the Lissen superhet three -ganged coil unit, dual and
four -range coils, variable and fixed Condensers, valve -
holders, switches, chokes, potentiometers, wire -wound
resistances, and the popular Lissen H.T. eliminators.
Transformers, loud -speakers, and balanced armature
units are also listed, together with the new Lissen
pertnanent-magnet moving -coil loud -speaker. This
high-class instrument is fitted with a universal trans-
former, and is suitable for use with either power
valves, pentode valves, Class B. or Q.P.-P. circuits.
There are also.the Lissen Needle Armature Pick-up,
valve adaptor, panel brackets, and plugs and sockets.
Copies of the folder can b obtained from Lissen, Ltd.,
Lissenium Works, WorpIS Road, Isleworth, Middlesex.

IMPRESSIONS ON THE WAX.
(Continued from page 930).

son and his orchestra on B6436, will make
this record extremely popular, whilst there
is a good comedy version of Two Can't Sit
on a Three -Piece Suite by the same band,
coupled with What's the Use of it Now ?
on H.M.V. B6435. There are several good
records by famous American bands, in-
cluding Paul Whiteman and his Orchestra,
but hot rhythm fans will be interested
to know that Cab Calloway and his Cotton
Club Orchestra are now recording exclu-
sively for " His Master's Voice " and pre-
sent as their first disc Evenin' and Harlem
Hospitality on B6437. This band is due
to make its first London appearance early
in March.

THE BEGINNER'S SUPPLEMENT
(Continued from page 916)

panel should then be marked with the
chosen ranges in the same order as those
shown in the pictorial view of the finished
meter (Fig. 5). This will ensure that your
switch positions will agree with the wiring
of the resistances.
Using the Meter

Having completed the assembly, a few
notes on the method of using the meter
may be of some assistance. The left-hand
switch is, of course, the voltage selector,
and the right-hand switch the milliamp
selector. The bottom stud of the " volt "
switch is marked m.a., and the pointer
should always be set to this when milliamp
readings are required. Similarly, when the
meter is required for measuring volts, the
milliamp switch must be set in the volts
position. In this position with the "volts"
switch set at m.a., the meter will naturally
be set for the lowest range of milliamps,
the adjustment of the " volts " switch to
any other point setting the meter for the
voltage range indicated. This, then, com-
pletes the multi -range meter, and if
reasonable care has been taken in its
construction, you should now have an
accurate 7 -range instrument at your dis-
posal. There is no reason why you should
not modify the design suggested if you
consider that such a course would be more
convenient. For instance, if you are
artistically inclined you could make a neat
paper scale giving both the volt and
milliamp readings. So long as you follow
the instructions dealing with the making
of the shunts and the selection of the

resistances explicitly, then you can be sure
that results will be satisfactory.

Series
Resist-
ance

FULL SCALE READING IN MILLIAMPS

for :- 0-2 0-3 I 0-4 0-5 0-6

0-2v. 1,000
0-3v. 1,000 500
0-4v, 1,000
0-5v. 1,000
0-9v. 3,0
0-10v. 5,000 2,000
0-12v. 3,000 2,000
0-150v. 50,000 30,000
0-160v. 40,000
0-180v. 30,000
0-200v. 100,000

You must read this Amazing Yarn.

" SLIPPERY " WILEY'S
CLIENTS

" Slippery " Wiley was a particularly resourceful
and elusive illicit gold -buyer during the early days
of the Coolgardie goldfields. In this article the
Author, who in a certain measure enjoyed the
confidence of " Slippery " Wiley,  relates some
stories which will leave the ordinary reader
amazed at the misplaced ingenuity displayed.

In the February

WIDE WORLD
MAGAZINE

At all Newsagents and Bookstalls, or by Post 1/3
from George Newnes, Ltd., 8-11, Southampton 11.

Street, Strand, London. W.C2.
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SOUTHERN RADIO'S Bargains.-Set manufac-
turer's guaranteed surplus.

VRIABA LE Condensers.-Lotus 3 -gang 0.0005,
12/6 ; Lotus 2 -gang, 0.0005, 8/6 ; Lotus Dyblock

single, 0.0005, 4/9 (list 9/6); all these condellisers are
complete with dials, escutcheons, knobs, fully screened
with trimmers, and boxed ; Hydra block condensers,
16 rad. (2+2+8+2+1+1), 1,000v. D.C., 7/- each ;
20 mid.' (2+2+2+2+2+2+2+2+1+1-1-1+1),
1,500v. D.C., with terminals, 11,'6 ; 10 mfd. (2+2+2+
2+1+1), 7/3; Dubilier 4 mfd. (2+1+1), 1,000v.
D.C., 2/9 ; 4.5 mid. (2.25+2.25), 3/- ; fixed 4 mfd.,
2/3 ; 2 mid., 1/6 ; 1 mid., n.
SPEAK 13RS.-Permanentrffragnet moving coil, 7in.

cone, 28/- (tist 49/61; 21,1- Gist 39/6); D.C.
mains, energised fl 5r all voltages, 9in, cone, 21/- (list
42 -) ; 16,6 (114 32/6) ; Magnavox, model 154, 17/6;
Blue Spot, 1011U, 13/6 (list 39/6); 66K, complete in
cabinet, 16/- (list 42/6); G.E.C. Stork, complete in
magnificent cabinet, 19/6 (list 13/15); Celestion
P.P.M. Soundex Permanent Magnet, 17/6 (list 27,6);
all speakers are new, in original cartons.

PICK-UPS.-B.T.H. Senior 1934 model, with
volume control, 28/6 (list 37/6) ; Blue Spot,'

model " 88," with volume control, 26/- (list 63/-);
Marconi No. 19 (1934), 26/- (list 32;6).
roONSTRUCTORS' Kits.-Ready Radio Meteor

" A " 3 -valve, screen -grid kits, with cabinet and
moving -coil speaker, less valves, 23;'7'6; with valves,
£4/10 (list £8/7/6); Ready Radio S.T. 400 kits, all
specified components by Scott Taggart, 12/19/6 (list
£4/17,6); Osram Music Magnet Four, complete with
4 Mazda valves, 14/19/6 (list .110/5) ; all kits new, in
original scaled cartons.

MISCELL ANEOUS Items.-Plleo All -in -One Batik-
meters, 9,3 (list 12/6) ; Ferrocart coils, Q.1.,42,

03, 31/6 (list 37/6); S.T. 500 coils, 5/6 belt Pair
Hellesen's 8 mfd, electrolytic condenserg, 2/9 each;
Westinghouse metal rectifiers, H.T. 6, 7, 8, 9/3 each;
Radiophone volume controls, with swkteh, 3,'- (list
10/6); Amplion loud -speaker units, 2/3 Viet 12,6);
Ferranti choke, 20 henry 60 m.a., 6/9 each; Kolster
Brandes gramophone motors, dual, for A/C or clock-
work, complete with turntable and all accessories,
110 250 volt, 25,'- each (list 63/-) ; all new and
guaranteed.

MAINS Transformers and Chokes.-Please send for
complete list; specials can be supplied within

3 days of order.
ALL Transformers and Chokes Guaranteed for

12 months.
ALI. Goods Guaranteed and Sent Carriage Paid.

BRANCHES at 271-275, High Rd.. Willesden Green.
N.W.10, and at 46. Lisle St., W.C.2 ; please send

all post orders to 323, Easton ltd.. N.W.1.
QOUTHERN RADIO, 323, Easton ltd., London,
S N.W.1 (near Warren St. Tube). 'Phone
Museum 6324.
DRAM, and PEARL, 190, Bishopsgate, London,

E.C.2. All the following bargains guaranteed
new growls. Cash or C.O.D., carriage paid.

LEWCOS Frame Aerial eliminates outdoor aerial
and increases selectivity. List price 27,6, our

price 9 6.
EDISWAN 2 -volt non -spill accumulators, 80 ampere

hours. Over-all measurements, height, 6Iin.,
width 31in.. depth 3jin.-7/6.

RE(;ENTONE
Pentode 2 -valve A.C.

receiver, complete with valves. Original price
£6 10,0-our price £2/19/6.

LINCOLN STEWART D.C. Eliminator, 25 m.a.,
4 tappings, list price 32;6, our price 16/6.

THE "Lincoln Super" Permanent Magnet Moving -
Coil Loudspeaker, all purpose universal tapped

transformer for Q.P.P., Class B Pentode, Power, and
Super -Power output. Will carry 3 watts undistorted
output. List price 42/-, Our price 19/6.

rRMO 2 mfd. Mansbridge Condensers, tested at
800 volts D.C. Our price 131,

QLEKTUN dual range screened coils, 200-550 met.,
800-2,100 met. Every coil complete with wiring

diagram. List price 6/6, our price 2/11,
SLEKTUN H.F. Coils for use with above dual range

aerial coils. List price 6:6, our price 2/11.
K. D.C. " Pup," self-containck simple, safe,
and trouble -free. The K.B. 2-vrIve D.C. ' Pup "

is an excellent and reliable mains -operated receiver.
List price 27/10/0, our price 13/12/6.
SURPLUS H.M.V. 3 -gang .0005* Variable Con-

densers with drum drive, ifully made in
one piece to avoid backlash. To , 7/6.

L.C. 10.5 infil. block condenser, working voltage
250 D.C. tapped for 8 different values, price 3/11.

TOCK of Telsen Major Chassis, This is a super
bargain and is available while stock lasts. Usually

10/6, our price 3/3.
PEARL and PEARL. All above bargains sent

cash or C.O:D., carriage paid. 190, Bishopsgate,
London. E.C.2.

RLPAi its L,uo Speakers, 4/-; Blue -Spots, 5/-:
Trans.b.mers, 4/-; Moving Coils and Eliminators

Quoted for. All repairs remagnetised free.
Guaranteed. Discount for trade. Clerkenwell (009.
!3. C. Mason, 44, East Road. N.1.

ERICSSON 3/1. L.F. Transformers, List Price,
17s. 13d. New and guaranteed. Our price,

2s. 3d. post free U.K.-Pioneer Radio, Coptic St.,
London, W.C.1.
DAD -AUTO -GRAM buy Modern Second -Ham!
n, Components for Cash. -39. Trillieth St., South-
port.
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2'6
BALANCE
MONTHLY

Are you building
the "Fury
Super ? Then
send for the
W.B. ' MICRO -
LODE ' model

PM4a, the Speaker offici-
ally sprcitiel aul which
will giva you MAXIMUM
RESULTS. With ANY
set this Speaker will give
amazing sensitivity and
volume because it incor-

porates the famous ' MICROLODE ' Unit, which
by a simple swi-ch mont, assures PER-
FECTLY TRUE MATCHING.

SEND ONLY 2/6
FOR 7 DAN'S TRIAL, if satisfied pay further 2/6 at
once,then Slmonth b pay men kit f Si-. Cash in 7 days, 42/-

British-made WATES UNIVERSAL _ __4
METER. The only popular -
priced instrument for test-
ing resistances as well as
batteries, valves, circuits
and all components. SEND
ONLY 1/6 for 7 days' trial.
If satisfied, balance by five monthly
payments of 2/6. (Cash in 7 days, 12/6)
E. J. HERAUD, Ltd. (Dept P.43),

NUMBER ONE, EDMONTON. LONDCM, N.18
'Phone : Tottenham 2256. Estab'd Years.

linert TuVerrharn 34 Yt. ti ;?""
rirro; and 1.39 Hertford Rd.. r.l.

irC
az

410_

,tip DIRECT-on FREETRIAL
,or 10- mono !y.,

nipICKETT'S
LIST FREE! From maker

-
Csbiner (P.R.) Works. Albion Road

lirslevbontb. scar London.

AM

8.8.0

No Middle Profits !

Famous ranker oilers tine.st
?unman% As wenaied to B. a
quality and tales impossible

isaatfluily band polished
N T R u D Plana -Tone

acoustically.

THE MO

,111111Mfr

it.01 r.IOR

ERN VALVE

L i I stator.
and prices
en request.
Staneard

Ielephone.
and Cables

Ltd.

St. Cbad'i
Place, RYE
Gras's inn

Fwd. I oodon, W.C.1. Terminus 1;23

AMPLION
PLASTAPE

INDOOR AERIAL
10 AIR SPACED 15 FEET - 2 /

INSULATED 20 FEET - 2/6
COPPER STRANDS 30 FEET - 3/6
AMPLION 1 9 32) LTD.

IR,IllNGHAM RADIOMARTS Manufacturers''
Bankrupt Stocks; post free over 6/-, otherwise

64. New list stamp.
RADIOMART.-Limited quantity Phileo Heavy

Duty Class " B " Driver Transforrners-boxed-

RADIOMART.-British Radiophone 27;6. Straight
3 -gang standard dust -cover and trimmers 12,6.D ADIOMA RT.-Polar 1934 Superhet Monodist!
3 -gang, front section 110 kc/s, fully screened

wills trimmers 12/6.
DA DI OMA RT.-Brit ish Radiophone 7/6, rewound
IN logarithmic potentiometers with .inains switch
10,000 ohms, ditto 5,001t Heavy duty no switch, either
type 2/-.

RADIOMART.-Mareoniphone solid Walnut 535.
Radiogram Cabinets, real quality 45/- carriage

forward.
RA DIOMA RT.-Wea rite transformers 300/300,

250;250, FITS. 11T9, all with 2("LLT's., not
stripped types, 10/6.

RADIOMART.-Metviek 35/- super transformers
250;250, 4v.2 amps., 4 v. up to 5a., fitted terminals

12/6, 110v. or 230v. 25 cycles same price.
RAD1OMART.-440v. electrolytics T.C.C. 8 mfd.

aqueous 3/11, Hellesen ditto 3/3. Utility 2,6,
mains switches 9d.

A I/1 OMA RT.-Non- i nduet VC tulinlars 0.1 mid.R T.C.('. 375wkg., 0.01 mfd. 1.500v. test 6d.
0.5 mid. 94.

RADIOMA RT.-Magnum wi rewound 25,000 poten-
tiometers, ditto Colvern 2,500. Radiophone

3,500 ohms. 1/9.
RA 1)1011A RT.-Magnum radio to gramophone

dissolvers as used De Luxe R.G.D. 2/9. 30 ohm.
C.T. humstoppersD A IHOM A RT.-Lot lls :3i-1 pushimi II intervalve
ix manufacturing tag connections 2/-. Heavy
Duty not C.T. 1/6. B.T.H. 15/- boxed 2-1, 2,6.
B.T. H. 115 and 18-1) 10-1, 20-1, output 3.6.

RA DIOMA RT.-12/6. Centra lab 3in. Senior
100,000 potentiorneter2/6,dittolf.M.V.I meg. l O.

no A 1)1051A liT.-Erie 1 -watt. 300, 320, 350, 400,rx 1,000, 5,000, 111,000, 15,000, 20.01(), 27,000,
30.000, arooleuid meg., 1 meg., 8d. each. 6,11 dozen.

RA DIOKA .-lidlswast vacuum anode resistances
five assorted 1'-, ditto Metviek mouldes 1/-.

n A D1DMA RT.--special offer H.M.V., Phillips,
11. Lotus 1 -watt resistances 15, Our selection 3,-.

R-,inomA1..e.-Lotus
2.25 x 2.25 mid., 1060 v.

test 26. T.C.C. 0.2, or 0.25 natl. 7111.
D IJMUMART.-Lotus 2/-, Jack Plugs 91., Midget
.rs jacks 4d., Brass .0003. Variables 1/-. Ditto
hakelite differentials 1,6.

A DIOMART.-Low capacity lever switches douLleR throw 3- or 4 -way 94. Lewcos 7 -way leads
boxed 1 6.

RADIGMART.-Western Electric sensitive micro-
phone insets 1,'-. 1110. paxoline type formers 2d.

2in. rilrhed ebonite 4d.
A 1)1011ART.-Special short-wave all -brassR 0.9001. Waviables 1/9. Ditto 15 nod., harnband

microvariables 1/9.
RADIOMART.-Harn ma r lund Istilant ite V a r la Ile

compression condensers listed 8:4. Ideal short-
wave trimming aerial series, station finder 6.1,
D ADIOMART.-Exide guaranteed Tentpcx A.C.
IA synchronous clocks 17/6. Bakelite boxed.
Post 9d,

RADIOMART.-Mallard P.M. 241). 500 pentode,
list

pente,
list 45/-. The transmitters ideal 17/6.

RADIOMA RT.-Guarantees Prompt Despatch, Der -
feet goods, no nr is re prcsen tat ital.-T.11E

s(ICARE DEALERS, 19, JOHN B It RI HT ST.,
HI It MING H AM.
r's RAMOPHONES. Radiograms, 64 page. How

to make 'm, 34. Motors, Arms, Pick -Ups,
Speakers, Horns, Springs, Repairs. Accord ians.
Regentprac, 120, Old Street, London. E.C.I.

JUNIOR
2Iin, bemb lathe is ideal for your experi-

mental work. Price with compound rest 32/,
list free. Ward it Pollard, Orchard Works, High
Street, London. S.E.1S.

THE BEST DIARY
.........

THE 1934

BOOKLOVER'S
DIARY

With a foreword by Francis Brett Young
Published by "John o' London's Weekly'. ir,

com'unction with Charles Letts & Co.
Easily the best Diary for everyone interested in books.
Packed with valuable information on Books, Pub-
lishers, Authors, Libraries. An important feature is
a list of "Books Most in Demand," some 300 titles
are given. Also 52 week', footnotes on various

writers from the year 1500 to the present day.
Leather 2/6 Cloth 1/.

Obtainable at all Newragents and Bookstalls, or by
post 2d. each extra from George Newnes, Ltd., 8-11,

Southampton Sired, Strand, London, W C.2.
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F. J.CAMMchoosesCOLVERN

Made under licence from the patentee, Hans Vogt.

lerrocare coils for
the new 'Fury Super'
F. J. Camm, the " Practical Wireless " expert set Types specified for the 1934 ury Super-i set
designer, used and specifies Colvern Ferrocart Coils Ferrocart Coils, types G.to,' G.14, G.13, at 37/6
for his " 1934 Fury Super " ! Get growr precision per set, with on and off switch, 1/6 extra.

selectivity and unfailing accuracy. Every coil i3
thoroughly tested and guaranteed to be identical

in your set, too-follow Mr. CaMm's specification-
use Ferrocart.
Their unparalleled success is indeed a triumph
of modern precision. The mosi advanced coils yet
constructed, Ferrocart coils ensure unsurpassed

with those employed in the designer's original
receiver.

Colvern Ltd., Romford, Essex. London W slesale Dept.: 15o, King's Cross Road, W.C.
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