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THE WORLD'S CHEAPEST RADIO POWER

Increased

voltages

Increased

outputs

No increase

in price

POST THIS COUPON NOW

H. CLARKE & CO. (M;CR) LTD.
Atlas Works, Patricroft,

than a shilling a year, now give even greater
value for your money. Voltages are higher. Outputs
are greater. Smoothing and regulation made suitable
for ' Class B" and " Q.P.P." amplification. All without
increase in price

!

There's an " Atlas " Model for you-to make your battery
receiver mains operated without alteration to set or
valves, and costing from only 39/6 cash or 10/- down.
Post the coupon to -day for the free booklet telling you

how to

get

better

tone,

reliability with an " ATLAS "

greater

power,

and

Unit.

AT
L
MAINS UNITS

Manchester

TRY ONE ON YOUR SET
Ask your dealer to -day for a free
demonstration, but be sure to insist

Please send me copy of Booklet 87,
telling me how to run my set from the
Mains.

on "ATLAS", the only units to

Name

win the Olympia Ballots for two
years in succession.
H. CLARKE & CO. (M/cr) LTD.,
PATRICROFT, MANCHESTER.

Address
'2.
61/2

-ATLAS", the Units that cut radio running costs to less

London Office: BUSH HOUSE, W.C.2

ASK YOUR DEALER - HE KNOWS

utter
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All Wave All -World

"SKYSCRAPER
MAKES IT POSSIBLE
FOR YOU 110 STUDY

THE INTIMATION/it

surthinoN DIRECT
I AND AT

FIST HAND

At last the day of All -World Radio has arrived, and you can build with

your own hands the first receiver to give you not only England and
Europe, but America and Australia direct. The Lissen All -Wave
All -World Skyscraper 4 tunes from 12 to 2,100 metres. It brings
two complete new wave -length ranges within reach of the ordinary
listener-stations and programmes which before he was never able to
receive --see below the list of these far -distant Short and Ultra -Short
Wave transmissions which have actually been logged on the Lissen
All -Wave All -World Skyscraper 4. And remember you get these
stations through Double Balanced Pentode Output giving brilliant
reproduction on a Moving Coil Speaker-as much power as a Mains.
Set from ordinary high tension batteries.

Ing and, Futope, Africa, America,
Australia.
all on one set at last!
Lissen have made this All -Wave All -World radio available to Home Con-

structors first, because it brings back the thrill of conquest to hear America
and Australia direct on a set you have built yourself, it makes you an enthusiast to realise what a wonderful thing you have created ! And when
you see the Great Free Chart of the All -Wave All -World " Skyscraper " 4,
which tells you how to build it and how to work it and why it gives
such marvellous results, you will agree at once that it will be wise
of you to build for yourself rather than buy a factory assembled
receiver which cannot give you these new and intriguing short wave
stations. The FREE CHART simplifies everything ; there are
pictures of every part, with every wire numbered, every hole
lettered, every terminal identified. YOU CAN'T GO WRONG !
But get the Chart and see for yourself-then build the Lissen All -Wave
A11 -World " Skyscraper" 4, the SET THAT SPANS THE WORLD !

CABINET COMPLETE

WITH 4 VALVES

4 WAVELENGTH RANGES INSTEAD OF TWO!

X.8.26I

THE THRILL OF DISTANCE

-THE SATISFACTION OF.
PIONEER ACHIEVEMENT

ISSEN

.<

POST COUPON BELOW

SERVICE WORLD-WIDE IN

ITS SCOPE!
gir

"SKITS DRAPER

-A NEWS &ENTERTAINMENT

To LISSEN LTD., Publicity Dept., ISLEWORTH.
Please send me FREE copy of All -Wave All-World" Skyscraper"
Chart.

345

PRACTICAL WIRELESS

November 4th, 1933

J. CAMM'S GREATEST SET is HERE!

Vol. III. No. 59

EDITOR:

F. J. CAMM li Nov.

OSS
4th, 1933

Technical Staff:

W. J. Delaney,
H. J. Barton Chapple, Wh.Sch., B.Sc. (Hons.), A.M.1.S.E.,
Frank Preston, F.R.A., W. B. Richardson.

ROUND the WORLD of WIRELESS
Don't Search for Bremen

THE Bremen relay station, which had
been working on various channels
on and around its allotted wavelength,
has now seen its power increased to 14

tion in January, 1935, the authorities United States to Relay Russian Programme:,
ATISFACTORY experiments
have
will erect a 20 kilowatter at Brasov. This
is the long -wave station (1,875 metres) of S been carried out by the National

which the channel allotment has so annoyed
Holland. The purpose for which this
kilowatts. In view of the- extra power the second transmitter is being built is, for the
268 -metre wavelength has-been abandoned, provision of alternative wireless proand the station now operates on 227.4 grammes.

metres, having been synchronized with
Flensburg and Hanover. These relays
all take the Hamburg programme.

Copenhagen on Short Waves
FOLLOWING the example of Great

Britain, Germany, and France,
the Danish Broadcasting Company
has decided to transmit special programmes for its nationals abroad.
Pending the construction of a now
short-wave station these will be put
out through Skamlebaek, already
operating on 49.4 metres ; the
extra entertainments will follow the
daily programme.

New Norwegian High -power Station
present 1 -kilowatt trans -

nutter at Bergen, which for
THE
some time has been broadcasting on

364 metres, is to be replaced by a

station of considerably higher power.
The plant is being supplied by
English works, and will be erected in
the course of a few months. Better

opportunities will then be given to
British listeners for picking up its
broadcasts as the new wavelength
allotted is 352.9 metres.
Another Height Record

Broadcasting Company, in the relay on

short waves of the Leningrad and Moscow
concert transmissions. It is proposed to
effect an interchange of programmes front

time to time.

More Powerful Swiss Broadcasts
A Boon to the Islanders
FOLLOWING a curtailment in the
transmitting hours of the smaller
THE Portuguese authorities have
decided to install small broad- relay stations, it has now been: decided to
casting stations in the "Cape Verde Islands, hurry on the reconstruction of the Bern-

miinster and Sottens transmitterin order to increase their power ,to
100 and 50 kilowatts respectively.
Such an alteration would increase

r...-,NEMOMMINIMINIMEINWMENNIIINNIM.041/411104,4111110414M00.1=.4110110,

READER SERVICE

PRACTICAL WIRELESS answers every reader's

the range of the broadcasts and

question Free of Charge.
PRACTICAL WIRELESS guarantees its receivers (when built from our recommended components) to, perform in the manner claimed, under
a Free Advice Guarantee.
Every worth -while development is first brought
to the notice of the home constructor through the
Only
columns of PRACTICAL WIRELESS.
components which readers can purchase are dealt

permit the closing down of all relays.

America Calling Again
WHEN the B.B C. present s
another " fake " American
broadcast on Novemberl6th and 17th.

Jaalt Hylton and his Band will impersonate, in turn, Paul Whiteman
and his Orchestra, Vincent Lopez.
Duke Ellington and his Band, Guy

with.

Loinbardo and his Royal Canadians.
all of which are great favourites on

PRACTICAL WIRELESS could not do' justice
to the vast number of " firsts " to its credit in the

the other side of the Atlantic. We
are also promised a " surprise item

small space here available. Several columns would
be required. There is hence complete justification

for our slogan : " Real, Reliable, and Unrivalled I
Reader Service."

PRACTICAL WIRELESS is the LEADING
HOME CONSTRUCTORS' WEEKLY. It is the
Journal with Original Ideas.
1=11.114MP.MIPINIMP011110411141411141.11;..11111i0.11111101111111.1111011411

WORK on the Budapest (Hungary) situated in almost mid -Atlantic, off the
high -power station at Lakihegy Western African coast. There are fourteen
is almost completed, and listeners may inhabited, islands in this Archipelago, and,
hear tests being carried out after programme as one high power transmitter would be
hours. So far, the steel lattice tower unsuitable,' at least ten Or eleven of them
supporting the aerial is not entirely built ; will be endowed with small broadcasting
it is already two hundred and thirty plants capable of giving the required
metres high, but eventually will attain service. So far the definite sites of the
the height of three hundred and fourteen stations have not been fixed, but it is
metres (973 feet), which should constitute
a record for any European station.

I
I

from Hollywood."

Listen to Palestine;
WHEN the new great harbour at
Haifa is formally opened on
October 31st, an exchange of
messages between the Secretary of

State for the Colonies in England
and Sir Arthur Wauchope, High Commissioner at Haifa, will be broadcast in
the National programme.
Notice

JUST as we go to press Messrs. Catesbys.
Ltd.,64, Tottenham COurt Road, W.1.
have inormed us that they market a range

of receivers, under the trade name of
probable that they will be situated at " Orbit." When deciding upon the name

Sao Thiago (St. Jago), Santo Antao, Sao
Vincente, Santa Luzia, Sao Nicolao, Boa
Vista, Fogo, Maio, Brava and Sal. All
And Still They Come
ACCORDING to Roumanian reports, transmitters will work on wavelengths in
ti hen the new 120 -kilowatt station the lower portion of the broadcasting
at Bilearest has been brought into opera- band.

of our Orbit Receiver we were unaware of
this, and take the opportunity of drawing
our readers' attention to the circumstances,
so that there. ay not be confusion -between

our new set and the excellent range produeed lov Messrs. Catesbys. Ltd.
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WORLD of WIRELESS (Continued)

The Growth of the Broadcasting Services

Two New Spanish Stations

ACCORDING to recent statistics, the

AJ 33 is the call -sign of a small broad-

INTERESTING and TOPICAL

number of registered listeners in the

casting transmitter which has been
principal European States is as follows :
erected by an association of local newsGreat Britain, 5,720,500, of which 36,500
papers at Tarragona, a seaport in the
permits are allotted free to blind persons ; the B.B.C., for the presentation of this province of that name on the west coast of
Germany, 4,535,000, including 536,000 feature, to secure larger premises than can Spain, some 50 miles S.W. of Barcelona.
distributed gratis to war invalids and be afforded by Broadcasting House. For The plant, although small and of low power,
unemployed persons ; Belgium, 392,000 this reason a temporary lease has been taken is strictly modern. The wavelength used
(9,000 free) ; Switzerland, 261,000 ;Austria, of St. George's Hall, London, the home of is 202.2 metres (1,483 kilocycles). A 250 484,000 (2,000 non-paying) ;
watt station is also in operHungary, 318,000 CzechoTHE B.B.C.'s NEW STUDIO
ation at Bilbao on 203 metres
slovakia, 573,000 (3,400 free) ;
(1,477 kilocycles). Go to it,
PARAGRAPHS

Roumania, 104,400 ; Denmark, 514,280 (21,000 free) ;
and Norway, 132,600. For

ye DX ether searchers.

No Women Required
ALTHOUGH some of the

France the total figures are
not yet available.

German studios have

boasted of female announcers

Berlin's Ether Giant
THE 100 kilowatt station

in their studio staffs, it has

now been decreed by the
authorities that a woman's
place is in her own home,

which is now under

construction at Tegel, near
the German capital, may be
ready by the end of the year.
When it is completed the
Witzleben 11 kilowatter at
present in use will be
adapted for television transmissions. On December 1st
an exchange in wavelengths
will take place between
Berlin,
Miihlacker
and
Munich prior to the "general

and except for the conduct of
the Children's Hour, on
certain days, talks or dramatic productions for which the

presence of a woman is a

necessity, the German Fraus
will no longer take any further part in broadcasts.;
Hamburg on High Power
WORK on the new Hamburg transmitter is so

post," which is advertised
for January 15th, 1934.

Formal Opening of Monte
Ceneri

FOLLOWING a complete
overhaul previous to its

The interior of St. George's Hall, 'which is to replace
studio at Waterloo Bridge, known as Studio No. 10.

official opening on October 28th, the Lugano

far advanced that, as a provisional date for its official
launch on the ether, January
15th, 1934, has already' been

fixed. The station will work
on 331.9 metres (904 kilo-

the Maskelyne magic shows since 1905. cycles). As soon as it has been brought

(Switzerland) station has resumed its daily The step was made necessary through the into operation and taken over its regular
broadcasts. It would appear that a definite loss of the (Wharf) No. 10 studio, which is duties the Kiel relay will be closed down.
choice of wavelength has not yet been made, required in connection with the scheme for
as, at present, the station is working on the reconstruction of Waterloo Bridge. St. Nearing Six Millions
1,126.6 metres, and pot on 1,153.8 metres, George's Hall will accommodate an audience.
DURING the month of September the
or the channel which it was formerly sharing of over 500.
Post Office issued roughly 384,500
with Kalundborg (Denmark).
listening licences, bringing up the total
number, less those expired, to:5,720,500,
Provisional Austrian Relay
thus making a further gain of over sixtythe selection of a favourable
six thousand. At this rate there should
PENDING
site for the 2 kilowatt Vorarlberg
be no difficulty in reaching the six million
transmitter, the Ravag has installed a
mark by Christmas.
500 -watt station at Dombirn which is
Problem No. 59
relaying the Vienna programmes on the
Economies in Programme Material
Blacksmith was very keen on listening to
same wavelength as Linz (245.9 metres IN future, British listeners to the Langer Huizen, and always switched his receiver on
1,220 kilocycles).
for
the
early
morning
broadcasts
from
this
;
and Frankfurt
berg,
Mahlarker,
station.
He
only
bad
a
three
-valve
set
so
France Secures a Broadcasting Income
stations for the main broadcasts will be
that signals were not overpoweringly loud.
FRENCH listeners are generally expressable to choose the most favourable of these
He noticed, however, that on some mornings

SI] LWIE Till [IS .1

ing the fervent hope that the pro-

grammes supplied by the P.T.T. network
will shortly show an improvement as the
amount of tax collected by the State from

the strength was quite good, whilst on other

I

occasions the station could only just be heard.
He had his receiver overhauled and found that
it was in perfect condition. What accounted
for the differences in signal strength ? Three

possessors of wireless receivers to September

books will be awarded for the first three

francs !

Newnes, Ltd., 8-11, Southampton Street,
Strand, London, W.C.2. Envelopes should
be marked Problem No. 59 and posted to

1st has reached over thirty-one million.
News Bulletins on Short Waves

THE German high -power short-wave

correct solutions opened. Address your entries
to The Editor, PRACTICAL WIRELESS, Geo.
reach here not later than November 6th, 1933.

transmitters at KOnigs Wusterhausen

SOLUTION TO PROBLEM No. 58
G.M.T. 14.00 and 21.00 in the German and
everything was correctly wired, Bradbury
English languages through DJB, on 19.73 hadAlthough
purchased
of I.F. transformers working on a
metres, and at 23.00 through DJA on frequency of 129a set
kc/s, whilst the oscillator coil was for
31.38 metres ; a later edition is transmitted 110 kc/s. When the I.F. transformers were changed
in German, English, and Spanish at 01.45 the receiver functioned perfectly.
The following three readers gave correct solutions to
on 31.38 and 49.83 metres.

THE development and extension of the
vaudeville and light variety hours in
the broadcast programmes has compelled

mainly work on the simultaneous broadcast
principle. Each city, in its turn, will hold

itself responsible for certain features of
the day's radio entertainments. A similar
amalgamation is foreseen for HamburgBerlin-KOnigsberg (Hcilsberg), and Munich Breslau -Leipzig.

World -Wide Broadcast on Armistice Day

FOR the first time in the history of

now broadcast news bulletins daily at

New B.B.C. Vaudeville Studio

three channels, as the transmitters will

Problem No. 57, and books have, therefore, been
forwarded to them :

W. A. Newell, 213, Green Lanes, Finsbury Park, N.4.

B.. T. Ward, Exeter College, Oxford.

C. L. Philp ,Runnymede, Hawkwell Chase, Hockley,
Essex.

broadcasting the service at the Cenotaph, on November 11th, will be transmitted
simultaneously to all quarters of the earth.

The listener in Vancouver will hear it at
3.0 a.m., whereas in various parts of
Australia and New Zealand he will have to
tune in to the Daventry short -waver
between 7.0 and 10.30 p.m., G.M.T. Without doubt, it is an arresting ceremony which

the entire British Empire will be anxious
to listen to.

November 4th, 1933

347

PRACTICAL WIRELESS

In this Article the Author Describes Its Working Principles and Possibilities
By H. J. BARTON CHAPPLE, Wh.Sch., B.Sc., A.M.LE.E.
HAS it ever struck you that, apart cuit of the first valve.

Suppose we take a

from the tuning arrangements and low -frequency transformer coupling, for
the valves, the greatest expense example, as shown in Fig. 1. The primary
involved in building a receiving set winding is connected in the anode circuit.
generally is due to components used for The alternating voltage developed across
ititer-valve coupling-transformers, eon - this winding causes similar variationain the
densers, resistances, and the like ? And magnetism of the iron core, and this in
H.

portion of the turns ratio of the transformer.

The transformer, therefore, acts both as
coupling element and as a low gain amplifier.

For Isolation
But a transformer does even more than
this. If you examine the circuit of a con-

turn results in the setting up of a ventional receiver, you will observe that
the primary and secondary windings of the
ary winding, this secondary voltage low -frequency transformer-or, for that

further alternating voltage in the second-

being applied to the grid of the fol- matter, of any transformer-form parts
lowing valve. Strictly peaking, only of distinct and isolated circuits. This

the- magnetic core of the transformer means that the high-tension potential
is the actual coupling component. The applied to the primary is isolated from the
primary winding is merely the load in grid circuit of the following valve. This,
"A the anode circuit of the first valve. Yet be it noted, is really the most important
we glibly talk about " transformer of the functions of a coupling device in
receivers of standard type, and it is to a
coupling " as
though the
NT# great extent because of the necessity of

thuo isolating the anode circuit of one valve

whole purpose

GB-

from the grid circuit of the next that

of the tram-

intervalve couplings of the types at present
in use are essential.
Isolation is obtained in different ways in

Fig. 3.-How "isolation" is achieved with
choke capacity coupling.

different types of coupling. Thus, in a

have you ever wondered whether some
alternative arrangement might not be

transformer, as shown in Fig. 1, the isolition
is due to the use of two separate windings,
impulses being transferred from one winding
to the other by means of magnetic coupling.

possible which would reduce expenditure
in this direction ?
In order to investigate the possibilities
of the suggestion it is first of all necessary
to obtain a clear idea of the actual functions
of all inter -valve couplings. Strictly speak-

ing, the coupling element proper is merely

Ca Fig. 1.-Illustrating simply the fundamentals
of a transformer -coupled stage.

a device for transferring the alternating
(that is, radio frequency or audio fre- former was to act as a coupling unit.
Again, consid ,7ring the low -frequency
quency) voltages developed in the anode
circuit of one valve to the grid circuit of transformer, every listener is aware that
the following valve, and in this way per- most transformers have a step-up ratio
mitting the second valve to take the process between the number of turns on the
secondary and the number of turns on
of amplification a step farther.
the primary. This means, of course, that
the voltage developed in the secondary is
greater than the alternating voltage avail-

A Dual Purpose

The apparatus, or group of apparatus,
used for intervalve coupling, however, able in the primary, roughly in the pro does something more
than that in practice. 1'200
9a w1/a
#.200
.250 P'
In the first place, one
Afr#
and the same piece of
.aft,
07,101

apparatus

fre-

quently acts not only
as a coupling device,
but also as the actual
load in the anode cir-

742,0

340

i.,toar/q
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Fig. 2.-

How we

wire up a
resistance

capacity coupling.

In resistance capacity coupling, and in

choke capacity coupling (see Figs. 2 and 3)
on the other hand, isolation is achieved by

a series condenser separating the anode

circuit of one valve from the grid circuit of
the other. Alternating signals are passed
by the condenser, but the direct high-tension
voltage is not transferred.
Now from the very earliest days of broad-

casting, intervalve couplings have bees
under suspicion as the means of intro.

ducing a certain amount of distortion, and

some listeners still imagine that most of
the distortion from which they suffer is
due to this cause. In those early days

4.!
--r-cshr,47

4.-The current aria voltage distributions in an R.C. coupled amplifier.

there were certainly good grounds for such
suspicion-transformers, especially the
cheaper types, were very prone to saturation, while the correct design of resistance
capacity unite was not properly understood.
(Coroimod overleaf)

.
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WHY NOT DIRECT COUPLING ?

It is clear that there will

(Continued from previous page)

be a voltage drop along this
resistance and that any volt-

To -day, the quantitative design of circuit components is
on a much better basis, and I

age between zero and 450
can be obtained by making a
tapping at a suitable point.

will go so far as to say that, us-

amount of distortion due to

At a point near the negative
end a tapping is taken to the

valves and detectors, or by

which is thus 3 volts positive.
Then at a point which gives a
voltage of about 200, a
further tapping is taken

ing standard components, the

cathode of the first valve,

intervalve couplings is negligible compared to that caused
by the overloading of valves
-particularly high -frequency

through an anode resistance

endeavouring to get more out
of a set than it is designed to
give.

to the anode oL the first valve,
and from the anode a connection is taken direct to the grid
of the second valve. Allowing;-

_

A Suggested Scheme

-

as before, 100 volts drop in

It is, however, interesting

the anode

to know that a method exists,
and has been used, which does
away with any apparatus intended to act as a coupling pure and simple.

will both be at 100
above H.T.-.

This scheme is known as direct coupling, and
a brief account of it is given below. To
grasp the principle of this form of coupling,

we will first study Fig. 4, which shows the
connections to a three -valve low -frequency
amplifier of the A.C. mains type. In order
to avoid any tendency to distortion due to Fig. 6.-A direct -coupled amplifier of three stages with

the presence of iron cores which may
become saturated, resistance capacity coup-

resistance, t h e

anode of the first valve, and
the grid of the second- valve
volts

In order to give the correct
negative bias on the second
valve, therefore, the cathode

connection for this valve must

.be taken at a point which
gives a potential of 103 volts,
and to obtain the correct
a Mains feed to the potentiometer voltage dropping devide.
difference of potential
tial between the cathode and the grid, of between the cathode and anode of the
the various valves to accommodate the second valve, the tapping to the anode
signal voltage applied to each grid ; a resistance of Vg must be taken at a

ling is frequently employed, and this is
the method illustrated in the diagram.
For the sake of simplicity I have omitted
all the decoupling condensers and just large difference of potential between cathode
shown the bare skeleton circuit, including and anode of each valve to maintain the
automatic biasing resistances. Further, I anode current ; a load in each anode
have indicated the actual voltage with circuit across which the varying anode

point which gives approximately 300 volts,

which, allowing as before, 100 volts drop
in the anode resistance, makes the anode

200 volts positive, or nearly 100 volts

positive with reference to the cathode.
Similarly, because the grid of the output
valve is 200 volts positive, its cathode must

be at 220 volts positive to secure the
necessary 20 volts bias, while the anode is'
maintained at 400 volts positive, i.e.,
approximately 200 volts relative to the
cathode.

The voltages at the various tapping

hpat

points are given on the diagram, and also

the currents flowing in the various branches,

and it is interesting to compare these with
the network for the conventional diagram
dinfn

in Fig. 4.

Janfig. 334#7 a40,9'

For and Against
do -4w
Fig. 5.-Using a voltage drop resistance in order to distribute the current inter -valve potentials.

respect to earth at every point in the current causes an alternating voltage, and a

coupling condenser to transfer this alterdiagram.
You will observe that a maximum high- nating voltage to the grid of the next valve.
tension voltage of 250 is assumed. Allowing In Fig. 4 the amount of current, in milliamfor a 50 -volt resistive drop in the loud- peres, flowing in each branch of the circuit,
speaker winding, the anode of the output is indicated.
Having agreed that the circuit
valve will be at a mean voltage of 200 above

It is clear that no distortion would be
introduced in such an amplifier when
correctly adjusted. Why, therefore, is
not this arrangement more widely adopted ?

In the first place, the overall efficiency

is very low. Instead of drawing from your

H.T. unit 36 milliamps at 250 volts, you
draw, 36 milliamps at 450 volts, that is
almost twice as much power, the excess
(Continued on page 394'

H.T.-and the cathode, say, at 20 volts works solely on account of the
above H.T.-while the grid, due to the correct differences in potential existexistence of the grid leak, is at zero poten- ing between the different points in
the circuit, we can now turn to
tial, i.e., 20 volts below the cathode.
Next, a loss of 50 volts is allowed for in
dropping resistance R1, giving 200 volts at
the top ends of the two anode resistances.

Fig. 5, which shows in skeleton form
a so-called direct -coupled circuit.

Here you see that a high-tension
In each of these there might be a drop of supply of 450 volts at the total
100 volts, giving 100 volts at the anodes of current of 36 milliamps is
the first two valves. Each of these valves provided, and across it is
has 3 volts grid -bias obtained by raising connected a resistance which

the cathode voltage 3 volts above H.T.- can be tapped at any point.
by means of biasing resistances, and the (In practice, this resistance
grids of these valves are, of course, at zero would be made up of a
number of fixed and adjustpotential.
able units, but for the purpose of explanation we will
Why It Works
The whole amplifier works, of course, consider it as a single
because there is a steady difference of poten- resistance.)

'

'

Fig. 7.-An early type of battery -coupled amplifier.
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I
EXPERT M E NTE
This

is the Third Article in This Series, and in it FRANK PRESTON, F.R.A., Describes the Construction of an
Efficient Dual -range Tuner. Although one of a Series, the Article is Complete in Itself.

IN the last article I described a number of
experiments which you could carry
Since the first article was published under the
out in respect to reaction control. If . above
heading it has come to our notice that
some constructors have found difficulty in
you have followed through them you will,

no doubt, have gained a

considerable
amount of experience and useful knowledge

regarding this aspect of receiver design.

Provided that you are sufficiently interested

in reaction experiments I would suggest
that you might try the effect of varying the

number of turns on the reaction coil, and
also try the effect of moving the coil into
different positions whilst using the differential condenser as control.
If you do this you will, no
doubt, discover that a particular number of turns, situated

obtaining the Telsen tuning condenser and
drum drive specified. This is due to the fact
that these components are not now being
made, and although some dealers have them I
in stock, others are unable to supply. In view
of this difficulty we take this opportunity of
i pointing out that the " Universal Log " tuning
condenser and " Baseboard Drum Drive,"
made by Messrs. Jackson Bros., can be used
instead with every satisfactin. In this case
7,

2

a " Mounting Bracket" of the same make will
be required upon which to mount the condenser.

at a fairly critical distance

from the tuned winding, give
optimum results. I do not

reaction circuit.

If you find that, no

matter how you adjust the position of the
moving coil, reaction control is still" fierce "

or " ploppy " you might try a smaller or
greater number of turns on the winding.
First Of all reduce the number to. about 80 ;

you will find that the coil must then be

placed almost directly over the end of the
ebonite former before the set can be made
to oscillate, but the nicety of control might

be improved. If this alteration results in
an improVement, try reducing the number

of turns still more ; if the reverse is the

case, see what alteration an increase, up to
120 or so, will do. A tremendous
amount of useful information can
be gained from these simple tests,
and if you take your experimenting at all seriously I would recom-

mend you to make a few

mean that under those conditions reception will, of

notes of the results obtained
under different conditions.

necessity, be louder, but that

you will obtain a smoother

Alternative Grid' Leak

control over high -frequency
feed -back (reaction, in other

Connections
There is another little
thing I would like 'you to

words). The ideal to aim at
is

try' in connection with these
reaction experiments. The

to obtain such a com-

grid leak is at present connected from the grid of the

promise between the number

of turns and their distance

detector valve to low -ten -

from the tuned winding that
the detector valve goes into
oscillation very, very gradu-

!lion

The " Progressor," after the dual -range
tuner has been fitted.

- ally. By this I mean that

there should not be a sudden
" plop " as the condenser capacity is

connecting wire from one

increased past a certain point, but that

5

4

positive-try connect-

ing it to the negative lead
instead.
This only involves the transference of the
'(Continued overleaf)

the valve should go into NEXT WEEK'S EXPERIand out of oscillation
without any sound other g MENTS WILL DEAL
than a faint " breathing." I WITH DECOUPLING.

Besides this, the optimum
2 setting of the reaction condenser should not
vary within more than very narrow limits
at different positions of the tuning dial.

For the reception of 'warily stations

critical reaction control is
by no means essential, but

/
Medium

it is of more importance
than anything else when
making an attempt to receive over long distances
with a simple two or three -

valve set.

From this you

.e0C2C1'1C:i7

will realize the necessity for

careful "balancing " of the

Fig. 1.-On the

left is a
sketch of the finished tuner

and a circuit diagram ; on
the right dimensioned constructional details are given

Long
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(Continued from previous page)

The Reaction Coil

filament terminal on the valve -holder to
the other. Most present-day valves give
better results with the positive grid -leak
connection, but there are exceptions, and
in any case there is no harm in trying it

THE NEW PARTS REQUIRED
THIS WEEK.
One British Radiogram 2 -point Push-pull
One British Radiogram Component Bracket,
type No. 22
I

you to cut a number of slots in the ebonite

One ounce " Lewcos," 36 -gauge Enamelled
Wire
Five 6 B.A. Terminals.

both ways. In all probability it will be
found that the negative grid -leak connection makes reaction control somewhat
smoother, but at the same time reduces
signal strength to a certain extent.

is

The reaction winding can next be put

on the former. It will be noticed that this
is in two sections,. although they are both
in series and are actually parts of the same
winding. The positions shown for this
winding were carefully chosen by experi-

Switch.

ment, so that there would be no need for

former in order to find them yourself.

At the same time, if you wish to experiment
*in. or so) with a drill, thread the end of the you can certainly do so with ease. The
When you feel quite satisfied with the 34 -gauge cotton -covered wire through these " beginning " end of the reaction winding
reaction adjustments, I am going to ask you and leave a length of two or three inches will be connected to terminal number 2,
to make a complete dual -range tuner. This projecting inside the tube. A total of 80 so you should snake a pair of holes below
will remain a permanency in the set, so it turns must next be wound on the same as that terminal for anchoring the wire. The
should be made as thoroughly and carefully with our original coil, but for simplicity winding is in the 36 -gauge enamelled wire,
as possible. The same ribbed ebonite former wk shall only take a single tapping and this of which 100 turns are used in all ; there
as before will be used, and in addition to will be joined to a terminal for neatness. are 40 in the upper, and 60 in the
this we require five small terminals (the Before commencing the re -winding, there- lower, slot. Do not cut off the wire after

Making the Dual -range Tuner

6 B.A. size is most convenient) and an fore, you should decide which of the winding the first slot, but simply carry it
ounce of 36 -gauge enamelled wire. Hemove tapping points previously tried proved most over to the second and continue with the
the existing winding and then the former suitable in connection with your particular winding. The " finishing " end goes to
terminal 5 and should therefore be anchored

by passing it through suitable holes made
below that terminal. It is perfectly essential

On -Or -f gaz.
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consists of a total of 240 turns of 36 -gauge
enamelled wire, of which 80 are placed in
each slot. The top end of the coil is joined,

goes to terminal 2.

Vrean Drive

e

When you have finished making the

ni

'

...

E

EarlhigyScre

x

3
OeraZ

.... ...

k) Tap On coil

tuner it should be mounted on the chassis
in the same way as the original coil was,
and then connected up. ,You can see the
connections in the new wiring plan given
on this page, and you can also see that a
new two -point push-pull switch is attached

F

to the chassis by means of a third component bracket. Only one terminal on
the switch is made use of at present, but

V2
0
e0000Moo°o@
0
o

H

up into sections, there being three in this
case. The winding is continuous and

along with the lower end of the medium
wave coil, to terminal 3 ; the bottom end

r
7

G

that the reaction coil should be wound in the
opposite direction to the medium -wave and
long -wave sections.
The long -wave winding is again divided

e

e

L.FOrii,ou Valve

Detect Va ye

000,S Alfa Pre Set,Condi

.
II I

the second will be employed at a later stage
in our experiments.

The modified set will be operated in

exactly the same manner as before, except

4-

7

Fig. 2.-Wiring plan of the " Progressor

with dual -range tuner fitted. The wire from
terminal 5 on the tuner goes through the baseboard to the reaction condenser.

can be marked out for the slots which are aerial -earth system. Suppose the 50 -turn
required for the long -wave and reaction tapping was found best ; you would then
windings. Also make five lin. holes near put on 50 side -by -side turns, make a small
the end of the former between the ribs. hole in the section of the former occupied
All constructional details for the timer are by number 4 terminal, form a long loop
clearly shown in Fig. 1 and the dimensions in the wire and pass this through the hole,
should carefully be followed. You will see Now you can continue the winding until

that long - wave reception can also be
obtained by pushing in the knob of the
three-point switch. When the knob is
pulled out the long -wave winding is shortcircuited and the medium -wave coil only is

in use. The method of operating the
" Progressor " on long -waves is exactly the
same as on the lower -waveband, so no

difficulty will be
respect.

experienced

in this

Next Week

Next week I shall describe a number of
interesting experiments that can be tried

the low -frequency side of the receiver,
that there are five slots to be made at the eightieth turn is reached, make two on
varying distances along the ribs, and the small holes below number 3 terminal, cut and give the necessary information to
positions of these are most easily marked by the wire off to length and thread it through enable you to fit a radio -gramophone

switch. I also hope to deal with the
means of a cardboard template made to the these.
In order to prevent possible confusion at question of decoupling And -to show how
dimensions given in Fig. 1. Lay this along
each rib in turn and mark off the positions a later stage it will be best to attach the a number of the defects often found in
can be overcome at
with a scriber or the point of a centre ends and tapping of the winding to the amateur receivers
punch. You can then make the slots quite appropriate terminals before dealing with little expense. It will cost only a few
easily with a sharp saw-either a hacksaw the other windings. Connection can be shillings to buy all the parts needed next
or tenon saw will serve equally well since made merely by making a loop in the wire week, and these will serve to take the
the ebonite is comparatively soft.
and screwing this up under the nut of the " Progressor " another step nearer to its
terminal, but a better job will result if final state.
Medium -wave Winding

the wire is soldered to the end of the

Having thoroughly prepared the former, terminal shank's. In connecting the looped
the terminals should be screwed in place tapping it is absolutely essential that both
and numbered with a pencil or scriber as " halves " of the loop should make contact
indicated in the drawing. Now, just below with the terminal, because otherwise there
terminal 1 make two small holes (about would be a break in the winding.

By the way, if you come across any

little difficulties whilst carrying out your
experiments, or require an explanation of

some seemingly peculiar results, remember
that the PRACTICAL WIRELESS FREE
ADVICE BUREAU is at your service !
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KINGS
OF THE
AIR

"MAINS" VOLUME
FROM BATTERY SETS
without increased H.T. consumption
'With a Class " B

Cutput stage volume equal to that of a

powerful mains receiver can be obtained from battery sets
without increasing H.T. consumption. The conversion of your

present battery receiver into an up-to-date Class
r -5t difficult.

B " Set is

Send the coupon below for Folder giving full

details of this remarkable system of Amplification,

COSSOR

CLASS aB" VALVES
COSSOR
240 B.

COSSOR
220 B.

Filament volts 2.0; Filament
amps 0.4 ; Anode volts 150
max.; Max. Anode Current

Filament volts 2.0; Filardent,

Swing 50 mA.; Max. Peak
Applied Signal (Grid to
Grid) 40 volts ;
Static
Ariode Current at Va =100,
Vg = 0

(each

half) 1.5 mA.
Price

".io

I 4/.

A. C. COSSOR LTD., Melody Dept.,

amps 0.2 ; Normal Anode
volts 120; Max.Anode Current Swing 35 mA.; Max.
Peak Applied Signal (Grid

to Grid) 40 volts ; Static
Anode Current at Va=100,

Vg=0

(each

half) 1.25mA.
Price

Highbury Grove, London, N.5.

Please send me, free of charge, a copy of Folder No. L.93,
which tells me how to use Class
B " Amplification.

Name
Address__
[Ur. 4411135.

A. C. Cossor Ltd.;
Highbury Grove, Lonlon, N.5.
Depots at
Bristol.
Glasgow, Leeds, Liver,
pool, Manchester, Nevi
castle, Sheffield, Miaow
Cardiff and Dublin,
Birmingham,

8854
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It gives

a

3 -valve set

a

performance
like a
SUPERHET

Price 691
(E3nHi Motley)

COMPLETE
Mains Model type

B.P.M.

Battery Model type B.P.B.

The J.B. LINACORE
an exceptionally selective bandpass tuning unit employing the latest type of iron -cored coils.
LINACORE takes all the worry out of set -building. Far more
efficient than if home -assembled and far more compact.
Obviates all ganging difficulties. Makes the most of its super -

selective coils by very accurate matching of the condenser
sections.

Tunes from 200-550 and 800-2000 metres.

LINACORE gives a 3 -valve set a performance comparable
to a superhet.
Complete with volume and reaction controls
Fitted with the latest pattern J.B.
and all switching.
Straight Line Dial.

.LINACORE
Advertisement of Jackson Bros, (London), Ltd., 72, St. Thomas' Street, London,

Telephone : Hop 1837.
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OTHER Varley 1933 LEADERS

" Class B "
Output

Choke

Enables all normal combinations of valves and
loudspeakers to be
up.
Primary
matched
inductance (loaded) 10

Henries at 33 m.a. each
half. D.P.42. Price

(including royalty) I

" Class B "
Output
Transformer
Ensures maximum results

being obtained from this
Primary inductance (loaded) 28 Henries

system.

at 2 m.a.

D.P.40.

Pric

(including royalty) 13/_

NICORE A.V.C. UNIT
new Varley unit
Mr. F. J. Camm takes no risks-he has made
certain of Automatic Volume Control at its
By

POWER
PUNCHER
Is easily incorporated in
most battery sets. Gives
greater
volume
with
lower H.T. current.
Requires no special transformers or valves.
D.P.44.

Price I 5/6

specifying

solely

this

very best and simplest, too. The manual volume

can be left

set

at the most suitable position,

the N1CORE A.V.C. unit automatically controlling

the sensitivity of the receiver to give
Price
the volume required.

I 5/6

Write for the nett) Varley Catalogue (post free).

FOREMOST AS PIONEERS
Advert. of Oliver Pell Control Ltd., Kingsway House, 103, Kingsway. W.C.2.

'Phone

Holborn 5303.
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OVERTON

MARCUS,
F. J. CAMM'S

F. J. CAMM'S

" ORBIT "

" ORBIT "

"ACE" DE LUXE

"ACE" STANDARD
SPECIFICATION
1

"ACE"

14 x9 x

rf

metal

1 J.B. Nugang double gang condenser
with disc drive, No. 2066
..

1 Graham Farish " Litlos " reaction
condenser .0002 mfd
2 Colvern Ferrocart coils types F.10
3
2

Dubilier fixed condensers

.1

2

0

16

0

2

0

5

0

mfd

type BS
Dubilier fixed condensers I mfd
type BS

5
4

1 Dubilier fixed condenser .0002 mfd
type 670
1 Dubilier fixed condenser .0003 mfd
type 670
6 Erie impregnated resistances :-500,

1

1

5,000, 10,000, 30,000, 50,000 ohms and
2 megohms
..

1 Varley DP44 automatic fading compensator and power puncher..
1 Igranic L.F. transformer type "Orbit"

J.B. New Type straight line slow

GUARANTEED

0

6

5

6
4
9

"ORBIT"
KIT

10

Belling Lee baseboard fuseholder
..
with fuse No. 1034

9

4 Belling Lee terminals A, E, 2 Pu
1 Belling Lee 5 -way battery cord with

1

plugs

2

3 Belling Lee wander plugs GB, GB -1,

"ACE " STANDARD KIT B £6 10

0
0
5
11
3
0

Dubilier fixed condenser .0002 mfd
type 670
..
1 Dubilier fixed condenser .6003 mfd
type 670 ..
6 Erie impregnated resistances i-500.,
.

.

5,000, 10,000, 30,000, 50,000 ohms and
2 megohms
..

1 Varley DP44 automatic fading compensator and power puncher..
1 R.I. New Hypermu L.F. transformer
4-1 ratio ..
2 Clix chassis type valvefiolders 4 pin..
1 Clix chassis type valveholder 5 pin ..
Bulgin toggle type nickel plated
onioff switch
..
1 Belling Lee No. 1034 fuseholder with
fuse
4 Belling Lee terminals A, E, Pu, Pu
1 Belling Lee 5 -way battery cord with
plugs
3 Belling Lee wander plugs GB, GB -1
.

bulb
Connecting wire, screws and sundries..

15
11

Block Plateless 120 volt Wet H.T. Accumulator .. 3 15
.. 2 10
" M. P. R." H.T. Eliminator for A.C. Mains..
" M. P. It." H.T. Eliminator for D.C. Mains..
. 1 10
W.B. Microlode Moving Coil Loudspeaker type

.. 2

Bluespot New Model 33 Gramophone Pick-up with

5

volume control
.. 1 15
Belling Lee Gait Gramophone Pick-up with Volume
.
.. 1 15
Control
..
.

Garrard No. 30 Double Spring Gramophone Turntable

...

I PERSONALLY GUARANTEE

0

" ACE " DESPATCH. All orders despatched by return
post from stock. No annoying delays.
" ACE " QUALITY. Every "ACE " Kit is exact to aped

0

" ACE" " ORBIT" CABINETS
17 8
110 00
0

STANDARD

KIT

of the popular " ORBIT "DE LUXE Kits, says

0
0

0

9

5

0

5

3

4

0

1

0

1

0

6

0

15

6

15
1

6
4

1

6

1

0

9

z o
5

1

7

tication given. No substitutions. Study carefully the "ACE "
Every component made by
world-famous British manufacturers, and especially chosen
for performance and efficiency regardless of price.
" ACE " PERFORMANCE. Every " ORBIT " constructed
from an "ACE " Kit will give results equal to those obtained
by Mr. F. J. Carom himself. The De Luxe " ORBIT " is
absolutely unbeatable for wonderful tone, punch and selectivity.
"ACE" SERVICE. I shall not consider your purchase
completO unless your " ACE " " ORBIT " gives these results.
If you have the slightest cause for complaint when you have
built and tried out your " ACE " " ORBIT," my SERVICE
DEPARTMENT will psi it right tree of charge.

Standard and De Luxe Kits.

WESTINGHOUSE ALL -METAL A.C. MAINS SUPER -HET
KIT.
WESTINGHOUSE BATTERY MODEL SUPER -HET KIT.
WESTINGHOUSE CLASS B H,T, ELIMINATOR KIT FOR
A.C. MAINS,

WESTINGHOUSE STANDARD ELIMINATOR KIT FOR
A.C. MAINS.

(Blue print, constructional details and price list is. 3d. each,
post free, or complete set of four, 4s., post free.)
hisses Skyscraper All -Wave Four Kit with Valves,
hut without cabinet
.. 5 12 6
Lissen Skyscraper 7 Valve Super -Het Battery Model,
with valves, but without cabinet ..
8 17 6
"ACE " S.T. 500 DE LUXE Kit, with Valves
.. 7 17 9
. ,

MANUFACTURERS' RECEIVERS s-PYE, RI., AERODYNE.

R. G. D., BLUESPOT. PHILCO, BUSH BADICf, etc.,
SUPPLIED AND MAINTAINED. WRITE FOR orrans.

TO MARCUS, OVERTON RADIO,
LIMITED

62, Borough High Street,
London Bridge, S.E.1
(one minute from London Bridge Station.

'Phone Hop 4431)

Please supply immediately :-

"ACE" "ORBIT" De Luxe Kit

TRADE SUPPLIED

3

ALITY BUT WE CAN SUPPLY ANYTHING RADIO

DE LUXE
KIT

"ACE" "ORBIT" Standard Kit

14.11.3

0

"ACE" DE LUXE KIT A 5 8 3
Valves to specification ..
.. 1 19 0

THE " ACE " " ORBIT " KITS ARE OUR SPECI-

Marcus, Overton Radio, Ltd., and originator

0

0

1 10
.
Standard Consolette
Model ..
DO Luxe Conselette Model in solid Oak, with superior
antique finish, very handsome ..
.. 2 0

Donald P. Marcus, Managing Director of Memos.

8

0

6

3

(AsVY COMPONENT SUPPLIED SEPARATELI .1

0
8
0

Block Plateless L.T. Accumulator 80 amp/hours
capacity
--

-7

Special components unique to the "ACE"
De Luxe "ORBIT" Kit.

s d
11

6

GB -2

" ACE " DE LUXE KIT B £7

Ever Ready 120 volt Winner Type H.T. Battery ..
Ever Ready 120 volt Popular Power type H.T. Battery
Ever Steady 9 volt Grid Bias Battery

enieh

type BS

3

ACCESSORIES

0

1 Bulgin low consumption dial light

3

" ACE " " ORBIT "

Standard Table Model ..
De Luxe Table Model in solid Oak, beautiful antique

1

.

LIST COMPONENT SUPPLIED SEPARATELY.)

Bluespot Moving Coil Loudspeaker type 45 PM

2 Colvern Ferrocart coils types F. 10
and F.3.
3 Dubilier fixed condensers .1 mfd
type BS
2 Dubilier fixed condensers 1 mfd

.

----

Connecting wire, screws and sundries..
" ACE " STANDARD KIT A 4 11
1 19
3 Valves to specification ..

..

motion dial with illuminated shadow
tuning device No. 2091 ..
Polar No. 4 airspaced reaction
condenser

0

15

2

13

.

without disc drive No. 2050

0

0

1

"ACE" metal sprayed chassis
14 x 9 xr,
1 J.B. Nugang double gang condenser
1

3

6

2 Clix chassis type valvebolders 4 pin..
I Clix chassis type valveholder 5 pin..
1 W.B. 2 -point on 'off switch ..
1

SPECIFICATION

sprayed chassis

For which I enclose £
Name

Address

Block letters please; cross out Kit not required.

15.8.3
TRADE SUPPLIED
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A Tour with Mr. F. J. Canim's Orbit Re.
ceiver, the construction of which is

described on pages 365 to 368 of this
issue-by BERNARD DUNN.
The " clean'" component

earth consists of a lead some
assembly and entire absence 20ft. long taken to the only
of wires on top of the chassis convenient water pipe. I menalso reminded me more of tion these facts so that you may
the truly professional re- judge the true conditions under which this
ceiver design, rather than preliminary test was made, and to assure
the mere placing of a you that those conditions are just about as
number of components on bad as any listener is likely to encounter
a flat baseboard in the in any part of the country.
manner that was popular in
In spite of all this, and though the test
years gone by, and which was made in broad daylight, the first
PRACTICAL station I . received was Midland Regional,
WIRELESS and it came in at 101 degrees on the tuning

HAVING previously seen

the ORBIT
and bad the many
unique and up-tothe-minute features
pointed out to me
by Mr. Camm, its
designer, I was particularly pleased to
be given the opportunity of submitting
the final receiver to
an extended test.

has

always dial. It gave an ample volume on the
considered speaker for really enjoyable reception in the
obsolete.

Mr. Ca mm had
told me he was

large room, and this despite the fact that

But I must reaction was not pushed anywhere near
not take up its limit. Whilst listening to this station 1
time and took the opportunity of setting the star space by wheel trimmer on the gang condenser, and
adjusted this until maximum signal
strength was given with the externa I

satisfied that this

receiver was by

far the best

of its kind
ever offered to the
home constructor
and that it was the best
receiver he had ever
designed.
Knowing Mr.

trimmer knob in its midway position.
After that I turned the condense;
scale to zero, leaving the wave -

change switch in the medium -wave

position, and then proceeded tt
turn it up gradually to see what

Camm's phenomenally high

standards of comparison,
and being fully aware of

stations could be brought in. The

first was Fecamp, at 4 degrees.
and this somewhat erratic trans-

the tremendous success and

popularity of his previous
masterpiece, the " Fury Four,"
expected to find something really
outstanding in this set. I was not
disappointed ; in fact, I was
pleasantly surprised to .find so

mission was received at comfort-

1

able (though not too loud) strength.

As I knew from past experience

that Fecamp generally fades prett
badly, I was surprised to find that

there was no sign of
any such happening.

many useful and novel, features

combined together in a receiver of
such modest expense.

Perhaps it was because
of the automatic
fading compen-

Careful Design

sator-I did not

Even a cursory examination of the

circuit was sufficient to satisfy me that the
design had been so carefully worked out that
there was nothing left to chance. The idea

know, nor did I

expect it to be
so good as this

giving my

However, I wa:
determined t,

of automatic fading compensation in so impressions
simple an instrument also appealed to me of the apvery strongly. Beauty of appearance was
another point that struck me most forcibly,

whilst the entire absence of unnecessary
knobs and gadgets struck a pleasing note,
somewhat in contrast to the average home
constructors' set which has a multiplicity
of knobs Scattered all over the panel and

find out, so

pearance of

1

form your own

connected
ut
another receive:
(this one a five

examining the photo-

superhet),

the

receiver

since you can

valve main:

opinions of this by
graphs and other illustrations reproduced

even round corners in inaccessible positions.

on some later

known in commercially -built receivers, but
which is sadly leaking in many designs for
home construction.

under different conditions. My very first test

position along with the rest of the receiver,
instead of being pushed into some odd corner
of the cabinet or even left right away from
the set.

The aerial is about 60ft. long in all and is

pages of this

journal.

Single dial tuning, with the added refine- What I do want to talk about are the truly
ment of an external trimmer, is a feature of astounding results that the receiver gave
the set that is not by any means un- when I tried it out on different aerials and

was carried out on Mr. Camm's standard

model fitted in the very good-looking
Then again I was impressed by the console cabinet. I tried it on the aerial in
unorthodox, yet perfectly practical, design the PRACTICAL WIRELESS laboratories
of the " Metaplex " chassis assembly, with which are situated in the Strand and in
the loud -speaker mounted in its rational the very heart of London's West End.

erected only about 4ft. above the roof ; it is
badly screened and the lead-in comes down
to the laboratories on the second floor. The

bu.

358

PRACTICAL WIRELESS

November 4th, 1933

there were unmistakable signs of slow fading simply

came tumbling in. All those
received during daylight hours were there
that the far more satisfactory-though at considerably greater strength, but
less powerful-reception provided by my additionally, there were at least twenty
receiver was accounted for by the clever use others which came in sufficiently well to
to which the new A.V.C. unit had been put. provide good programmes. In view of the
Moving higher up the scale I did not find fact that I was now using a longer and
any good transmission until 261 metres was higher aerial, I rather expected that
reached, when the London

with that set, and so I was quite convinced

National 'transmitter came
in with real " punch." The

the National and Zeesen; I could tune in
the latter station at respectable strength,
but the National could still be heard as a
faint background. Altogether, the " bag "
of stations received was, I considered,
extremely good-considerably better than
with ninety per cent. of battery receivers
having less than five valves.
It is always somewhat
difficult to tell whether or
not an A.V.C., or automatic
fading compensation device,
is operating, since if signals
do not fade, the reason might

5.15 dance music was being
broadcast, and this was loud

enough to dance to in any
average size room in a house.

be attributed either to the

The -quality of reproduction

device itself or merely to unusually good reception conditions. I had previously
checked it by comparing ;the
results from Mr. Camm's with

was excellent and I could
find no fault with it at all,
although every valve in the

set must have been wellnigh fully loaded. Thinking
that this would be a good
station on which to test the
selectivity of the set, I

those given by another re-

ceiver, but I thought it wise
to try yet another method of
checking, this time a rather

carefully noted the " tuning
spread on the dial ; it was
exactly three and a half
degrees-very satisfactory in
view of the heavily damped
aerial, and quite sufficient
for every normal require.

more stringent one. As it

has been explained, the idea

of the fading compensator
is

V.mu. valve by moderating
the grid bias voltage supplied
to it. This has the effect of

ment.

After that I tuned in turn
to Heilsber g, Hilversum,

North Regional, Bordeaux Lafayette, Breslau, Poste

to vary the degree of

amplification provided by the

changing the anode current,

Note ifrom this photograph how all the principal components are tucked
away out of sight on the Orbit.

so I connected a 0-5

milli -

ammeter in the anode circuit
of the first valve and Watched

selectivity might not be quite so good. it carefully when different stations were
Actually, I could detect very little differ- tuned in. Sure enough, the needle moved
Rome, Langenberg, North Regional and ence, and it was still an easy matter to freely over the scale, going down slightly
finally to Prague, which came in at receive any of the more powerful stations when the powerful stations were being
approximately 143 degrees on the dial. entirely free from interference. I did not received, up on weaker ones, and constantly
Parisien,

Frankfurt,

London Regional, Miihlacker,
Midland Regional, Athlone,

Every one of these stations was received make a detailed log of the stations received, moving upward and, downward on those
clear of interference, whilst most of them but on the medium -wave band I counted which normally are subject to fading. I
were at good strength. The weakest were thirty-five that could be received at was more than ever convinced that the

Rome, North Regional and Prague, but

programme " strength.
I know this
the programmes from these stations could figure is less than that claimed for some
be followed with ease.
three -valve receivers, but it is considerably
Going over to the long -wave band, I more than I have ever received at similar
soon found Reykjavik (1,200 metres) at strength with any battery set on the same
45 degrees, and after that, Warsaw, Eiffel aerial. In all eases, tuning was delightfully
Tower, National, Radio -Paris, and Huizen, easy, and reaction control was so smooth

novel A.V.C. unit was " puffing its weight,"

tuned in entirely free from interference.
experience with the set.
So as to give the set a fairer test,
On the long waves I found all the stations
I took it out into the country to a spot that I had previously received on the poorer
about twelve miles from London and less aerial, as well as another, Zeesen, between
than that distance from Brookmans Park. the National and Radio -Paris.
Signal
The test was also made after dark, so you strength was somewhat greater, and there

receivers, but every other I have ever
tested having no more than four valves.
The receiver is without doubt a set that
every home constructor should make a

TO enable the ORBIT to be used with the
electric mains, we have designed two
units, one for D.C. supplies andone for
A.C. supplies. These units are of such a size
that they may conveniently be placed by the
side of the receiver inside the cabinet and thus

that when you have made the receiver you
will agree that it is really low in cost.

and was, in a large measure, responsible

for the excellent results which the set
gave.

Conclusions

I concluded my tests on the set with
the latter coming in almost at the top of that it was a sheer joy to use it. I am a feeling of great satisfaction, and in the
the dial. Every one of these stations was quite sure that any amateur could receive full knowledge that this latest set of Mr.
at excellent strength, and any could be as many stations as I did after, very little Camm's eclipses not only his previous

special point of building ; it is eminently
modern and cannot become obsolete for a

can imagine the way in which stations was no sign of interference, except between very long time to come.
i

OPERATING THE ORBIT
FROM THE MAINS

I

take the place of the batteries. There is no which employs the latest devices if the cost
hum from either unit, and the voltages is prohibitive. On the other hand, it is quite
which are supplied are such that the valves as useless to cut out important features
work at their optimum points. These units just for the sake of introducing a cheap
will be fully described in subsequent issues, receiver. In the ORBIT we have managed
and those who wish to use the ORBIT with to incorporate the latest practice with the
the mains can go right ahead with the con- great feature of low cost, and you will see
struction of the receiver with the full know- from the advertisements in this number that
ledge that there will be no necessity to carry the complete kit for this set may be obtained
out alterations when the mains units are for only five guineas. When you bear in
mind that in addition to range, power,
fitted.
selectivity, and high-class reproduction, you
The Cost
are getting a receiver which overcomes
We have no doubt that to many readers fading difficulties, you will agree that the
one of the principal considerations when a cost is most moderate. No economies can
new receiver is introduced is the cost. It be effected without seriously impairing the
is obviously useless to describe a receiver efficiency of the ORBIT, and we are certain

ADDITIONAL

COMPONENTS REQUIRED
FOR MAINS OPERATION.

LIST OF COMPONENTS FOR THE ORBIT D.C. MAINS UNIT

One Pete -Scott " Betaple: " Chassis, 10in. by 7in., oil6 Sin.
Fanners.

Ono Bulgin Skeleton Smoothing Choke Type L.F. IIS.
One Dobilier Type BE316 Block Condenser.
Two Dnbilier Type BS 2 mid, fixed condensers.
One Buigin 50,000 6 watt Potentiometer Type V.C. 11.
One Dnbilier 30,000 ohm metallised resistance.
One Dnbilier 5,000 ohm inetalfised resistance.
One Bnlgin Twin Fuse Holder, Type FAL
One Heayberd Mains Flex and Adaptor.
One Bulgin Toggle Switch
One B.R.G. Component Bracket No. 22.
LIST OF COMPONENTS FOR THE ORBIT A.C. MAINS
One Tete-Scott "Metaptex " Chassis, Ittin. by 7in.. tr i,h
runners.
One Heayberd Type W.20 Mains Transformer.
One Westinghouse Metal Rectifier, Style H.T.5.
One Bulgin Skeleton Smoothing Choke, Type L.F.17S.
One Bulgin 50,000 ohm 5 watt Potentiometer, Type 11.0.11.
One Dubilisr 30,000 ohm Metallised Resistance.
One nullifier Type BEM Block Condenser.
One Dnbilier 6 mid. Electrolytic High Voltage Condenser,
Two Dnbilier Type BS 2 mid. fixed condensers.
One Buten Twin Fuse -holder, Type F.11,
One Heayberd Mains Flex and Adaptor.
Ono Bulgin Toggle Switch
One B R.G. Component Bracket Type
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'pow TO use
OUR FREE GIFT

First of all pin the transfer
print ink side downwards
on to the chassis, as in the

1 PRO., PATE NT No. 24584133 II

top photograph. Next apply

a warm flat-ilon as in the
illustration to the left. This
will cause the design to be
transferred to the chassis,
clearly
indicating
the
position of all wires,
components and holes.

The illustration to the
right shows the transfer
being removed.

Note

that the design new appears on the chassis.

The above photograph shows the transfer being
applied to the underside of the chassis and one of
the side runners.

Left).-Re-assembling
the chassis.

(Right)-Mounting the components
in the positions

indicated on the
chassis.
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J. C A M M specifies
COLVERN
COILS

for the

"ORBIT"
Mr. F. J. Camm specially selected Colvern
Ferrocart Coils for the " ORBIT " because

he knows that Colvern are specialists in
coil design and production.

Every Colvern

Coil is three times triple tested-it is your
safeguard that Colvern Coils will do their
job

F.10 and F.3, 25'- per pair

Made

under

license

from

the

patentee, Hans Voigt.

COLVERN

COLVERN LIMITED, MAWNEYS ROAD, ROMFORD, ESSEX

November 4th, 1933

designing a revolutionary receiver
are many
N like the Orbit there is not suffi-

high -frequency amplifying valve. This is

a comparative newcomer to the valve
market and, like all other V.M.s, its

points to watch, and it
cient merely to produce an instrument
which is easy to build and which sets a
new standard of performance. Nor is it

anode current is proportional to the bias
Voltage applied to its grid. With my
receiver the bias voltage is dependent upon

sufficient to select the components to ensure

a low initial cost. All these things 'have
received scrupulous attention in designing
my Orbit, but another point which is of ;
extreme importance has also been given t Only 12 milliamps H.T. Current
Most careful consideration-I refei to the
Consumption !
RUNNING COSTS ! A set which 'Swallows

the juice-like a poorlf-designed motor car

-is dear at any price !
I was determined that the set should
be ebonomical with current, because I
know that constant replacement of hightension batteries is a most expensive
business. This is one reason why I kept
down the number of valves to three and

did not fit a Class B output
stage. My idea was to obtain an ample signal output
'combined with long range

363
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I Only I an ampere L.T. Current I
i

Consumption !

since it would be impossible to determine

what would have happened when a thousand
and one different corebinations were
possible.

I have used a pentode' valve

the strength of the signal being received
and therefore the current is less when
listening to the local stations than when a
distant programme is being enjoyed-just
another instance of efficiency with economy.

Even the detector valve contributes its
share towards the reduction in running
costs. It is operated at the lowest anode
voltage with which its full efficiency in the

circuit can be secured, and the actual
current taken by this valve is too small to

be considered.
Low Tension
I have said that the high-tension current
consumption is particu-

larly low, and I would
go further by repeating
myself in regard to. the
low tension. The three

good quality for a minimum expenditure of battery
power. Without making any
sacrifice of efficiency I have
succeeded in bringing down
the high-tension current

valves together consume

just half an ampere, so

that the accumulator

will give sixty
hours' service before recharging becomes necessary. If you compare this
specified

consumption of the

receiver to a figure of
between 10 and 12 milli amps, which is even less

figure with that in respect

to a Class B set having

than that taken by the

an H.F. stage you will see
a very appreciable differ-

majority of very ordinary
three-valvers. As a result

ence ;

of at least .8 ampere, or
sixty per cent. more than

upwards of four months'
useful service ;

the latter set will

require a filament current

of this the double -capacity
high-tension battery specified will definitely give

with mine. By this I do
not mean in

if you

any way to belittle the Class
B valve, but

only listen in for a few
hours a day you can expect the battery to last at

merely to stress
the fact that
when a combirp

least six months and probably
longer.

Rear view of the Orbit-notice the'
Efficiency is the Keynote of
ation of maxi" clean " lines.
the Orbit
mum efficiency
How has this undoubted saving in because this is the most efficient low - and maximum economy are desired, the
running expenses been effected ? Purely frequency amplifier obtainable. When I pentode valve (especially the Cossor high and simply by designing the circuit on the say it is the most efficient I mean that it efficiency pentode which I have used in my
most efficient lines and by choosing the will give a greater output. for any given latest receiver, cannot possibly be bettered.
components that I know to be most efficient input, and with a smaller amount of H.T.
Features of my latest receiver are
for the circuit. I could not have done current, than will any other.
economy of upkeep, low first cost, ease of
this if I had specified alternative parts,
I have also used a short -base variable -mu operation, automatic fading compensation

DESCRIPTIVE FEATURES AT A GLANCE
For Constructional Details - See pages 365 to 368
The H.F. Stage Explained - See page 376
The Detector Circuit. Explained
376
,
,f
The L.F. Stage Explained
380
Using Our Free Gift Transfer Print See pages 359 & 372

Tuning and Operating

-

Test Report Pictorial Views of Receiver The Receiver as a Radiogram
The Lay -out

- See
9,

9,

page 372

357
375
371
366
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DESIGNER

SAID

The SPECIFIED CONDENSERS
3 T.C.C. .1 mfd.
2 T.C.C. 1 mid.
1 T.C.C. .0002 mfd.
1 T.C.C. .0001 mid.

1

Type 50 .. (each) Is. 10d.
Type 50 .. (each) 2s. 6d.
Type 'S'
Is. 3d.
Type 'S'
Is. 3d.

FOR THE

`ORBIT
up-to-date and highly efficient receiver such

ANas

F.

J. Camm's " ORBIT " calls for fixed

condensers of unquestioned reliability.

Without

hesitation the designer says "T.C.C. of course."
He knows that every "condenser in the green case"
is

ALL -BRITISH

CONDENSERS
THE TELEGRAPH CONDENSER Co., Ltd.,
Wales Farm Road, N. Acton, London, W.3.

the outcome of specialised work-that 100?/,

effort in condenser research is behind them.

He

knows too, that every worth -while condenser
development has emanated -from the T.C.C. Factory.

That is why he insists that you use T.C.C. Be sure

of your results with your "ORBIT"-follow the
designer.
VS869
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Low Battery

Consumption-

Cheap to BuildSimple to Operate-

.010.111

Long Range-Automatic Fading Compensation
another page, so I need only say now
that it will be found most convenient
you will read elsewhere the appro- pleased will you be with this set. I first of all to remove the left-hand
priate articles on these subjects. Here, I am a severe critic myself, and the design side runner of the chassis in order to
want to describe in detail the process of and performance of every PRACTICAL transfer the coil positions and connections
IF you are interested in the fundamental critical you are of constructional, practical,
and theoretical aspects of the Orbit, and the finer points of design, the more

assembling and wiring the receiver.

Let WIRELESS receiver must not only be meticu-

on to it without any difficulty. The runner

me start by saying-with rather a feeling lously accurate, but in its final form also can be taken off merely by taking out the

of pride-that I have worked out the capable of passing my most stringent tests. three screws by means of which it
design so carefully and so thoroughly that
In addition to designing the set on such
you cannot find any difficulty whatever in lines that it can be built up without diffimaking a set which will do all that culty, I have gone a step farther BY
I claim for it, and which is bound to give MAKING ALL ARRANGEMENTS WITH

you an immense amount of satisfaction.
I BACK THE ORBIT WITH MY PER-

SONAL GUARANTEE, WHOLEHEARTEDLY AND WITH ENTHUSIASM, FOR

is

attached to the baseboard and the two
that are used for attaching the thinner

back of the chassis. After doing that you
can turn the chassis upside down, place the
MESSRS. PETO-SCOTT TO SUPPLY runner side by side with the baseboard and
THE " METAPLEX " METALLIZED then apply the transfer with a warm iron.
WOODEN CHASSIS
Next put the chassis right side up and
COMPLETELY
DRILLED WITH EVERY HOLE THAT transfer the above -chassis layout. Once

IT IS MY BEST YET. I would not say IS REQUIRED. All that remains for you
this if I were not perfectly sure that this to do is to transfer the complete wiring
latest set of mine is the best of the many plan (MY NEW AND PROTECTED
hundreds I have designed during my long TRANSFER -PRINT SYSTEM) on to the
association of the amateur wireless con- chassis, mark the components and wire up
structors' movement-an association which by " following the lines." IN OTHER
goes back to pm -War days. The more WORDS, THE TRANSFER PRINT
SHOWS NOT ONLY THE POSITIONS OF THE PARTS, BUT

the impressions have been made you can
proceed with the simple and interesting
task of mounting the various components.

chassis, you have only to join

After that you can fix the Clix valve -

It is best td do this in a logical and
systematic manner in order to avoid any

unnecessary waste of time. I have experimented with different methods of procedure,

so I can tell you exactly which is most
convenient. Start by fitting the Colvern

ALSO EVERY WIRE. Having the " Ferrocart " two -coil assembly on the side
wires marked out on the runner by means of foul- sin. brass screws.
the actual leads between the holders in place with fin. screws. You will
points which are clearly see that two holders are of the four -pin
marked. I have actually type whilst the third is a five -pin one ; do
saved you hours of construc- not mistake these, but carefully notice that
tional work in the five -pin holder is the one at the left
this set, a n d when looking at the underside of the
saved you money chassis.

by
careful The Lissen L.F. transformer, T.C.C. fixed
elimination
of condensers, Varley A.V.C. unit, and Bulgiat
unnecessary com- grid -bias battery clip come next, After
ponents, knobs, which you can attach the two B.R.G.
and mere im- component brackets, and finally the Belling.
Lee terminals. It is essential that all four
pedimenta.

The method terminals should be insulated from the
of using a trans- chassis, and this is arranged for in
fer print is fully the simplest possible manner by fitting

described on

(Continued overleaf)

OUR GREATEST SUCCESS

366

November 4th, 1933

PRACTICAL WIRELESS

NE111410100111110110.011.11.0111.041M141=6.0m. sm. Am lem

This Year's Outstanding Receiver

for Home Constructors
out of the way and safe from
any possible damage.
Ultra -simple Wiring

EASY TO
OPERATE

When all the parts have
turn your attention to the
been fixed in position you can

wiring. Since this is so clearly
marked on the chassis, further

explanation will not be required by the more experienced

constructor, but I know full

well that the ORBIT will be the
first set to be built by thousands

of people, so I must describe

the method of wiring in detail.

I am not going to give you
point-to-point connections and
I have not had a coded plan
prepared ; these things are

CLEAN LAY -OUT 1
(Continued from previous page)

I

the insulating washers (supplied with the
terminals) underneath the square nuts.

Before refiring the side runner with coils
attached you must mount the J.B.

" Unitune " tuning condenser. This is
easily done by means of the three long
screws found screwed into the feet when
the component is first taken out of its box,

It will be found better not to mount the
W.B. Microlode speaker until all wiring
has been done, since it can then be kept

rendered unnecessary and are

entirely superseded by my
TRANSFER -PRINT system. IN-

STEAD OF, AS IN THE OLD SYSTEMS,
having mentally to visualize the positions

of the wires and components and then
transmit them to the receiver, you HAVE

EVERY WIRE MARKED IN PRECISELY THE POSITION IT IS TO
OCCUPY.

Just as in mounting the components,

so in wiring there is a systematic procedure
which you should follow if you wish to do

the job in the least amount of time. Make

ri.110411141111.4100041111.111111.0.=.14111
1

The Lay -out of the ORBIT
HIIIMPIMMIP.M.MID.0.1041101001111MOMMINMENNIMP040.11MINliOMO.11.11.1111M411141.M.1.0114111

THREE or four years ago it was the

custom to build a receiver on a flat
baseboard with all the components
arranged in the most convenient manner
and the wiring running from point to point
in a rather higgledy-piggledy manner.
Anyone who has looked at the inside of a
modern commercial receiver will have been
struck by the immense difference between
the arrangements of the parts to -day and
yesterday. What can you see of the components in a modern set ? Beyond the
valves and, in some cases, the coils, there is
nothing but a neat looking metal chassis,

inside of which are all the smaller parts
with the wiring. Now examine the photo-

graph of the set, and I am sure you

will not hesitate to place this in the category

of the most modern of receiver layouts. A
completely screened condenser, three
valves, an enclosed fuse -holder, and a loud-

I
I
!

I
I
I
I

i
I
I

speaker comprise the total exposed parts.
It is surely well-nigh impossible to have a
cleaner arrangement. The chassis, althongh
of wood, is a special product sprayed with
metal and known as Metaplex, and therefore
possesses all the, advantages of the metal

chassis which is used by all the better

commercial manufacturers to -day. The
advantages gained by this method of
assembly are two -fold. Firstly, dust and
similar troublesome particles of metal, etc.,
are definitely excluded from the apparatus,

with consequently reduction in the risk of
noisy reception. Secondly, the risk of
pick-up on the wiring from a powerful local

station is removed and selectivity thereby

improved. A most important feature from
the constructor's point of view is that the

receiver is ABSOLUTELY COMPLETE on
its chassis. That is, when the valves are
plugged into their sockets, the chassis may

be stood on the work -bench or table and
the process of testing carried out and all

the necessary adjustments made, after

which the assembly, without any difficulty
whatsoever, may be placed straight into its
cabinet. Those readers who have built
other receivers will appreciate the advantage
of this, as it often happens that the speaker
has to be temporarily wired to a set whilst
testing, then disconnected while the set is
placed in its cabinet and the set then does
not seem so good when everything is in its

place. When the entire assembly is complete, however, there is no possibility of
troubles arising, and you can see exactly
how things are going before assembly.

From the photographs of the complete
receiver in its cabinet it will also be seen
that the receiver sets a new style in home -

constructed receivers in that it can be

adapted to employ matched speakers. Two
frets are cut in the cabinet, and the controls
are situated in the centre of these. Thus
the receiver, as described, may be placed

into the cabinet, and the second fret left
unused, or a second speaker may be purchased and mounted behind this. The

advantages are surely too obvious to need
emphasis. Sufficient has been said to show

that in the layout, as well as in all other

features, the ORBIT is an example of
the very latest radio practice.

AUTOMATIC
FADING
COMPENSATION

r.

I.MINIAM1141.11..00411111.1)4MIP

THE COMPLETE LIST OF PARTS FOR
iONE PETO-SCOTT METAPLEX CHASSIS,
14in. by 10in. by 3in.
ONE JACKSON BROS. " UNITUNE " 2 -GANG
CONDENSER.
TWO COLVERN " FERROCART " COILS,
TYPES " F.10 " and " F.3," on Baseplate.

TWO CLIX 4 -pin

AIR -SPRUNG VALV
HOLDERS.
ONE CLIX 5 -pin AIR -SPRUNG VALVE-HOL

THREE T.C.C. .1 MFD. FIXED CONDENSE
TYPE 50.

TWO T.C.C. 1 MFD. FIXED CONDENSE

TYPE 50.
TWO T.C.C..0002 MFD. FIXED CONDENS
TYPE S.
ONE T.C.C. .0003 MFD. FIXED CONDE
TYPE S.
6 GRAHAM PARISH 11 watt OHMITE REST_
ANCES ; ONE EACH, 500, 5,000, 10,000t'
30,000 and 50,000 OHMS, and 2 MEGOHNISi-

ONE BRITISH RADIOGRAM .0002 MFD1

REACTION CONDENSER, TYPE 18/1.
11.'40=4 ilim.,moKlem..).mr.mmtaimmooaismt:.

a start by attaching sufficiently long
lengths of B.R.G. connecting wire to those
terminals on the " underside " of the coils
(that is, to terminals numbered 5, 6, 7 and

8 on the F. 3 coil and 5 on the F. 10).
This is done before the side runner is
screwed into posi-

tion again and saves
the difficulty of

working in a con-

fined space later.
Now the runner can
be fixed in place and
the coil leads joined

to the appropriate

terminals.
After this thereat
of the wiring can be
proceeded with .
Start by connecting
-up the filament terminals on the three
valve -holders with
two parallel lengths
of connecting wire.
To do this you

should first of all

S pecially
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Designed for Economy

I
I

and High Performance
EASY TO
BUILD

I

cut off a piece of wire about
half an inch longer than the
distance between the ter-

minals on the two end valve holders. Then bare one end
by scraping away the insulation with a blunt knife ; lay
the wire in position and mark
off the distance to the second
valve -holder ; scrape away the

insulation for a distance of
rather less than half an inch.

Now attach the end of the wire

to the end terminal and the
bared portion to the middle
one, after which it can ke cut
off to the exact length required

and the other end bared,

before being secured to the

terminal.

NOTHING OBTRUSIVE!

After that I recommend

you to start at the right-

hand side of the chassis

LOW
BATTERY

CONSUMPTION
M.0.211.041MPI,1111110411011011.111M.0.161104141111.11.11001140011.0..7

MR. F. J. CAMM'S LATEST RECEIVER.
ONE VARLEY AUTOMATIC VOLUME CONTROL UNIT.
ONE LISSEN " TOREX " L.F. TRANSFORMER.

work

turn. There is one little point that might
not seem quite clear, which is that the fixed
resistances are not actually attached to the

chassis, but are supported by their own
connecting wires. It might also not be

fully understood that one wire is joined to
holding -down screw on the coil assembly ;

this is for the purpose of earthing the

screening covers of the latter. One wire is
taken to a bolt passing through the base -

ONE BULGIN GRID BIAS BATTERY CLIP,
TYPE No. 5.
FOUR BELLING -LEE TERMINALS, WITH
INSULATING WASHERS, TYPE " B " ;
MARKED " A," " E," " P.U.," " P.U."
NE BELLING -LEE
CORD ASSEMBLY.

and

towards the left, taking all the wires in

1

'0 COILS BRITISH RADIOGRAM CON-

NECTING WIRE.
HORT LENGTH FLEX, SCRE W S. ETC.
ONE W.B. P.M.6. " MICROLODE " LOUD' SPEAKER.
ONE PETO-SCOTT CABINET.
THREE COSSOR VALVES, TYPES 220 V.S., I
210 DET., and 220 H.P.T.

AFTER you have given the ORBIT a
preliminary test and adjusted the

condenser trimmer, you will wish to
fit it into its most attractive cabinet which
I have specially designed for the purpose.
This is of an entirely new design, with a

number of novel features which are de-

ibt),M1M.11.tpm.04MNI=1.0411.41104=1.11111.=W1.111011Marl..0,1i

The front of the cabinet is so arranged
that the three main controls (tuning,
wavechange, and reaction) fit exactly in

-

scribed on page 371.

the centre between the two distinctive
speaker frets. Due to this arrangement

the final appearance is particularly neat and
symmetrical, as you can see by examining
the photographs.
Actually, the receiver itself fits right up

against the right-hand end of the cabinet
(as seen from the front) and so leaves an
ample space for batteries at the other end.

There are two ways of locating the
positions of the holes required for the
controls, the simplest of which is to make
use of the dimensioned front view of the
chassis given on this page. The other is to

fit the set in the approximate position which
it is to occupy and then mark off the centres

for the various holes -on the inside of the
cabinet. In either case the general method
of procedure is the same.

If you propose to make use of the

drawing it will be best fust of all to check

the dimensions of your receiver in order that
you can make perfectly sure that all the components and mounting brackets are in their
exact positions. Next find the centre of

the front panel and mark off the height of
OPTINI.00.M11ill1illM110111111111D1

terminals are not provided on that component, and in consequence the leads are
soldered to the connecting tags fitted. If
you are not accustomed to soldering, do
(Continued on page 368)
11

0

1

Fitting the ORBIT into its Cabinet

/

L ATOR.

variation occurs in respect to the two leads
going to the gang condenser, however, since

1

o

f

LI.M04111111.0.0100/.....14111mi No.1 ,..11.1.11141411.1141M1.1.1.114141111.00M11.1101141111.11.110.11141/.1.11110410.111141M.0.11041a1

REE BELLI^ GLEE WANDER PLUGS
MARKED" G.B.-1- "G.B.-1" and " G.B.-2."

ONE LISSEN 9 -VOLT GRID BIAS BATTERY.
ONE LISSEN SUPER 120 -Volt H.T. BATTERY.

the appropriate terminals by forming a
loop and screwing the nut over this. A

r114111.41141.1111.11,0M.0.....1.04/1/0041M04MtINIMINHNIM10111111.00.0.611.0.M111

FIVE -WAY BATTERY

.ONE EDISWAN 2 -Volt 30 a.h. A

board of the chassis, so that it makes contact with the upper (metallized) surface.
All the wires except two are attached to

the tuning condenser spindle. This position

1

can be used as a basis for all the other
dimensions, and the centre of the dial

escutcheon can be marked at the correct
height above it. After that you can locate
the centres of the other four holes before
preparing to drill them out.

In marking out care should be taken

not to scratch the highly polished surface

of the cabinet, and for that reason it is

safer to make the lines on the inside or on a
paper template. They can be drawn with a

pencil, after which a small hole (about
3/32in.) should be made at the centre of

each. Holes of the actual size required can
then be made from the front of the cabinet
with a brace and suitable bits without any
danger of scratching or otherwise damaging
the cabinet. The largest hole is that for the
tuning condenser escutcheon and this
should be 1 in. diameter. Use a centre bit
for preference and goabout half -way through

the panel from the front ; then complete
the hole from the back so as to avoid any
splitting of the edges.'All the other holes
can then be made in a similar manner with

a sin. bit ; this size is greater than the
diameter of the spindles, but allows the
nuts of the mounting bushes to fit into the

wood in order that the spindles may be
allowed to project sufficiently far from
the front of the cabinet.

When the holes have been made, fit the

set into the cabinet and attach the loud-

speaker unit to the front panel by means of
four tin. screws. After that the necessary

I
1

knobs can be attached to the spindles.

14100.011.141401.0411111144/MINMIraNNEP.MIKIONIMIIMIIHIMM.04111111410Mtu=11,04MIT141101111111414110041ENHNIMI.111..11
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The A.V.C. Unit
(Continued from previous page)

As it was deemed essential to employ
not " fight shy " of these connections, for an arrangement for removing fading
they can be made by passing the bared troubles, it was found that a commercial
ends of wire through theismall holes in the A.V.C. unit could most conveniently be
soldering tags, making a loop and nipping included in the circuit WITH A SAVING
this up tightly with a pair of pliers.
IN COST. The unit which is used is manuThe Belling -Lee battery cord assembly can factured by Varley, and includes an H.F.
be dealt with last of all, and these leads are choke, in addition to a metal rectifier and
best connected by tightly, twisting together other components. The cost of these,
the strands of fine wire forming the flex and taken separately, actually works out dearer
making a loop of correct size to fit nicely than the complete unit, so that we have the
over the terminal shanks.
After all the wiring has been
completed the W.B. speaker unit

should be mounted on top of the

matching transformer with adjustable arms.

It is thus a simple matter to vary the

matching ,rateio so that the tone may be of
the type desired. The arrangement is really
intended for correct matching of the load to
the valve, but when this is not quite

correct a slight modification in tone is
obtained, and this forms quite a useful
feature for

certain

broadcast

items.

In addition, the speaker is of the type
which gives not only a high degree
of sensitivity, but also a really
high-clasS reproduction.
The Rest of the Components

For the rest of the parts equal

chassis. It is held in position by two
f, in. screws and is so placed that the
front of .the cone is just in line

claims may be obtained. Thus, the

The two flexible leads coming through

familiar to all. The resistances arc
Graham Farish Ohmites, unvariable

fixed condensers are above reproach.

made by T.C.C., a name which is

with the front edge of the chassis.

the holes marked 4 and 5 on the
baseboard are then joined to the

in use, and easy to connect into

circuit. Clix valveholders ensure that,
the valves will be firmly held without

outside terminaLs on the speaker,
the centre (red) one being left free.
You can now place the valves
in their holders in the order shown
on the upper surface of the chassis.
The

flexible

lead

which

any risk of noisy operation, and

with a semi -floating grip which
reduces any tendency to microphonic
noises.

passes

through hole number 3 is joined to
the terminal on top of the variable -mu
valve.

BATTERY OPERATION

Connecting the Batteries

fitting the receiver into
the cabinet it will be just as well
'Before

Plan view.

the

batteries and give valuable feature of anti -fading compensait a preliminary trial
to make the few tion, plus reduction in cost.
to

connect

simple, initial adjustments. The grid bias

T

HE receiver has been de -

signed primarily for opera tion from batteries. Many

readers will no doubt say that this is not

up to date, and that a modern receiver

should be mains operated. It must be
battery fits into the Bulgin clip on the The Speaker
remembered, however, that there are
underside of the chassis and the wander
A moving -coil speaker is essential in a thousands of homes in England where the
plug marked " G.B.+ " should be
electric supply mains have not
placed in the positive socket.
yet been connected, and where,
Plug" G.B.-1" goes into the " 4.5
perhaps, it will be many months
volts " socket, and " G.B.-2 "
before there is any opportunity
into the .! 11 volts " one.
of obtaining supplies from that
Next connect the L.T. spade
source.
Furthermore, there are
terminals to the positive and
many homes fitted with electric
negative accumulator terminals
light, but where the listener, owing
The " H.T.- " plug should then
perhaps to unfortunate circumbe fitted into the negative socket
on the high-tension battery, when
H.T.+ 1 " and " H.T. + 2 " plugs

stances, cannot afford a mains
receiver, and finds that cheap
power obtained from batteries
fulfils his needs.
Therefore

are inserted into the " 60 volt "
and
" 120
respectively.

volt "

sockets

Mr. Carom designed his latest set
primarily as a battery receiver, but,

during the whole of the experimental
period, it was borne in mind that the
receiver would have to be eventually

THE COMPONENTS
The Coils

THE heart of any receiver is,
of course, the tuning arrange-

ments, for if these are poor-

ly designed the receiver will be
useless when trying to receive
distant stations working on wave-

lengths not far removed from powerful
stations. The most modern tuning coil
is of the powdered -iron core type, and
quite naturally we have incorporated
this in the Orbit. The particular coils
chosen employ Ferrecart cores, and are
made by the well-known firm of Colvern.

Sub -chassis view

arranged so that the electric -light
user could employ that source as
his power. This portion of the
work is dealt with farther on.
For operation from batteries, the
only
requirements
are
the
standard H.T., grid -bias, and

L.T. sources, and you will see
modern receiver, and there is always a from the list of parts that these
difficulty in pleasing everyone at the same are not expensive items. The cabinet

One likes " mellow " reproduction,
whilst another prefers the reproduction to
be slightly high-pitched. In this set we
have incorporated a W.B. speaker of the
time.

has been designed to accommodate these
batteries, and there are absolutely no
COMPLICATED ADJUSTMENTS to be

made.
The full connections are given
Microlode type, upon which is fitted a elsewhere.
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PETO-SCOTT ALWAYS AT YOUR SERVICE
Peto-Scott have advertised in " Practical Wireless " since No. 1 issue. For fourteen years, without a break, we have
supplied KITS OF PARTS direct to the Home Constructor. We claim and have the satisfaction of knowing that PILOT
AUTHOR KITS are the only safe Kits. They " Fit the Author's Blue Print exactly and remove all doubt."

ORBIT
PILOT AUTHOR. KIT
EXACT' TO SPECIFICATION

KIT "A"
CASH- C. O. D.

EXCLUSIVE
FEATURES
OF

PILOT

AUTHOR

KITS

Contains parts only

as chosen and first
specified b y M r

£5

F. J. CAMM.

Officially approved
therefore by an
authority
you can
trust implicitly.
Complete doWn to
the last screw and
piece of wire.

(410.

first specified components and enables Mr. F. J.
CAMPUS ORBIT to

YOURS FOR

be
duplicated
EXACTLY.

METAPLEX CHAS
SIS
accurately
drilled for valve holders.

FINISHED INSTRUMENT These are the parts the Author used :
ORBIT, Completely Assembled from Specified Parts
with Valves,Speaker and Consolette Cabinet. or Deposit
Cash or C.O.D. Carriage Paid 211 12s. 6d.

or Deposit

Balance in 11 monthly payments of 20!-.

32/6

PETO-SCOTT
EXCLUSIVE
SPECIFICATIONS
CONSOLETTE CABINET
ILLUSTRATED
AS
Soundly constructed of the finest materials. Hand
French polished. Selected and specified
by Mr. F. Camm for the Orbit. Front
ready drilled to take set.
Cash or
C.O.D. Carriage Paid.

I

SEND FOR NEW CABINET CATALOGUE

1 PETO SCOTT " Metapiex "
14x10x3Rins., ready drilled

Chassis
.,.

...

J.B. 2 -gang tuning condenser, Unitune
...
with drive, No. 2069 ...
2 COLVERN Ferrocart coils, types F.10
1

CLIX 4 -pin Alrsprung valveholders
CLIX 5 -pin Aunt:rung valveholder
3 T.C.C. .1 mfd. fixed condensers, typo 50
2 T.C.C. 1 mid. type 50 fixed condensers ...
2 T.C.C. type S .0002 mfd.fixed condensers
1
T.C.C. type S .0003 mfd. fixed condemner
6 GRAHAM PARISH " Ohmite " resistanees:--500; 5,000; 10,000; 30,000;
50,000 ohms and 2 meg.
B.R.G. Solid dieleetrio .0002 mid. reaction
1
...
cond., type No. 18/1
1 VARLEY Automatic Volume Control Unit
2

METAPLEX CHASSIS
Peto-Scott Metaplex Chassis is exclusively
specified by Mr. F. J. Camm, size
Orbit.

Cash or C.O.D.

(Postage 6d.)

Parts. Kits, Miscellaneous
Components. Finished ReAccessories for Cash C.Q.D. or

IMPORTANT
ceivers 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 all Post Chu -get Po'cl

s. d.

2 B.R.G. Panel brackets, type No. 22
...
1 LISSEN Torex. L.F. Transformer
1 BULGIN arid Bias battery clip
...
4 BELLING LEE TYPO B terminals
1 BELLING LEE Five -way battery Cord
3 BELLING LEE Wander plugs
1 BULGIN 11/13d fuseholder and 100 m.a.
1

B.R.G. 2 pt. on -off switch, No. 49
KIT " A," CASH OR C.O.D. ...

.

9

Balance in 11
monthly payments of 916.

3 6

17

a

24
5
5

3
6
0

1

3

9

O

1

2 B.R.G. Coils connecting wire; short length

14' x 10" x 3r, and ready drilled for

CARRIAGE PAID.

Complete down
to the last screw.

The only Kit of
Parts
that guarantees strict adherence to Author's

26

2 6
15 6
1 0
5 6

3
2
2 0
6
1

0

1

1

£5 5

6o
0

KIT " A "

Author's Kit of FIRST SPECIFIED Parts,
including
but

less

or

Cash

Peto-Scott METAPLEX
valves,
C.O.D.

cabinet
Carriage

Paid.

and

Chassis,
Speaker.

A15 5 0

or by 12 monthly payments of 916.

KIT "B."

As

Kit

" A " but with 'Valves
only. Cash or C.O.D.
Carriage Paid, .£7-4-0.
V.4,

13/3

KIT "C."

.10

Kit

A" but with Valles
Peto-Scott Orbit
Walnut Consolette
1 e a' s
Cabinet,
but
Cash or
Sneaker.
and

C.O.D. Carriage Paid,
£11-5-0.
SEND
ONLY I

45/3

in
11
Balance
monthly payments
of 13/3.

Balance
monthly

in

If W.B. P.M.6A. Speaker required, add .11-12-6 to

Cash or C.O.D. prices. or .3f- to each monthly
payment.

PETO-SCOTT CO. LTD., 77 CITY ROAD, LONDON, E.C.I .

Telephone:

Clerkenwell 9406/7.

62 High Holborn, W.C.1. Tel.: Holborn 3248
West End Showrooms
Dear Sirs,-Please send ORBIT KIT"' B
A " ORBIT KIT 'C "
with/without SPEAKER.
ins CASII/C.O.D.M.P. ORBIT KIT
c
d.
CASH/11.1.,
Deposit.
for which I enclose £
NAME

ADDRESS

11

payments

of 15/3.

Pr.W., 4.11.33

A NY ITEM SUPPLIED SEPARATELY-ORDERS OVER 1 0 /- SENT C.O.D. CARRIAGE AND POST CHARGES PAID
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COLVERN
F10 and F3

FERROCART,
Made under licence from
the patentee, Hans Voigt

Specified by Mr. F. J. CAMM
Price, per pair - - 25/-

COLVERN SPECIALISE IN COILS
COLVERN

LIMITED, MAWNEYS ROAD, ROMFORD
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Equally Efficient as a Radio - Gramophone
ALTHOUGH I originally designed the

phone

motor, a

Blue

Spot

pick-up, ' with

these

require-

Orbit as a wireless receiver pure complete with track arm and volume con- ments is on the left and simple, to make the set suitable trol, a Bulgin rotary radio -gram. switch, hind side of the motor

and a pair of Bulgin needle cups.
board.
The first thing is to drill the front panel
The
connections
pick-up when required, so that the set could of the cabinet to receive the controls, and to the radio -gram.
be used as an amplifier for gramophone this can be done in precisely the same way switch are very simple,
reproduction, and I selected the handsome aS is described on page 367 in respect to the and are shown in
The appearance and
(and low priced) Peto-Scott Adatptagranr console cabinet.
cabinet in which to house it. To use the general lay -out of the complete radio Orbit with a gramophone it is only gramophone can be seen in the photonecessary to connect the pick-up leads to graphic illustration on this page, and it
the terminals provided and place the will be noticed that the loud -speaker
for the requirements of all battery -set users

I made allowance for the connection of a

unit is in this case mounted
below the receiver and

behind the attractive fret

It is attached
by means of four tin. screws
to the non -resonant baffle board fitted, and is connecprovided.

ted to the receiver by extending the ' two flexible
leads which pass through
the holes marked 4 and 5
respectively in the chassis.

After the receiver has
been fitted, the gramophone
motor, pick-up, etc., can be
mounted on the motor
board. The motor fits in the
centre, and the positions of
the holes required for fixing
purposes are easily obtained
from the template supplied
with this component. The

pick-up is mounted in the

Here you see the Orbit in the handsome
Peto-Scott Adaptagram cabinet.
tion is easily determined pictorial form. Additionally, I will describe
by making use of the tem- them in few words ; the centre terminal is
plate -mounting board to joined to the left-hand pick-up terminal
which it is attached when (looking at the back of the set) by means of
A diagrammatic illustration of the radio -gramophone
bought. As for the Bulgin a suitable length of " Goltone " screened
connections.
needle cups, these are most
; one of the brown pick-up leads is conwander plug marked " G.B.-2 " into the accessible and convenient when placed wire
to the right-hand terminal on the
1k -volt socket of the grid -bias battery. So one in each front corner of the board. nected
; the other two pick-up leads are
as to prevent the possibility of the wireless The radio -gram. switch should be situated switch
together and joined to a length of
programme interfering with gramophone so that the leads from it to the pick-up twisted
which is connected to the remaining
reproduction, 'the tuning condenser should terminals are as short and direct as possible : flex
pick-up terminal on the set. The screened
back right-hand corner of the

board, and its exact loca-

be set to zero, where no station is to be the most convenient position consistent
heard.
I have not fitted a gramophone volume
control to the set itself, partly because

lead is to prevent the possibility of low frequency stability, and a short length of
thin bare wire should be twisted round the

simplicity of the arrangement and partly
because most makes of pick-up can now
be obtained in types which are complete
with a tracking arm and integral volume
control. This latter system is obviously

second pick-up terminal. Only two terminals on the switch are used and the third
is simply left free.

I was anxious to maintain the neat lines and

The Adaptagram Cabinet

better and more logical, because the volume

control is then a part of the gramophone
equipment.

You will also notice that a radio -gram.

switch is not fitted' to the set. This is

because the switch is not often required,
and when a complete radio -gramophone is

made the switch can be mounted on the
motor -board along with the rest of the
gramophone portion of the outfit.

screening braid and connected across to the

Incidentally, I might add here that,
if it is desired, the Peto-Scott " Adapta
gram " cabinet can be supplied already
drilled and fitted with all the necessary

gramophone components ; no extra charge
is made for fitting, and only the actual comEvery
PRACTICAL
WIRELESS ponents have to be paid for. Those confacilities for
Receiver is guaranteed to perform in the structors who have inadequatewoodworking
carrying out the simple
manner claimed.
We undertake to advise every reader free operations will find the fitted cabinet
of charge should any difficulty be encoun- extremely useful.

The set is capable of giving an ample
volume of excellent quality reproduction tered in the construction or operation of
when used with a good pick-up, such as any of our receivers provided that the
the Blue Spot specified, and the process parts we specify are used.
of building the receiver in the form of a
We specify only the parts used by our
complete radio -gramophone is just as easy designers.. We are thus enabled to
as making the table -model receiver. The guarantee our receivers to perform in the
only parts required, in addition to those manner claimed. There cannot be a
specified for the receiver alone, are listed standard of performance unless the reader
on this page, and consist of the really uses the parts specified by the designer.
beautiful Peto-Scott
" Adaptagram '
PRACTICAL WIRELESS exists to serve
cabinet, a. Garrard double -wing gramo- its readers!

40

N

4 44 4 411

LIST OF PARTS REQUIRED FOR THE
RADIO -GRAMOPHONE CONVERSION
One Blue Spot Gramophone Pick-up.
One Garrard Double -Spring Gramophone
Motor, type No. 30.
One Pair Bulgin Needle Cups.
One Bulgin Rotary Radio -Gram Switch.
One length " Goltone " Screened Connecting
Wire.
Further Details of the Orbit as a Radiogram
will be given next week.
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GO

I HERE assume that you have completed
the construction of your receiver, and
now describe in detail how the controls

should be operated in order to obtain
optimum results.

You have no doubt observed that the

NUMBER

OF

CONTROLS

HAS

BEEN REDUCED TO A MINIMUM.
There are only four knobs, and no odd
ones at the back. There are several
reasons for this, chief of which is that the
fewer the knobs to be operated the easier
it is to make the very best of the receiver's
capabilities. I remember quite well
that in the earlier days of wireless

'

0.0

40
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ONLY FOUR KNOBS!

but it can be used when receiving distant
should the greatest possible
volume be required. By this system of
Now that I have given my reason for the tuning you have all the advantages of the
comparative absence of knobs on the front single knob control, combined with the
of the cabinet I will explain the function of advantages of- individual tuning adjusteach and how they should be manipulated. ments for the two tuned circuits.
Of the three larger knobs appearing in
Little explanation of the wave -change
the very centre of the cabinet, the upper switch is necessary. It has a rotary move..

.

stations,

-

the lower left-hand one ment, so that when turned to the left
(anti -clockwise) it sets the two iron -core
on the right actuates the reaction con- coils to the medium -wave position, whilst
is for tuning,

operates the wave -change switch, and that
denser.

when it is turned to the right long -wave
reception is provided. You will not

require to use the wave -change switch

the average home-made set had a
multiplicity of knobs which was in
itself sufficient to scare any non-

very often, but when you do it will
be found to have a nice movement
and the change from one waveband
to another is indicated by a distinct

technical amateur. But in those days

several controls were essential in order

" click."

to vary the filament current through

the valve filaments, to tune each

Extremely Sensitive
Reaction is unnecessary when
listening to the more powerful stations,
since the set is extremely sensi-

stage individually, and to adjust the
degree of coupling between various
coils.

All those operations are, how-

ever, things of the past, and the
controls were only used because

tive, even without it, but on the

more distant transmissions it will be
found that signal strength can considerably be increased by making a

efficient ganging and combination
of controls were then undiscovered
details of design. To -day sim-

careful adjustment of the reaction
Signal strength is increased in the usual way by turning
the knob in a clock -wise direction.

plicity must be the keynote and,

condenser.

provided that it goes hand in hand

with efficiency, I am perfectly
certain that it is appreciated by

If it is turned beyond a certain point
oscillation will, of course, set in, but,
due to the design of the circuit, this

all constructors.

The Minimum of Knobs
There may still be some con-

cannot possibly cause any interference
whatever with neighbouring listeners.
As a matter of fact, I have carefully designed

Here y ou can see the neatly arranged controls of the Or bit.

structors who like to "showoff" by manipu- The Tuning Knob
lating half a dozen knobs all at once, but they
The tuning knob will be used most
are, surely in the minority. In this receiver frequently and should be understood first
I have catered for the person, who wants the of all. Actually, it is a dual knob, since in
very maximum degree of efficiency com- addition to the normal one which rotates

the reaction part of the circuit so that

control is particularly smooth, with the
result that the very " last ounce " can be
obtained from the set without any fear
bined with such a degree of simplicity in the moving vanes of both tuning con- that it will suddenly burst into oscillation.
tuning that stations can be found quickly densers simultaneously, there is a smaller There is a gradual and absolutely steady
and without " fiddling " with innumerable concentric one which is a " trimmer " and building up of signal strength as the capacity
gadgets which are supposed to (but do not) acts on the back section of the condenser. of the reaction condenser is increased.

...........-..
add to the sensitivity.

MY new

transfer print scheme is one

which I am certain every home
constructor will appreciate. It is

provisionally patented (No. 24584/33), but
I have merely taken this protective measure

-

..Normally the smaller
.. knob is not required,
. . . .

.T

-

.

-

OUR TRANSFER PRINT SYSTEM..

- .

(Continued on page 375)

0..4*

and How to Use It.

to prevent the idea from-' being copied, in 14 hours with the transfer print ; with
a fate which has flattered so many original a blueprint it would take at least double
PRACTICAL WIRELESS ideas. I endeavour this time. Another great advantage of
to lead progress, not to follow it, to which I the transfer print method is that, if you
hope my efforts in PRACTICAL WIRELESS should decide to alter the receiver, it can
bear testimony, and in this transfer print subsequently quickly be converted back
scheme I have removed one more source of again to the original scheme.
The transfer print will iron off on to any
trouble from construction'; for useful as
a. blueprint undoubtedly is, the possibility surface-ebonite, metal, wood, metallized
of error is not entirely absent. In trans- wood, glass, etc., and its application is
ferring the eye from the blueprint to the thus truly universal. I hope my readers
set, it is quite easy for the beginner to will like this new idea for home conconnect the wire to the wrong terminal ; structors, and I shall welcome letters
whereas, with the position of every wire letting me know what they think of it.
It is scarcely necessary for me to explain
clearly indicated on the baseboard, the
process of wiring is considerably speeded how to use it. The illustrations eloquently
up, and there is no possibility of error. do that. The transfer is placed over the
' You will not have continually to compare Chassis. (carefully noting which is the
the blueprint with your set, and I estimate front edge), secured with drawing -pins,
that the Orbit can be wired up completely and a warm iron is evenly applied all peer

it, allowing the iron to." dwell " a sufficient

time to melt the ink. The side runners
must, of course, be removed in order to
apply the sub -baseboard transfer. The

Pete -Scott metallized chassis is supplied
completely drilled, and it will therefore
be a simple matter to locate the, arts on it.
The use of the transfer print will ensure
that every component occupies exactly
the same position on the chassis as it does
on my Orbit. Unwanted " strays " and

pick-up, due to longer leads than in the

original receiver, are thus absolutely
avoided. I take a personal interest in

every receiver built to my designs, and
formerly I have stipulated that the parts
I specify must be used if you wish to
duplicate my results. The transfer print
scheme also shows you el:rattly where to fix

them-a feature which is bound to make for
uniformity of result.

If there are any further methods of

ensuring that PRACTICAL WIRELESS receivers

perform exactly as the original, L shall be
the first to adopt them.
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EVERYTHING
RADIO -CASH

PETO-SCOTT
LISSEN SKYSCRAPER THREE

MANUFACTURERS'

Krim IN

SEALED

I° '10 CARTONS

NEW LISSEN SKYSCRAPER POUR ALL WAVE CHASSIS MODEL, complete kit

Send

Carriage Iv
Lissen Valves. Cash or C.O.D.
only
Paid, 1511216.
Balance in 11 monthly payments of 10/3.
NEW LUMEN SKYSCRAPER FOUR ALL Send
WAVE CONSOLETTE CABINET MODEL,
,
complete kit, comprising all components,
Moving -Coil Speaker,

Cash or C.O.D.

Car-

riage Paid, 18/2/6.
Balance in 11 monthly payments of 15/-.

NEW
LISSEN 7 -VALVE' SUPER - HET,
CHASSIS MODEL, complete with Lissen

Valves

in Sealed Carton. Cash or C.O.D.

Carriage Paid, 88/17/6.
Balance in 11 monthly payments of 16/8.

NEW LISSEN 7 -VALVE SUPER -HET CONSOLETTE MODEL complete with Valves

and Permanent Magnet Moving -Coil Speaker.
Cash or C.O.D. Carriage Paid, 811/10/0.
Balance in 11 monthly payments of 214.

15f.
only

Send
15I

,-.

only
Send
only

C.O.D. or EASY TERMS

Send

complete with three valves and

8,3

constructional chart in sealed carton.
Cash or C.O.D. Cash Price 14/9/6.
Balance in 11 monthly payments of 8/3.
SKYSCRAPER.

Send

Cash or

14/6

Carriage Paid, 17/19/6.
Balance in 11 monthly payments of 14/6.
STATION MASTER idt. S.G., Detector and
Pentode, complete Kit with valves, but- less
speaker and cabinet. Cash or C.O.D. Car-

only

ALL -ELECTRIC

Chart in sealed Lissen carton.

ELIMINATORS

only

Complete with 4 Valves and Constructional

LISSEN

C.O.D.

comprising all components, including set of ini3

including set of Lissen Valves, Cabinet and

Model),

(Battery

Send

8/only

riage Paid, 14/6/6.
Balance in 11 monthly payments of 8/,
NEW COSSOR MODEL 341. S.G., Detector
and Pentode and Balanced Armature

10/Send

Speaker, complete with Cabinet. Cash or
C.O.D. Carriage Paid, 16/7/6.
Balance in 12 monthly payments of 11/9.

only
Send

TELSEN CLASS " B" 4 CHASSIS KIT in
sealed carton, less Valves,Cabinet and
Carriage Paid,
Speaker. Cash or C.O.D.

71 -

LIMA

only

Balance in 11 monthly payments of 7/-.

Send

TELSEN CLASS " B" 4 CONSOLETTE KIT.
21pincluding Telsen Class " B " Moving -Coil

10/9

Speaker and Consolette Cabinet, less Valves.
Cash or C.O.D. Carriage Paid, 25/17/6.
Balance in 11 monthly payment, of 111/..

only

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.

12/19/6.

Balance in 10 monthly payments of

Send

61 only

61-.

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, U.
Balance in 8 monthly payments of IV%

TELSEN H.T. AND LT. A.C. MAINS UNIT

Send

6/ only

H.T. Portion : Max. Det. and S.G.
tappings each adjustable for High, Med. or
Low voltages. Maximum 28 m/A. at 150 v.

9/ -

with 3 tappings each adjustable for High,
Med. and Low voltages. Output, 28" m/A.
at 150 v. Cash or C.O.D. Carriage Paid,

5/6

W.346.

L.T. trickle charges,, 2, 4, or 6 volts at } amp.
Cash or C.O.D. Carriage Paid, 84/17/6.
Balance in 11 monthly payments of 9/-.
TELSEN" D.C.' MAINS H.T. UNIT W.348,

11/15/0.

Balance in

6

Send
only

only

monthly payments of 5/9.

CONVERT 1 OUR SET TO A RADIOGRAM
WITH THE -1934 WALNUT

WITH

ADA PTAG RAM

ADAPTAGRAM

brought the
joys of the Radiogram to thousands of British Homes. Built
This

amazingly

popular

Pete -Scott

Cabinet has

to your set is necessary. Simply connect to " pick-up " terminals
and plug the special Auto Adaptor of the Class " B " Adaptagram

to take your set, speaker and power equipment. Comes to you with

plain front, drilled to your own specification

Model "A."
Carriage

Cash or C.O.D.

and

Packing,

2/6

63/-.
extra.

Baths Board, 3/6 extra.
Or 813 Deposit and 11 monthly payments of
5/9
( Carriage Paid).
Model "B"

Standard
1934
Adaptagram
with Double Spring Motor, 121n.
Plush -Covered Turntable, Automatte Stop, D.R.G. Tone -arm
with Pick-up, and Volume Control
Complete -Automatic
Q
needle cup.
Cash or C.O.D.
S
12 monthly payments of

into the output valve socket of your present set -the wonderful
result is a Class " B " Radiogram, as modern and as efficient as

YOURS FOR

8/3

Radio Science knows to -day.

" B " Amplifier, Permanent Magnet Moving
Coil Speaker and Class " B " Valve. Ready
assembled. Nothing more to buy. The Cabinet

is fitted with shelf to take your present Set

and is supplied with plain front, drilled to your

Arm, Plck-up and Volume Coot rot in
one Unit-121ns. Plush covered Turntable
Automatic Stop -Automatic
G
Needle Cup.

Oak or Mahogany no extra.)

specification or vignetted for the following panel
sizes :-14in. by 7in., 16in. by 7in., 18in. by 7in.,
Cash or C.O.D.
Baseboard Depth 14in.
Carriage Paid
£91510

D.C. Model Prices on application.

NEW R. & A. " ALPHA " P.M. MOVING -

COIL SPEAKER DE -LUXE, with tapped

SPEAKERS
NEW LINEN P.M. MOVING -COIL SPEAKER

with input transformer.
Cash or C.O.D.
Carriage Paid, 81/5/0.
Balance in 4 monthly payments of 5/6.
NEW W.B. P.M.4.A. MICROLODE PERMANENT MAGNET SPEAKER complete
with switch controlled multi -ratio input
.

transformer. Cash or C.O.D. Carriage Paid,

12/2/0.
B. -dance in 7 monthly payments of 5/9.

BLUE SPOT 99P.M. PERMANENT MAGNET MOVING -COIL SPEAKER.
Complete

with tapped input transformer.

Cash or

C.O.D. Carriage Paid, S2/19/6.
Balance in 10 monthly payments of 6/-.
NEW BLUE SPOT 29 P.M. PERMANENT
MAGNET MOVING -COIL SPEAKER. With
input transformer. Cash or C.O.D. Carriage

Send

5/6

only

5/9Send

only
Send

6/ only

Send

5/ -

Paid, 111/12/6.
Balance in 6 monthly payments of 5/-.

only

BLUE SPOT MOVING -COIL SPEAKER 45 P.M.

Send

With input transformer.

Cash or C.O.D.

Carriage Paid £2/5/0.
Balance in 7 monthly payments of 6/..

6/ only

The equipment comprises the famous

Peto-Scott Walnut Adaptagram Cabinet with double Spring
Gramophone motor, B.R.G. Pick-up and volume control; Class

MODEL "C " (A.C. Mains only).
Standard 1934 Adaptagram Cabinet Collaro Induction Electric Motor with Tone

Cash or 0.0.0.
or 12 monthly payments of 13/9.

B"

" CLASS

Peto-Scott, always to the front in supplying the needs of the Radio
public, have now made it readily possible to e
r t any present
a Class "B" Battery Radiogram. No alteration
Battery Set

by master -craftsmen of the piano trade. Real- inlaid walnut,
With motor -board ready
.mortised, tenoned, French polished.
or vignetted to take panels, 14in. by 7in., 16in.
by 7in., 18in. by Sin. Baseboard depth, 14in.

THE

input transformer. Cash or C.O.D. Carriage

Send

6/6
only

ROLA F6P.M. PERMANENT MAGNET MOVING -COIL SPEAKER, with input transformer. Cash or C.O.D. Carriage Paid, 82/9/6.
Balance in 8 monthly payments of 6/.

Send

PETO-SCOTT PERMANENT MAGNET MOVING -COIL SPEAKER with tapped input trans-

Send

EPOCH MODEL 200, 20CB and 20CQ PERMANENT MAGNET MOVING -COIL SPEAK-

for ordinary power, " Class B " and Q.P.P.
respectively, complete with input transformers. Cash or C.O.D. Carriage Paid 81/15/0
ER

17/6'

Deposit 1743: Balance 11 monthly payments of 17/-.

Paid, 12/12/8.
Balance in 8 monthly payments of 6/6.

former for power or pentode. Cash or C.O.D.
Carriage Paid, 16/-.
Balance in 2 monthly payments of 5/6.

YOURS FO

6/only

5/6
only

tir-41.-GRAMO MOTORS
(-ZZI-d

AND PICK-UPS

GARRARD CLOCKWORK MOTOR, No. 30,
Carria
with automatic stop. Cash or
Paid, 81/f/6.
Balance in 5 monthly payments of 5/-.

NEW GARRARD MODEL 202A. 12 -in.
Turntable. Electric Motor for A.C.
Cash or C.O.D. Carriage Paid, 12110 0.
Balance in 8 monthly payments of 6/-.
AUTOMATIC
RECORD
GARRARD
CHANGER for A.C. mains. Mounted on unit

plate complete, ready for fitting in position,

including Garrard pick-up and tone -arm.
Send

5/6
only

Balance in 6 monthly payments of 5/6.
NEW FERRANTI "CLASS B" SUPERInstantly converts
your set to " Class B." Complete with Valve.
Ready assembled. Cash or C.O.D.
Carriage Paid, 13/3/0.
Balance in 11- monthly payments of 5/0.
POWER CONVERTOR.

Send

519
only

Cash or C.O.D. Carriage Paid, 110/0/0.
Balance in 11 monthly payments of 18/6.
GARRARD ELECTRIC MOTOR A.C.4, with
12 -in. Turntable. Cash or C.O.D. Carriage
Paid, 12/2/6.
Balance in 7 monthly payments of 5/9.

Send
only
Send

61 only
Send

18/6
only
Send

5/9
Only

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

6E, High Holborn, London, 16,0.2, Telephone : Halbern 3246

Dear Sirs, -Please send me CASH/0.0.0 /17.E
for which I enclose £

e

rl

NAME

scut -oft oPode- ito aciciceit

ADDRESS

Pr. W. 4/11/33

'11

11,
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The Truth About

THE "ORBIT"
BELLING -LEE

Mains Disturbance

SPECIFIED IN

Suppression

"PRACTICAL WIRELESS" BOOM SET

5 -way Battery card fitted with Wanderplugs and Spade terminals, eath 2'-

A chain is as strong as its weakest link,
a set is as good as its connections.

Belling -Lee Radio Connections have

The Post Office Engineers say that 8o to go per
cent. of electrical disturb-

each 3d.

Right, Bowspring Wanresilient
derplug. patent
construction. in colours,
lettered in White.
No.

1046. each 1?,d.

carried.
are

The position of Belling & Lee Ltd.

atmospherics, nor will it
interfere with incoming
signals, but it does its job
in a satisfactory manner

A great deal of nonsense has been pub-

doctor's prescription, the " doctor ' in
Pickup, Pickup, at 3d.
3 Bowspring Wanderplugs this case being the Engineers of the Post
lettered GB+, GB -1, GB -2, Office.
No " proprietary rights " are claimed
at rid.
by Belling & Lee Ltd. for their DisturbLeft, R type terminals,
ance Suppressor. The circuit and details
Bakelite insulated
rotating capture head
lettered in white; self bushing special nuts and
washers.
No. 1003,

is mains

catering for the majority.
Their Disturbance Sup-

been specified by the Designer of the lished regarding this subject, both in
advertisers' announcements and in various
" Orbit." He calls for :editorial notices and articles.
The
1 5 -way battery cord, at 2s.
position of Belling & Lee Ltd. in this
4 R type terminals lettered A, E, matter is as a dispenser making up a

non -

ance

The Suppression of
Man-made Static

of construction are published in their
catalogue, and the Post Office Engineers

Belling -Lee Ltd.,

pressor will not cut out

in 8o to 90 per cent. of
cases, and at a minimum

SEND

It must be fitted at the
source or at the listener's

FOR

cost.

main switch, not at the

FREE

Each, los. 6d.

BOOKLET

back of the set.
Belling -Lee Mains Disturbance Suppressor. List
No. z x r8.

Nana
Address

state that such a unit will deal with

8o to 90 per cent. of interference cases, and

to to zo per cent. need additional treatment, such as moving the aerial away
from the interference, and screening the
lead-in.

BELLING & LEE LTD
CAMBRIDGE ARTERIAL ROAD, ENFIELD, MIDDX.

BLUE S' POT SPEAKERS
The Be All and End All

//

of Radio Satisfaction

you are now setting about the task of building your new season's
receiver, if you are constructing one of the popular kits now on

sale; remember this :Your ultimate satisfaction depends entirely on the quality of the

reproduction. Poor performance in this respect can spoil the whole
of your efforts. Ensure the fullest possible success by using one of
the famous Blue Spot Speakers. They represent the highest degree

of excellence that scientific design has yet been able to achieve.
Their quality of both workmanship and material is as high as quality
can go.
Write for Catalogue No. P.R.25S.

Any Receiver with a Blue Spot Speaker
is immeasurably superior.

MOVING COIL SPEAKERS

32'6 - 87'6

Also obtainable without transformers.

29 P.M.
32/6

MOVING IRON SPEAKERS

12'6 -

42' NEW BLUE SPOT PICK-UP MODEL 33
Complete with wire -wound volume control and
rotating head. One of Blue p

Spot's greatest achievements

rice 35/.

at'

SHE 13111111/11 RIM JINNI COMFANY LTV

BLUE SPOT HOUSE, 94,96, ROSOMAN STREET, ROSEBERY AVENUE, LONDON, E.C.r.
Telephone : Clerkenwell 3570.

Telegrams : " BIttosPot, !sling, London."

Distributors for Northern England, Scotland and Wales : H. C. RAWSON (Sheffield and London),
Ltd., too, London Road, Sheffield ; 22, St. Mary's Parsonage, Manchester; 177 Westgate Road
Newcastle -on -Tyne ; 37, 38, 39, Clyde Place, Glasgow.
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PICTORIAL DIAGRAMS.

CHECK YOUR CONSTRUCTION AGAINST THESE
MOVING COIL SPEAKER.

TUNING (Continued from page 372)

Since the battery switch is only

INSTANT -MATCHING

SPEAKER ADJUSTMENT.
TWO GANG CONDENSER

required at the beginning and end of
a programme, it is placed in a more
out-of-the-way position, partly to
retain. the " clean " and symmetrical

control arrangement and partly to
reduce the length of the connecting

PENTODE OUTPUT VALVE.

wires. Like the other controls, how-

ever, it comes readily to hand ; the
set is switched on by pulling out the
knob and off by pushing it in.

SAFETY FUSE.

As a Radiogram
By fitting pick-up terminals only

I have made all the provision that
is necessary for gramophone record
reproduction without adding either
to the expense or neat simplicity of
the set. Any reader who wishes
to build the receiver as a radiogram
can easily do so by fitting a switch
external to the set, and this question

is, as a matter of fact, fully dealt
with on another page.

1

Up to now I have explained the

controls in a general way, so now let
me go through the whole process

of tuning from the time the

METALLISED batteries are first connected.

BATTERY CORD.

WOODEN

EARTH.

PICK-UP.

AERIAL.
METALLISED DETECTOR.

CHASSIS.

Pull out the knob of the on -off
switch, set the reaction condenser to zero (anti -clockwise), and

set the wave -change switch to
the wavelength range required.
Now turn the main tuning knob
SHORT BASE VARIABLE -MU.

slowly from 0 to 180 degrees

MOVING COIL SPEAKER

and make a rough
note of the stations

Without

received.

altering the reaction
setting, find a signal

EXTERNAL TRIMMER

which is received fairly

faintly near the bot-

TUNING CONTROL

tom of the tuning dial.

Set the concentric
trimmer knob to its
midway position and
then re -tune if neces-

sary to bring the

WAVECHANGE SWITCH

station up to maximum strength. After

that, try the effect of
adjusting the trimmer
on the first section of
IRON -CORE TUNING
COILS.

REACTION

CONDENSER

the gang condenser ;

this is done

by rotating the

AERIAL COIL

star wheel which
is to be found on

TUNED ANODE
COIL

side of the com,

the right-hand
ponent.
That is the only
preliminary ad-

justment called
for, and once it
has been made

you can proceed
to tune in station
after station with
the

greatest of

QN-OFF SWITCH. ease.
Construction is
Cully described

A.V. C . UNIT

GRID BIAS BATTERY.

on365.368.
pages
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Each part of the Circuit of the

i Orbit-H.F., Detector,
THE H.F. STAGE EXPLAINED

THE DETECTOR STAGE
EXPLAINED

and
L.F.-is here carefullpexplained,

IT has already been stated that the

;

addition to iron -core tuning coils,
but the actual method of employing these

I

ORBIT employs One H.F. valve, in

THE detector circuit of the ORBIT
is of especial interest, chiefly
because it is in the anode circuit

together with a clear explanation of the Automatic Fading
Compensating Device

of this valve that the Varley A.V.C. unit
is connected. This unit is called by its
components has not' yet been detailed.
makers an automatic volume control, but
On referring to the theoretical circuit of tuned -anode circuit. It is well known that in the present instance it is not used
it will be 'seen that the aerial circuit is the maximum amplification from a valve in the capacity for which it is primarily

direct -coupled, the coil not even being is obtained when the load in the anode intended. Before going any farther it
tapped. At first sight one might be inclined circuit approaches infinity. The usual might be as well if I explain exactly what
to think that such an arrangement could difficulty of obtaining this degree of load is meant by automatic volume control
not be selective. It must be remembered,

however, that the coil is not of the air core type, but is one of the modem
iron -core coils having a Litz winding. Thus,

the selectivity is higher than would be the

case with an ordinary tapped coil, with
the added advantage that signal strength
is naturally greater. The coil is fed

from the aerial through a small series condenser in order to assist in the selectivity,

Pg'

and this complete tuned circuit is connected to the first valve, a variable -mu
screen -grid. Numerous articles have been
published in PRACTICAL WIRELESS point-

ing out the great advantage of this type
of valve. Readers will know how the
sensitivity of the valve is increased when

receiving a weak station by reducing

Fuse

the grid -bias applied to the valve, and how

the powerful local station is reduced to

avoid overloading difficulties by increasing

the bias on the valve. In this receiver
the biasing control is effected automatically

through the medium of the A.V.C. Unit,
a full description of which appears elsewhere. A manual control has thus been
removed and the operation of the receiver

C

C

s0000

/Moot

, g#

.9,"
Concek."I'rce
Theoretical circuit of F. J. Camm s amazingly successful re- 0,vOn Orcfh

ceiver, with automatic fading compensation.
Coupling between the is to find a component which offers a con- since the term is frequently misused.
H.F. valve and the detector is effected stant load at all frequencies. A tuned Real automatic volume control renders
through the medium of a second iron -core circuit ' provides the required optimum the signal strength of- every station received
coil which is employed in the efficient type load at any frequency to which it is tuned, precisely the same, 110 matter over what
but generally speaking the valve will oscil- distance the transmission has to travel
late when such a circuit has the same before it reaches the receiving aerial.
30,Gooainu, moon Clt.
frequency as a similar circuit arranged Principles of
on the grid side of the valve. When,
A.V.C.
however, we employ a screen -grid valve
vC.
principle R.Unic
and arrange the tuned -anode circuit in a of The
autocertain way, we can obtain stability, with maticany volume
A.VC:
L.Ar
0

simplified thereby.

all the advantages of the tuned anode.

(Cont. on page 378,

How Stability is Obtained

If you refer to the circuit diagram you
will see that the anode is joined
to a transferable tapping on the

,t7o

ti

coil, a switch changing over
the tapping according to the
wave -band which is in use.
The end of the coil is joined
to the H.T. supply via a de coupling resistance and the
opposite end is joined to one
side of the tuning condenser.
Instead of joining the other

-000.3,11/4'

Pei

end of the tuning condenser to

the end of the coil, however,
it is taken direct to earth, thus
.00cio-Aime
Tummy Come:.

The H.F. portion of
the circuit.

enabling a ganged condenser to
be used, and the moving plates

joined to earth.

.44/Fcl.

SQ 000

aiets.

The Detector portion of the Orbit circuit.
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How to build a Make
Superhet lath Automatic
Volume Control &Class`B'Output

WONDERFUL
INSTRUCTION

Never before has there been any receiver for Home Conte
structors on such an ambitious scale as this new Listen
" Skyscraper " Seven -valve Super -het. It embodies every
up-to-the-minute advance and refinement of the most
luxurious factory -built super-bets-it gives the constructor
the opportunity to build a £20 receiver for less than half
that price. The circuit of the Lissen " Skyscraper " Seven. valve Super -het incorporates a 6 -stage bandpass filter,
giving exact 9 -kilocycle channel and therefore providing a
standard of selectivity never before achieved by gt home constructor's kit set and very rarely found except in laboratory
apparatus. Amplified Automatic Volume Control is provided, a special valve for this purpose having been produced
by Lissen for use in this receiver. The use of this Amplified
Automatic Volume Control constitutes an entirely new experience in listening ; no " fading," no " blasting "-you
will find yourself enjoying every word of every programme,

however near or however distant, without the slightest
temptation to interfere with the receiver once you have
tuned it. This is radio listening as it should be enjoyed

Lissen Class -B Output through a new full -power Lassen
Moving -coil Loud-speaker-glorieus rich tone and Yrtaiestic
volume, actually more faultless in its reproduction than
anything you ever heard from
even the most powerful mains
receivers yet wotking econctr
mically in this Lwsen "Skyscraper' from H.T. batteries.
Lissen have published for this
great new "Skyscraper"
Seven -valve Super -het a most
luxurious Chart which gives
more detailed instructions and
more lavish illustrations than

COMPLETE

WITH

7 -VALVES
To LESSEN LTD.
Publicity Dept. ISLEWORTH

Please send me FREE CHARt
of the "Skyscraper " Seven -

8.116

have ever before been put into
a constructional chart. It makes
success certain Cm everybody
who decides to build this set ; it
shows everybody, even without
previous constructional expo.

rience, how they an have a
luxury receiver sad save
pounds by building it themselves. A copy of this Chart
will be sent FREE In return
for coupon on the left, or your

radio dealer can supply you.
Get your FREE CHART now

valve Soper -bet.

Address

P.C. 1334

"SKYSCRAPER"
SEVEN VALVE SIJPERHET

378

;

control is that a part of the signal voltage

How Automatic Fading
Compensation is Accomplished

on the Orbit
developed in the detector circuit is rectified
and applied to the grid or grids of preceding
variable -mu amplifiers in the form of nega- name to automatic volume control, since
tive bias. Thus, as the detector signal it truly descrihes the actual function of
voltage is increased by a powerful signal, the ingenious device-so now it will be
the V.M. grid bias is correspondingly
to consider its method of operaincreased, with a result that the degree of interesting
tion and connection in the circuit. So that
H.F. amplification provided is made
less. This, in turn, reduces the signal
input to the detector valve ; - the
complete action is to a certain extent
self -compensating, and tho nett result
is, as stated above, that the output
from the receiver is maintained at a

densers.

The

high -frequency

choke

occupies the usual position between the

anode of the detector valve and the coupling
component, whilst the " Westeetor ' is

connected in series with a fixed condenser
between the anode and earth. The positive

side of this component is connected to
earth (and, of course, to the filaments of
the valves), so that the rectified
current makes the filament more
A lead is taken from the
negative end of the rectifier through
the fixed resistance to the terminal
marked " A.V.C." This terminal is
positive.

actually joined to the lower end of

constant level.

`Advantages of A.V.C.
The advantages of
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the aerial timing coil.

Action of Automatic Fading Compensation Device

automatic

the A.V.C. unit I can describe in

more detail its complete action. In
the first place, it will be apparent that

signals is prevented. Those readers
who have had any experience what-

some of the H.F. signal currents
appearing in the detector anode

ever of listening to stations more

circuit will be diverted through the
rectifier, so causing the valve filaments to become more or less

than a few hundiocl miles away have
noticed that at one moment signals

can be heard Perfectly and the programme thoroughly enjoyed, whilst

Since the grid,, of the
positive.
variable -mu amplifying valve is connected, through the coil and a
decoupling resistance, to the negative

at the next the volume has fallen
almost to the stage of inaudibility.
This kind Of thing makes distant

side of the rectifier, it will be seen

reception far from enjoyable, and i,
one reason why many set users have

been forced to the conclusion that
The Varley A.V.C. unit.
distant reception is impossible from
an entertainment point of view. Fading the theoretical aspects can more readily
cannot be overcome, or even reduCed in be understood I have had the portion of
the slightest degree, by making the set the complete circuit diagram in which
more sensitive and employing an additional the automatic fading
4f."
number of valves, but only by using some compensator appears
system of automatic volume control which

functions in the manner which I have
previously outlined.
Absence of Fading
Automatic volume control is a feature
that has only been available to the home
constructor for a comparatively short time,

re -drawn as a separate
circuit. The portion of

the circuit concerned
is reproduced on this
page as well as a
close-up " of the

Varley unit.

the reception of every station at precisely and patthe same volume level, cannot be obtained

ented

with any other than a receiver having compo-

nent
which

Now it will be quite apparent that the

amount of signal current diverted through

the rectifier, and hence the value of the
bias voltage applied to the variable -mu
valve, is dependent upon the strength of
As the signal strength becomes greater,

NE'
Chorn

so the bias voltage is raised and the amplification of the valve lowered.
Consider, then, that happens when
listening to a signal that normally fades and
which cannot afford anything like pleasur-

able reception on an ordinary receiver.
As the carrier wave becomes weaker the

V.M. valve gives more amplification, but

as it increases in strength the V.M. bias

atrovfilmc

from the system can be obtained in a consists
perfectly simple way. By making use of of a " Nithe Varley A.V.C. unit as I have done in eore"H.F
this set the terrible bugbear of fading is choke, a

that as the filament becomes positive
the grid becomes negative in respect
to it ; in other words, the grid is biased
negatively, and the degree of amplification afforded by the valve is reduced.

the signals being handled by the detector.

The

but it is one which is bound to become Varley
universal in the near future ; at any rate, A . V . C .
on sets which make any claim to modernity. unit is a
Complete A.V.C., by which I mean the cleverly
system that successfully makes possible designed
upwards of two high-frequeney amplifying
stages, but many of the advantages accruing

_

Now that you have a clear understanding of the connections inside

volume control are both numerous
and important. One advantage has
already been quoted, but a far more
important one is that the fading of

reduced to a minimum, whilst overloading of " Westecthe detector valve (and the distortion which tor" high must inevitably follow), often experienced frequency
with an ordinary type of receiver when metal reclistening to the local station, is impossible. tifier, a
I have briefly explained the benefits fixed re -A. VC.

Sepies
Goad:

f-tif"

Metal

is increased and less H.F. amplification is
provided. The combined results of these
varying actions is that the volume of sound
emerging from the loud -speaker remains
constant, irrespective of any fluctuations
in signal strength caused by fading.
It is sometimes argued that any form of
automatic volume control must necessarily

reduce the sensitivity and range of a

Rectly'r..e/. receiver. With some haphazard and badly thought -out designs this' might be true,
but so far as this set is concerned it most
certainly is not. I have thoroughly tested
the receiver both with and without the device, and can say without hesitation that the
average volume level of the most distant

A.
conferred by the A.V.C. unit when used sistance, Decoapm7o. Conee'
of stations was just as good with the
in the set as an ANTI -FADING and two
A.V.C. unit as without it. The apparent
COMPENSATION device-I prefer this fixed con- Circuit diagram of the A.V.C. unit.
(Contimei on page 380)
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SCREENED GRID CIRCUIT

MOVING COIL SPEAKER
SINGLE

DIAL TUNING

Beautifully proportioned cabinet work and
magnificent performance characterise these three

Cossor Radio Consoles. Due to the use of
the latest type of Moving Coil Speaker, their
reproduction is superb. Hear one of these
remarkable value -for -money Consoles at your
local Wireless Shop.
COSSOR CLASS
Model 3456

"B"

BATTERY CONSOLE

Complete Receiver, as illustrated, with Cossor 220 VS Variable -Mu

Screened Grid, Cossor 210 HI. Detector, Cossor 215 P Driver and Cossor
220 Class " B" Output alves. Single -dial tuning, 'electivity control
and ombined volume control and "on -off" switch. Wavechange
switch for 200.530 and 900-2000 metres. Handsome walnut finished Console Cabinet, 2 ft. 11 in. high, 1 ft. 2 in. wide, 11 in. deep, giving ample

Ne7.0
7 I

ac ommodation for batteries. Permanent Magnet Ay'

Moving Coil Loud Speaker of the latest type.

eh

PRICE
Gramophone Pick-up Plug and Socket.
Hire Purchase Terms: 20/- deposit
Price does not include Batteries
and
so
monthly payments of 20/-.
or Accumulator.

COSSOR ALL -ELECTRIC CONSOLE (for A.C.
Mains) Model 3468
similar to Battery Model 3456, but operating from Electric
Light Supply. Complete with four Cossor A.C. Mains Valves viz :
M.V.S.G. (Met.) Variable -Mu S.G., 41 M.H. (Met.) Detector, 41 M.P.
Output and 442 B.U. Rectifier. Mains Energised Moving Coil Speaker.
Illuminated tuning -dial. For A.C. Mains only,
200/250 volts adjustable, 40/100 cycles. PRICE
Specificatio

£10.15.0

Hire Purchase Terms: 25/- deposit
and so monthly payments of 21/-.

COSSOR ALL -ELECTRIC CONSOLE (for D.C.
Mains) Model 3469
As Model 3468, but for operation on D.C. Mains. Supplied complete
with three Cossor D.C. Mains Valves viz: D.V.S.G. (Met.) Variable u S.G., D.H.L. (Met.) Detector and D.P. Power
Output. For D.C. Mains only, 200/250 volts
PRICE
(adjustable).
Hire Purchase Terms: 25/- deposit
and so monthly payments of 21/-.
Prices do not apply in I.F.S.
Legs are detachable on all Console Models and the receivers
can be us:d as table models with legs detached.

£i0.15.0

SEND

THIS COUPON FOR

FULL PARTICULARS
To A. C. COSSOR LTD., Melody Dept.,
Highbury Grove, London, N.5.
Please send me free of charge, Folder No. L.107 which gives
full particulars of Cossor Console Receivers.
Name
Address

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

PILAU. 4/11/33
0555
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THE OUTPUT STAGE of the 0

IT EXPLAINED

(Continued from page 378)
If you examine the circuit or wiring type to provide sufficient signal strength.
volume was considerably better with the plan, you will find that a .0002 mfd. The transformer is parallel -fed, and the

unit in circuit, since the programmes could fixed condenser is joined between the anode primary and secondary are joined together
be followed through in comfort and without of the detector valve and earth. The in order to provide an auto -transformer,
the continual fluctuations in signal strength. objcet of this is to smooth out reaction having a step-up in ratio slightly greater
oerw. PrOving its control, but it is actually in parallel with than the transformer itself. This principle
the A.V.C. unit. In view of this it " robs " has, of course, been explained before to
° Worth
unit of some of the current which it our readers. There is no risk of instability
You will the
would otherwise receive. In other words, in this stage as the complete anode circuit
b e inter- it tends to decrease the efficacy
of the auto- of the detector valve has been designed to
ested
to
fading compensator device, although eliminate all H.F. components and is
know o f itmatic
gives an improvement in another direc- thoroughly decoupled. Thus we have
some defi- tion.
a matter of fact, the combination fed to our pentode a pure signal, regulated
nite tests of the As
and the particular capacity by the A.V.C. device to be of sufficient
that I tried chosenunit
was found to give the best results strength to provide good volume with all
in conjunc- under most
conditions, but I have found risk of overloading removed, and it only
tion with that on stations
fade extremely remains to pass this to a reproducing device
the auto- badly, or when which
the set is used in a sufficiently high in standard to do justice
matic -f a d-

notorious for fading, it is better to it. We have chosen the W/B
ing -com- locality
to disconnect the by-pass condenser by Again this is no stranger to our readers.
pensation removing
the wire going from one of its A high-class moving coil, fitted with
device, and

to the .1 mfd. condenser situated
AMC although terminals
behind it. I have already stated that
these are just
combination of A.V.C. unit and confully cover- the
ed in the denser is " just right " in the majority

a neat base so that it may be stood on the
baseboard, and provided with an adjust-

able matching transformer.

The

two

outside terminals are joined to the recases, but if you are situated in an spective leads, and two arms are then
Test Re- of
port, there unusually " bad " locality you might adjusted to provide the correct load for the

to try the effect of diso is no harm find it interesting
the condenser. In receiving
z -r- in repeat- connecting
Poste
Parisien
during
the tests I referred
ing them to above I found that removing
an Off
conSmitai
as they are denser enabled reception at uniformthe
strength
particularThe L.F. portion of the Orbit
be obtained over indefinite periods.
ly relevant to To
circuit.
the best of my belief this receiver is
to the sub - the very
three -valve battery -operated
jqct now under review. Now Fecamp is a receiverfirst
ever offered to the home constation that normally fades very badly in the
which includes the undoubted
area in which the PRACTICAL WIRELESS structor
almost revolutionary refinement of
laboratories are situated, so I tuned in this and
automatic
fading compensation. In this, as
station first on an ordinary four -valve re- in numerous
respects, the receiver sets
ceiver and then on the ORBIT. In the first a standard of other
which will doubtless be
place, the station was received quite loudly, widely copieddesign
in the future.
but the signal strength fluctuated so much
that the programme could only be followed
by making a definite effort, and certainly
THE L.P. STAGE
not in an enjoyable manner. When the
same station was tuned in on the ORBIT
(the two tests were, of course, carried out
within a few minutes of each other), its transmission could be heard at really comfortable

strength and could be enjoyed indefinitely,
due to the perfectly steady strength at which

valve. Surely nothing could be simpler,
and at the same time more efficient, than

this device.

All risk of incorrect matching

is removed, and in addition there is the

advantage that that matching may be
slightly modified in order to give a slight
modification to the tone where such is
needed. Thus if

the reproduction

is

required a little more on the deep side, or
a little more top note emphasis is required.
the arms may quickly be moved to provide

that effect and as easily replaced when

necessary.

.....,

EXPLAINED

T....v.. 6..

THE Class B stage has
received a great deal

of publicity lately,
it came in. In order that I might satisfy and it may at first be wondered
why
this arrangement
myself conclusively that the automatic -

fading -compensation device really was dead is not incorporated in our.
right, I repeated the tests with two receivers latest receiver. It is appre-

time after time-IN EVERY CASE THE ciated, of course, that for
Class B working, a driver
RESULTS WERE IDENTICAL.
Even then I was determined to leave valve and transformer is
nothing to chance, so I searched all round

necessary, with the addition

the' dial on the standard four-valver in of one complete stage to the
an attempt to find a signal that faded so receiver. When this set

badly that at a normal setting of the was designed, the question
volume control it periodically became of cost was kept well to the
inaudible. Eventually, I found Poste front, and thus, when

Normally this
station is received very well indeed and
at great strength (it works on a power of
60 kw.), but in this particular instance

arranging the output, it was thought most
desirable to return to the simple pentode
output circuit in order that the total cost
of the receiver would be within the pocket
it was fading very badly indeed ; so badly, of the majority of our readers. It must be
in fact, that to follow the programme remembered that the pentode will deliver
constant adjustments had to be made to sufficient volume for the average home,
the volume control. Upon bringing the and if certain precautions are taken the
Orbit into action, however, an almost quality at that volume can be just as good
perfectly steady signal resulted without as the Class B stage. It cannot, of course,
any adjustments being called for after the be increased to provide anything like two
Parisien on 328.2 metres.

preliminary tuning. I say " almost perfectly
steady," because there was undoubtedly a
slight variation in signal strength, but this

watts, but it is not everyone who wants

pleasurable reception that was afforded.

obviously had to be of the transformer

was not sufficient to interfere with the

Q.;;;;fili:P.o.c.:V.RH)1.)01.14110,101)9
such a volume for normal listening. The
pentode was thus decided upon, and the The output stage, showing the WI B. Microlode
coupling between detector and pentode Speaker. You can " match up in an instant

with this ingenious speaker.
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CELESTION LOUDSPEAKERS
ARE SUITABLE FOR

'ORBIT
Proof of

CELESTION

Ask your dealer to demon-

'she cary Soul of Cliusic

P.P.M.9 P.P.M.19-

strate Celestion either in
chassis or cabinet form.

£1.15.0
= £2 .7.6

- -

Outstanding Superiority

Celestion Ltd., London Road;

After stringent tests Mr. Camm has approved and
recommended CELESTION Loudspeakers for use
with many of his receivers and every constructor who
values outstanding performance combined with

106,

efficiency will follow this lead.
It is attention to detail in construction and design that
puts Celestion in the forefront of modern loudspeaker
design. Celestion speakers incorporate the finest
cobalt -steel magnets, and can be supplied to match

any set or type of output.
CELESTION CLASS 'B' SPEAKER -AMPLIFIER
The easiest way of fitting Class 'B' to your set is to substitute the Celestion Combined Class 'B' Unit and Moving coil speaker for your present loudspeaker. It is connected
as easily as an ordinary speaker and no alterations are

necessary to your set.
All the amplifying apparatus
is attached to the speaker chassis-you have no untidy

odd boxes' or trailing wires.
'B' Stage 9 Chassis £2.15.0 'B' Stage 19 Chassis £3,.7.6

FOR TEN YEARS THE FOREMOST
NAME IN SOUND REPRODUCTION

Kingston -on -Thames.

Showrooms

Victoria Street,

S.W.1.
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Any Intelligent/Kan or Woman

CAN Make These and Make Money!
Made at Home for 2/3

Sold at 61 --PROFIT 3/9
SELL AS FAST
AS CAN MAKE

ES PER WEEK 5 HOURS A DAY!

Gentlemen,

I am very pleased with the excel-

Dear Sirs,
I am writing to
let you know how
well

lent service you

give and also the
quality of the

I - am pro-

gressing.
I started

x5

worth

of

goods.

My spare time

has

months ago with
3os.

am getting

made £4 its. rid.
profit in the first
weeks

value for
money.

and

can make as much as 200 per cent.

The last five weeks' business

has brought me in 125

7s. 6d.,

working 5 Hours a day.

These excellent results are due

to your kind assistance at all times.

(Sgd.) E. W. Edwards.

PRODUCTION
EXPECTED

Dear Sir,

I have managed to get into the
Trade, although I did not look for
it, as I started too late in the Season.

However, I have had trial orders
froth all the Ironmongers here, and

all are very pleased and there are

complaints.
I am looking forward to Contracts
from the same
sources this next
Season, and I
hope to be able to

no

in for mass

production gear.
am
very
I
pleased I took up
your proposition,

and in my humble opinion there
'sn't a better product on the
market. I have had all the other

kinds through my hands and have
dissected them all, and I know they
are all inferior.

Yours faithfully,

(Sgd.) Allan L. Litt -Wilson.
(Original can be seen.)

Doubled Their Incomes!

Let us introduce you to genuine, honest, spare -time work
and week out.

MASS

go

Many People LIKE YOU Have
in the comfort of your home at which men and women
to -day are making handsome Profits regularly-week in

(Original can be seen.)

full

my

T h e product
sells as fast as I can make it.'

now have stock
and plant valued at £40. All my
chemicals I buy in bulk, so that I
profit.

very

satisfied that I

chemicals. I
five

been

limited, but I am

By simply posting the Coupon below you can learn
at once how you can BUILD UP PRESENT AND
You can commence on
FUTURE PROSPERITY.
your Kitchen Table, in a spare room or outhouse. The
work is clean, safe, pleasant and quite simple. It is the
making of our Patented Radio Appliances. The
demand for these Appliances is so enormous that it
runs into MILLIONS.
Help us to supply this demand and help yourself to the
profits. You can make anything up to E3oo a year this
self -same way I

Think what you could do with all

those extra L's. Why, it means freedom,

or

technical

Dear Sir,
I thank you

for
your
straightfor ward
and easy process.
I think it is one

of the best hobbies

that anyone could

take up.

(Signed)

F. J. Herbert.
(Original can be seen.)

One

Man Earned

1960 in Spare
Time
profit

and, if necessary, we will take sufficient
of your output off your hands to ensure
it, provided only that your work comes

up to the easily attained standard of
efficiency-we undertake to continue

knowledge.

There is no expensive " plant " to buy.

your training FREE as long as re-

Only a few small hand tools and presses,
most of which you can make yourself at
trifling cost. And you are not " tied "
in any way whatever. Your profits are

quired. Start now.
The Market is
unlimited and cannot possibly become
overcrowded. It is A GOOD, CLEAN,
HONEST, STRAIGHTFORWARD

only limited by the amount of time you
choose to devote to the work.

N.B.-The originals of these and
other testimonials may be inspected
at our offices at any reasonable time.

STRAIGHTFORWARD

WE GUARANTEE you

independence, and a definite " knockout blow " to Financial Worry and
Trade Depression.
The wonderful part of it is that you
need not have the slightest previous
experience

(Sgd.) Norman Stockwell.
(Original can be seen.)

BUSINESS which will help you to
become your own " Master."

§; COUPON

To Mr. V. ENGLAND-RICHARDS,

THE ENGLAND-RICHARDS CO., LTD.,'
249, King's Lynn, Norfolk.
Sir,-Please send me at once, and FREE, full details as to how I can

Send this form for
FREE Instructions
How to Start

Make a Patented Radio Speciality for 2s. 3d. to retail from 6s. to 7s. 6d.
and Make Money at Home in my spare time : also Big Broadsheet of

I

Fully Illustrated Original Testimony from those already making Big
Money.

It

I

enclose 2d. stamps for postage.

Print your name and address boldly
in capital letters on a plain sheet'
of paper and pin this coupon to it.
"Practical if fireless,'' 4 11 33
MO WM NMI MN OM MI 1111.11116 in Mlle IN OMB OM MIMI MB 1151001 ICI
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Shl"'r-tWave

Section

as the coil " II " would then also be
Further Practical Points on the open
in circuit, and, as both coils " I " and " II "
are in series, the aerial would then, in
Technical Side
effect, be connected very much nearer

to the grid end of the circuit, making

By HANDER BARNETT

the damping too . great for short-wave
oscillation. With a long aerial, or when the

aerial tapping is too near the grid end, a

to be covered, the actual method of coupling series. condenser (.0001 mfd. maximum)
THE recent development of all -wave the aerial to the receiver may be rather a may be necessary in the aerial lead to reduce
tuners will no doubt make some problem; particularly so in the arrangement the damping. Two short-wave chokes
of the keen short-wave amateurs shown here. However, there is a simple in series are used in conjunction with two
give somewhat more consideration to this method of overcoming this (our object, by-passing condensers. Under certain contype of receiver, and to consider what are of course, is to ensure that the aerial, ditiOns it may be necessary to dispense with
the possibilities for producing a receiver shall be loosely coupled on the short the .0001 mfd. condenser, shown in the
of this type using home-made coils. The waves, in order to allow ready oscillation) diagram, from the valve anode to earth,
short waves lend themselves particularly if the medium -wave coil in the dual -range in order to maintain oscillation on the
well for experimenting with home-made tuner has a centre tap for the aerial con- shortest wavelengths. If, however, satiscoils as there is usually not very much nection. For short-wave reception, a short- factory reaction effects are obtained on all

labotir involved therein, and very fine
results can be achieved for a very small

outlay.
Now, there are a number of arrangements
which can be used to produce results which
Roughly,
can be quite satisfactory.

OUTPUT
TO LP.

OUAUPAMGETC4L

200-2000K 000

MARNA

441 . NI O... O...

FD

be classed under three types ; (1) Arrangeof separate coils
ments in

radio enthusiast testing a supposedly
faulty variable condenser the other day.

are used, selector switches being used to

LT -

switch one coil entirely in or out of circuit ;

(2) triple -range coils, in which a number

by various switching combinations can be

1.11

A FAULTY TEST
...«.......e...
.....
I WAS amused to watch a very young

the various arrangements available can

of coils are wound on one former, and

bands, keep it in circuit as it will help to
stabilize the receiver.

LT+

REAjou 0:41.200-2.000n

made to be operative over at least three Fig. 1.-The detector circuit of a short-wave
set showing the coil and sockets.
entirely separate wavebands, and lastly,
(3) plug-in coils, by means of which any
wave
coil
is inserted in the socket and the
wavebands within certain limits may be
switch SW closed, so that the long -wave
covered.
of circuit. The aerial is now
An arrangement which, up the present coil is out
between the grid and earth ends
time, has actually received very little midwayI,"
and this will provide sufficient
attention, but which lends itself very well of coil
for amateur use, either with home-made aerial coupling for short-wave reception
medium and long -wave work-.
or commercial types of coils, is actually as well as for
If, however, the aerial connection
a combination of the second and third ing.
arrangements, except that a dual, instead is brought farther up to the grid end of
of a triple -range, coil is used. The arrange- coil I " the receiver will not oscillate
on the short waves. This would be the
ment is shown in Fig. J.
effect actually if the switch SW 'were left
Using Coils In Parallel
Short-wave coils are plugged in the
sockets 1-4, whilst the coils in circuit

He suspected the fixed and variable plates

of making contact somewhere, and he

connected up a flash lamp bulb in series
with a battery, and left two free ends with
which to touch the two sets of plates. To
his surprise and concern the lamp lit
whichever way the dial was turned, which
seemed to indicate that the condenser had
completely broken down, and I am afraid
a quite reputable make of condenser was

forthwith condemned. Some time later
I saw that the condenser was quite in
order, for my young friend had forgotten

to disconnect the tuning coil from the
condenser terminals, so that there was
a completely closed circuit through his
testing system, of which the variable
condenser virtually formed no part at all.
R.R.

Do not make the same mistake !

REACTION

TUNING

corms

are those of a normal dual -range coil.
The short-wave coils are actually in parallel
with the other coils, and whilst we can

GOND

ry L.T

change over from medium to long waves,

merely by operation of the switch SW,
the whole of the short-wave bands, right
down to about 15 metres, can be covered
without any gaps by merely inserting the
correct coils in the sockets. Any type
of plug-in coil can be used, but the writer
suggests that the best type to use here for

LW GHOK
To LF STAGE

compactness and easy insertion are the

types which have both reaction and tuning
coils wound on one former, with the contacts

brought out to four pins on the one base.
Thus the sockets, 1, 2, 3, and 4 may
well consist of the sockets of an ordinary
4 -pin valve socket with the coils wound
on old valve bases. In arrangements
where both medium and short waves have

To HT-, LT-

EARTH

VALVE -BASE"
SHORT-WAVE COIL

MEDIUM a

Fig. 2.-Pictorial diagram of
the above circuit.

LONG -WAVE

COIL
To AERIAL
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60.0

The Ferranti " Lancastria.
Parva " Superheteroc yne
. ... a. ., a-,
«- .

I

-

ASHORT time ago we gave our im- mains portion of the receiver is amply propressions of the Ferranti " Gloria " tected so that it is absolutely impossible
model seven -valve superhet, so we for the user to touch any " live " portion,
have found it particularly interesting to even if he should be so inquisitive to
put the " small brother " of that excellent examine the interior without disconnecting
instrument through its paces. Strictly the mains supply.
speaking, the " Lancastria Parva" is a four valve receiver (plus full -wave rectifier), but External Speaker and Pick-up
such a description can scarcely be considered
In addition to the speaker fitted into the
accurately to describe the instrument since consolette cabinet, provision is made for
it really has seven " stages." It is thus at connecting an external one as well, and a
least equal in efficiency to many of last type especially suitable for this purpose can
season's receivers having almost twice as be supplied by. Messrs. Ferranti. There are
many valves. We mention this point just to also two pick-up terminals on the rear of
emphasize the fact that at the present time the ohassis, so that the set can easily be
the number of valves which a set contains is employed as a gramophone amplifier when
not by any means a measure of its capa- required. Our only criticism in regard to
bilities.
this is that when a pick-up is being em Concentrated Efficiency

The performance of the " Lancastria
Parva " is certainly not quite so good as

that of the larger " Gloria," but it is nevertheless more than commendable. One feels
on handling the set that it is extraordinarily
efficient, for the complete and self-contained

instrument measures only 10iins. wide by
15fins. high by 8kins. deep. In spite of this,
however, the set gives an output sufficient

for any domestic requirements, and the
quality of reproduction approaches very
close to perfection. There is no lack of bass

due to the use of the necessarily small
baffle, and if one could not see the set there
would be nothing whatever to suggest that
it was so small and compact.
Simple Controls

There are only three controls on the
" Lancastria " and these are small and
neatly arranged to harmonize with the
general scheme. The centre knob operates
the tuning condenser, which is driven
through the medium of an illuminated dial
marked off in wavelengths. On the left is a
second knob which serves to operate both
an on -off and wave -change switch. When it

that the output valve is a Ferranti type
LP4, which has a maximum undistorted
output of no less than two and a half watts.
Perhaps the first important point that
claimed our attention was the excellent

quality and absence of background noises.
Combined with this, however, it is worth
mentioning that the wavelength -calibrated

tuning dial was found to be almost dead
accurate, with a result that any required

transmission could be located with the least
possible delay. Not only could every worthwhile transmission be located, but it could

also be tuned in at excellent programme
strength. We did not attempt to count the
number of stations received during the
preliminary test, which lasted for rather

more than an hour, but we must have

received at least fifty that could have been
relied upon to provide real entertainment.
Ample Selectivity

It need hardly be mentioned that the

selectivity problem definitely did not
exist ; every station could be completely

eliminated within something like 8' kilocycles. As this is less than the frequency
separation normally allowed between
European transmitters it will be appreciated

that any stations working on their allotted
wavelengths could not possibly cause interference with others. On the medium -wave
band the set tunes from 200 to 550 metres,

and on long waves from 800 to 2,000
metres, from which it will be seen that

practically every broadcasting station in
Europe is within the tuning range. The
long -wave band is somewhat wider than
with most sets and the additional range
from 900 to 800 is very useful for those who

find interest in following the communica-

tions between airplanes and ground stations.
Besides this, of course, the extra 100 metres

increases the possible number of stations
to be received by three or four.
It was found that sensitivity was equally
The Ferranti " Lancastria" Superheterodyne. good on both wavelength ranges. At the

same time we would say that the somewhat
is turned clockwise through the first few
degrees it completes the A.G. mains con- ployed an external volume control is greater background noise on the higher
waveband gave the impression of signals
nections, and at the same time brings into necessary.
circuit the medium -wave tuning windings ;
We have mentioned the neat and compact being weaker. Incidentally, the rather
by giving it another slight turn the set is appearance of the cabinet, but we should noisy background on long waves is the only
changed over to long waves.
also, _say that it is extremely handsome, point in connection with the behaviour of
The right-hand knob is a very effective being made in veneered walnut with an the receiver upon which we could possibly
volume control with which the volume can inlaid strip running down each side. The comment adversely. We do not wish -to
be changed from maximum down to little speaker fret opening is of rather unusual imply by this that the " Lancastria " does
more than a whisper, without affecting the design and takes the general shape of a. not give a good account of itself on long
waves, but merely that it is not possible
quality of reproduction to any extent that shield ; it is simple and effective.

to make full use of the available signal
can be observed.
output if one is to have reception entirely
The set is made for use on A.C. voltages Generous Volume-Long Range
from 200 to 250 and is provided with a good
The " Lancastria " receiver was first free from extraneous noises.
length of flex and a lamp socket plug. tested on a 20ft. indoor aerial situated some
When despatched from the works the set twelve miles from the Brookmans Park Quality of Reproduction
We have previously remarked upon the
is ready for connecting to the most usual transmitters. At this range one was
A.C. voltage of 230, but by removing a obliged to turn down the volume control to excellent quality of reproduction afforded
safety lock -plate and transferring a wander a setting about the centre of its movement by this set, but we feel that this point is

plug it can be altered to suit any other to prevent the output stage being over- worthy of emphasis since the set is not
voltage within the range mentioned. It is loaded. The full significance of this state- provided with a tone control as is its "big
interesting to mention in passing that the ment can be realized when it is pointed out' brother" (or is it a sister ?). the " Gloria.'
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of importance to

The tone and quality appeared to be entirely

unaffected by changes in volume level or
even by connecting a pick-up so that anything in the way of a tone control would be
quite superfluous. Both bass and treble

were found to be perfectly blended, so

that any musical instrument from a drum
to a, piccolo sounded real. A good oppor-

tunity to study the reproduction was afforded by a Promenade Concert relayed
from The Queen's Hall on one of the evenings during which the receiver was being
thoroughly tried out. To the musical ear
the reproduction afforded was in the nature

of a real treat ; every instrument in the

symphony orchestra could be followed and
thoroughly enjoyed.
The Circuit Arrangement

The more technical reader will find the
circuit arrangement of the " Lancastria "

particularly interesting, since it is eminently

modern and employs the latest Ferranti
variable -mu heptcale valve (type V.H.T.4)

as combined first detector and oscillator.

This is followed by a Ferranti V.P.T.4

ORBIT CONSTRUCTORS
Mr. F. J. Carom, a designer noted for originality, again signifies

agreement with other leading Technicians in the exclusive
selection of a W.B. " Microlode " Speaker for the
"ORBIT." Further proof of W.B. outstanding
03
superiority is unnecessary; but

here area few users'
opin ions

variable -mu pentode, acting as L.F. am-

plifier, an 11.4 D. double -diode -triode second

x\le

detector and an L.T.4 super -power output

valve. A band-pass input filter precedes

the first valve, whilst the other tuned
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however, a direct negative voltage is
developed across a resistance connected (in
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capacity system and this provides sufficient
amplification to enable the power valve to
be fully loaded even on weak signals.
A Ferranti R.4 full -wave rectifying valve
is employed for power supply and the output from it is smoothed by the speaker field
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circuits consist of the oscillator coil and two
pre -tuned band-pass intermediate frequency
Volume is controlled by
transformers.
varying the grid -bias voltage applied to the
first two valves. Instead of using a resist-
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winding and by a generous network of

Vesta."

resistances. As a result of the care expended
in designing the smoothing circuits there is

absolutely no trace of mains hum in the

speaker.
At the moderate price of 13i guineas, we
can recommend the Ferranti " Lancastria "
Superhet to the attention of any reader who
requires a small, efficient, and really modern
receiver.

0-
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HITLER

THE DRAMA OF HIS CAREER
By JAMES MURPHY
THE story of the early years, struggles and rise
to a dominating position in Europe of one
who, whatever individuals and nations may think
of his policy, has already proved himself to be
one of the most remarkable figures in post -War
politics.

This enthralling account of a man who rose
from obscurity to a position in which heist able
to sway the lives and destinies of millions makes
a story which is fascinating in the highest degree.

JUST PUBLISHED.
Obtainable at all Booksellers, or by post
from George Neumes, Ltd., 8-11, South ampton
Street, Sirand, London, W.C.Z.

2/9 2/6

" MICROLODE"
Model P.M. 6

32'6

Complete

" MICROLODE"

Model P.M. 4A
42'- Complete
Whiteley Electrical Radio Company Ltd., Dept. D, Radio Works, Mansfield, Notts,

388

PRACTICAL WIRELESS

November 4th, 1933

By H. J. BARTON CHAPPI,I3, Wh.Sch., B.Sc. (I -Ions.), A.C.G.I., D.I.C., A.M.I.E.E.

EVERY new development in television

With the advent of Plastape the
wiring of your extension speaker
becomes child's play. Plastape
extension wires are entirely
self -moulding and lie unnoticed
under linoleum or carpets, will
fit flat round door jambs, etc. and

make a very neat job of what
might otherwise be an unsightly
mass of wires.
You can have a choice of three
colours

to

suit any decorative

scheme.

30 feet 3'4d. or 4d. per

AMPLION (1932

yard.

LTD.. 82/84. ROSOM AN

STREET LONDON, E.C.I

way the transmitting end is preparing

fiVe Pictures per second.

to cater for programmes of wider scope.
Not the least in this latter class was the The New Transmitter
intermediate film transmitter and receiver,

For a whole year the Fernseh A. G. carried

featured by Fernseh A. G; at the recent out numerous experiments with this device.
German radio exhibition held in Berlin.
and the various improvements effected
were made public recently. The transWhen First Shown

mitting side is shown pictorially in Fig. 4.

The first apparatus of this nature was the subject or scene to be televised being
shown last year, and Fig. 1 gives an idea either floodlighted or exposed to ordinary
of the model used. Any scene which had daylight (that is to say, the scheme lends
to be televised was first of all filmed, itself equally well to studio working or
then developed, fixed and finally scanned outdoor events). A movie camera of the
in a manner somewhat similar to that shown normal intermittent type takes a film of
in Fig. 2, which portrays the original this, and after leaving the camera the film
Baird Tele-Talkie apparatus. An image is passed through a special double tank.
of the film was projected on to the scanning where it is rapidly developed, fixed and
disc, as illustrated in Fig. 3, and this was washed. The film then passes across a
scanned. By having a photo electric cell scanning disc having sixty small holes
mounted behind the disc the varying light arranged around the circumference of a
pulses were changed to current pulses, circle, and two revolutions of the disc
these being transmitted to the receiving take place during the passage across the
end for " reassembly " in the television " frame " of one picture on the film.
apparatus.
The picture is therefore broken up into
Naturally, there is a certain time delay a 120 -line scan, and as there are twentybetween the filming of the actual event five pictures per second transmitted, it
and its portrayal in the television receiver,

BUY

but as will be seen from the German notice

is being watched with the keenest featured in Fig. 1, this is only Of the order
interest by the ,potential " looker," of fifteen seconds. At the time the public
not only for posiible improvements at the saw this apparatus, a ninety line scan of
receiving end, but also to see in what the film was used, together. with twenty-

(Continued on facing past)

sIFAPMETERS

and

TRANSFORMERS

for ACCURACY and
RELIABILITY

Fig. 1. - The intermediate film television
transmitter shown hp
Fernseh A. C. in Berlin
in 1932.

Mains Trans-

formers for

Valve Recti-

from

fiers

19/6
For

Westing-

house Rectifro m

fiers

17/6
Output Transformers from 21/C11..!:,1,s from 10/6
Voltmeters, Ammeters
and Milliammeters

Moving iron from

7/6

Movi;Ig coil from

27/6

'?,:;ulated Test Prods 9d. cad.

SIFAM ELECT. INST. CO.,

LTD.,

1O!':7{ WORKS, BROWNING STREET, S.E.17

Fig. 2.-The first Baird tele-talkie transmitter.
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" Light Modulation for Television,"

In this way the picture

r°

COSTARSLANZ)

is turned back or re -converted into its
SCANN/NG
light values, and this is recorded on
s0/5C
FA ce a film camera of the continuous and not
intermittent variety -see Fig. 5. The
film is then passed through separate
HIGH VOLTAGE MAINS VALVES
chambers for developing, fixing, washing
A complete range for all purposes.
and drying. After this it is fed to a There's no need to scrap Ostar-Ganz valves when
theatre projector of the intermittent your electric supply is changed over from D.C.

UNIVERSAL

kind, so that the film can be thrown
on to a screen in the normal manner
to be watched by a large audience.
At the Berlin Exhibition this screen

O

was very large, about 12ft. by 8ft., and

Fig. 3. -Showing how a picture of the film after passing through the camera the film
is projected on to the scanning disc face for has the emulsion and picture washed away,
is then re -emulsified and dried, emerging
exploring purposes.
from the last tank as a sensitive film for the
TELE-TALKIE TOPICS
whole process to be repeated.
(Continued from previous page)
The in'vention is one which is likely to
will be seen that the disc has to be kept have far-reaching effects, and once the
running at 3,000 revolutions per minute. small imperfections have been removed,
Associated with this rapidly -moving we can look forward to hearing more conexploring disc is the usual powerful light cerning this device. The apparatus at the
source, lenses, and single photo -electric transmitting end is not unduly complicell,

so that the detail in

Mel

the picture is " broken up"
in the normal tele-cinema
fashion, and sent to the re-

C5ANII11

ceiving end via special lines
or a radio transmitter. The

the emulsion, and hence the
picture, is washed off. From
here the blank film enters an
emulsion coating chamber,

A
csTITIP*m(3
KNEELS

LAMP

A.C.

They work efficiently on either,

NO BARRETTERS-NO TRANSFORMERS -NO RESISTANCES needed when you use the famous Oster Ganz High -Voltage Valves.
supplied for the ' A.C.-D.C. Universal Two ",'(see " Praeti
Wireless," Oct. 7th), also for the FIRST Universal SUPER -HE
and KITS for 3- and 4 -valve SETS and AMPLIFIER:,.
FREE Blueprint with tiret order.
JUTS

Work on any mains supply without alteration.

"HIGHMU 3" 9 gns. "HIGHMU 4" 12 gns.

Economical in current consumption.

Highly Selective. Hunt
Free. Guaranteed for one year.
Ferrocart iron core coils. Polar full vision Munilnated dial.
Ferranti transformers. Dnbilier condensers. Magnavox maimi
energised me. speaker. Attractive cabinet, and the latest typi.
" Universal " High Voltage Valves.
Write for fail Voice List "B " and List" B.S" of Model Ma So
EUGIEN FORDAT,
Telephone: Temple Bar 8608.
28-29, Southampton Street, Strand, London, W.C.2.

-

MICROPHONES
Buttons, 1/-. Volume Controls, Sd.
No. 1 Speech Pendant, Mike 6/6.

film passes on to a tank where

Microphone Carbon Granules.

chamber, finally emerging as

A

Carbon,

solid back,
blocks, 3d.
Mouthpieces,
carved or straight,
10d.
Carbon diaphragm, 55m/m.,
4d,
Panel brackets, pivoted, 6/-.
Reed Receiver Unit for Amplifier

nvaeets FIXING WAS NW

Fig. 4. -The Fernseh A. G.
intermediate film television
transmitter.

through the process again.
From the description, and
diagram Fig. 4, it will be
seen that a continuous loop of film is
employed, as distinct from one or more
reels, and in this way an enormous
economy in costs is effected.
stow CAMINO

.....adaNsi

EMULSION CONN

414

(CP.M.UOUll

Fig.

5. - Indi-

cating how the

received tele-

vision signals are
recorded a n d

finally projected on to a large screen.

one millionth of a second, it will be

appreciated what enormous strides have
been made in the perfection

of television apparatus.
It is not too much to hope

that the time is not so very
far distant when apparatus
will be devised which will
permit of the recording of
notable events so that they
may be reproduced through
the medium of the home television receiver on similar lines

to the above apparatus, al-

though, of course, it should be appreciated
that there are several details which require
careful consideration before we can hope to
At the Receiving End
see the Derby, for instance, in our homes
Xoming now to the receiving end, the whilst it is being run, with the same degree
signals are made to modulate a, powerful of fidelity as we at present see the cinema
beam of light with the aid of a Kerr cell picture.

TOPICAL PARAGRAPHS

making, 3/-.
Leaflet with diagrams free.0 stamped
envelope sent.
BROWN'S BATTERY SUPERSEDER

TO ADM TPAMMITTER

cated, being of such a size that it can be
mounted on a normal motor -car chassis
if desired for transport purposes. When
it is realized that the incoming television
impulses can only impress the film for

The Death of the Common Wave
GERMAN wireless papers comment freely
on the impracticability of synchronizing broadcasting stations on common

waves, inasmuch as experiments carried
HAS any reader heard the new Radio out tend to show that the useful range of
Lisboa station ? French listeners such transmissions is limited to a radius
state that this 20 kilowatter has been of from five to twelve miles maximum.
tisting since October 5th on 291 metres, a It is therefore considered that relays at
channel which will be later adopted by a present operating in Germany in this
transmitter to' be erected in the southern manner will have to be placed eventually
part of the country. In January, 1934, on separate channels, a step which may
the Lisbon station will change its wave- cause much inconvenience owing to the

In

glass capsule, enough for four button. Grade No. 1, 8d.; No. I.
Medians, 1/.;
No. 3, Fine, 1/6;

LM

then passes along a drying
a, sensitive film ready to go

makes H.T. from your L.T.

battery rectified

2 -volt

and smoothed. 3 tappings with output
exactly suited to your set. Reduced from 9.3 17s. 01 /6

NEW AND GUARANTEED.

;41(irO)A

q%);
H.M.V.

FRETS
bodies.

for speaker

From us only SO
panel front
or

Fine din. octagon, In flanged,
black moulded bakelite, as on Brou n's

10 -guinea meta, 1/- only. Post free,
Count 3 -pin short-wave,
COILS.
1/3

1/-. each. Aerial Reaction, Long, Short,
and Multiple -tuning Coils, 21 in. by
Ribbed former, only 9d.

8 3 In., 1/6

Tuning Long and Short-wave Aerial Band -

Pass BBL Coils lea iliustr.ted), need repair, 11d.; post 3d.
Tapped induetances, 11 In. by 41 in., 4 tape, 3/6. Tapped
Inductances, 91 in. by 7 in., with 7 -stud rotary switch, 5/1,000 Ebonite 6 -ribbed email 1) in. diameter, 1 In. long, 2d.

Star Reaction Tonere, broadcast bsnd, new, 6d. each.

Igranie Unitone Couplers, usually 2/6, Major and Miner,
9d. each.
FELLOWS' 5 -PIN AERIAL COILS, 200/500.

Listed, 5/6 ;
3/9 each. Large stock of various makes of 6 -pin coils at. half-Pri,.
6 -pin hams, 8d. Downie Gimbal Coils, /./-. Holders, 2/...
Twin UM -trine Couplers, 1I.
Varlo-couplers, 4/-. Two -pin Celia.
lid. Coil Holders, 2 -way, 136. Three-way, 236. 12 -In. Spark Ccir,
PS. Medical Coil Sets, 6/6, 10/4, I5/- and 21/-.
PERMANENT MAGNETS. Tungsten Steel, Powerful horseslice,
5 in. No. 1 is 1 lb., 216: 4 in., Na 2, 1 lb., 2/- ; No. 3, I lb., lid ;
No. 4, 1. lb., 1/-.
SPEAKER MAGNETS. New Cobalt steel. We are able to offer
some 1933 Four -claw M.G. Speaker Perms- 1A I
A great
-g/ opportunity
omit Magnets et manufacturers' price
PHOTO CELLS. Last chance at sacrifice

prices of a few 25 Light sensitive R.C.A. 807
for 25/-. Holdera, 1/-, and Brit. Talking

Pins., at 15/-. 2/6 Booklet ready shortly.

Deck mounted prisms, 1/6, P.C. Lets,

8/6, R.C.A. Micro Adjasters, 2j, Exciter Lamps, 3/6.
LESDIM SELENIUM CELLS are Light-sensitive Resistances with
Mounted in
gold grids, moi sture-proof, 6/.
del ory-brass
Bakelite Case, 7/6. Super Mon
body, with window, 10/-.
TELESCOPES, Cooke Monocular, with 9 -mils
range -tinder scale, an illns., 17/6. 24 in. Naval
Ounsight Telescope, 6 lbs., 17/6.
i.

ELECTRADIX RADIOS,
218, UPPER THAMES ST., LONDON, E.C.4,

Lisbon on the Air

length to 476.9 metres.

.

A.C. or D.C. at Will

which I described in my article,
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(that is, a ' device similar to that

number of transmitters involved.
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EASY TERMS

DiStinetive Cabinet Work

DELIVERY

Any Amplion, Blue Spot, 'Baker, Celestion,
Epoch, R. & A. Rola, Sonochorde, Grampian,

ESSRS. PETO-SCOTT CO., LTD., of
77, City Road, London, E.C.1, are
so well known to all wireless amateurs as suppliers of components and kit sets
to the home constructor that another side of

[gunk, Lamphigh, 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,

Street,

London,

E.C.4.

Telephone : Central 1903.

FOYLES

SEND TO

specified for Mr. F. J. Camm's latest set,
which is fully described in this issue. This
is clear proof of the quality of the " Adaptagram."

Peto-Scott have made wireless cabinets of Scott cabinet catalogue are the " Classic "
all types for the last twelve years, and model specified for the PRACTICAL
they have a large and modern factory WIRELESS Premier Super." This is an
specially equipped for this work.
eminently modern style of cabinet of
We are reminded of this by the receipt the horizontal type having the speaker fret
of a new 1934 catalogue, which gives very alongside the receiver controls. With a
full details of a wide range of cabinets in splendid hand -polished finish on walnut,
every type and pattern that the home con- the " Classic " is priced at 19s. 6d. Instructor is likely to require. This catalogue cidentally, this cabinet can be supplied
is a particularly useful one which should be with a veneered walnut stool 28in. high
in the hands of every reader of PRACTICAL by 23in. wide by 14fin. deep for an extra
WIRELESS, and it can be obtained post charge of 25s. ; the combination of cabinet
free from the above address if mention is and stool forms a very handsome and modern
made of this paper.
piece of furniture.

Write for Catalogue and state requirements.

TURNADGE & PARTNERS, LTD.
Fleet

the fact that this excellent cabinet is

their extensive business, that of making
distinctive wireless cabinets, is apt to be New Ideas in Cabinet Work
overlooked. As a matter of fact, Messrs.
Other interesting items in the Pao -

SETS, ELECTRIC
CLOCKS ON EASY TERMS.

107,

Navethber 4th,. 1933

FOR BOOKS!

New and second-hand books on Wireless and all other

Over two million voinmes in stock. Catalogues
tree on mentioning your interests.
119-125, CHARING CROSS RD., LONDON, W.C.2
Telephone : Gerrard 5660 G lineal.

subjects.

Yet another new idea in cabinet work
is represented by the " De -Luxe Twin
Among the many varieties of cabinets Cabinet," which consists of a lovely loudlisted perhaps the " 1934 Adaptagram " speaker section and a veneered walnut
will prove of most interest. This is a receiver cabinet. The two fit together, and
The Adaptagram

EASY TERMS

radio -gramophone

The very latest Radio Sets, Loud -speakers. and Kitt

supplied on the lowest monthly terms. Strict privacy.
Prompt delivery, All Carriage Paid. Price List FREE
;

New BLUE SPOT CLASS B OUTPUT STAGE blast !
relea,edi including 0,ram B,21 Valve. Cash price,
1

43/5

or

5/.

with

order and 8 monthly pay-

ments of 514.

With

Cash

Price Order

Monthly
Payments

NE w LISSEN SKYSCRAPER

A
111

11

4

A
11

4

ALL -WAVE 4 KIT. with
112/8
valves

10/ 1101

As above, but with Cabinet 128fEXIDE W.R. RIGS -TEN-

It of 10/3 4
Nall/0

mains are not available..

New ATLAS MODEL CA26
H.T. ELIMINATOR, out-

put 25 miliamps

ESTI). 1925.

..

75f-

71 -

11 of 71-

69/8

51.

11 Of 6/6

PHONE :

T

NATIONAL 1977

intended especially for

converting an ordinary
wireless receiver, of either
the mains or battery operated type, into a com-

plete radio -gram, and is
thus provided with a new
non -resonant motor
board and 'handsome
speaker grille with baffle -

4

gram " can be obtained

MO volts. 5,000 MIA).

high-tension supply where

made in inlaid walnut,
oak, or mahogany. It is

4
4

SION ACCUMULATORS

The cheapest and best

cabinet o f beautiful
design and construction,

4
4

LONDON RADIO SUPPLY

COMPANY
11.0AT LANE.NOBLE STREETLONDON.E C.2

'NPR
DEPENDABLE .ELIMINATORS
WITH THE RENEWABLE SAFETY FUSE

board. The " Adapta-

with either a plain or

vignetted front to take
a set having a panel up
to 18in. by 8in. ; this is
style "Model A," and
sells at the most attrac-

Here is the Orbit in the handsome Pete -Scott cabinet.

tive price of 63s. If fitted with baffle -board so form a complete console, but the speaker

for the loud -speaker, an extra charge of
3s. 6d. is made. At the price named the
" Adaptagram " is supplied drilled to any
specification, and all ready to take any

MPR '

models.

In your own interest, seo that the Eliminator you buy
includes a safety fuse.
D.C.
A.C.

Models 22 m/a. from 21/15 an/a.

Or on Hire Purchase.

Ash your dealer to show you the Eliminator which
caused a sensation at this year's Radio Exhibition.
Full details and illustrations fromMAINS POWER RADIO, LTD.,
EASTERN ROAD, ROMFORD.
Romford 338

of the pair of cabinets is 45s. in the standard

receiver.

size (set portion, 16in. by 10in. by 10in. ;
speaker portion, 15 in. by 10in. by Kin.)

Complete with Gramo Equipment

order, at correspondingly low prices.

but any other sizes can be supplied to

A " Model B " is also made, and this
is like that described above but is also
fitted with a double -spring gramophone
motor, 12in. turntable, automatic stop,
B.R.G. combined pick-up, tone arm, and
volume control, and an automatic needle
cup that delivers new needles one at a
time. The price of this model is only

A Receivable Safety Fuse is fitted as standard to all

may be removed if desired and moved to
any other position in the room. The price

Among the other cabinets listed in the
new catalogue are the " Universal Consolette," which was recently specified for
the PRACTICAL WIRELESS
A.C. Three,"
the " Fitzall Consolette," the " H.L.3 Oak

Consolette," the " Fyntune Speaker
Cabinet," and various American -type
cabinets.
Full particulars and prices are also given

6 guineas.
There are also two other models, called in respect to a special Peto-Scott Baffle
" C " and " D " respectively, the first of Baseboard Assembly and the " Metaplex "
which is fitted with a Collard induction metallized wooden chassis, which are so
electric motor and all the other necessary well known to readers of PRACTICAL WIREgramophone components ; it sells at LESS.
We recommend every reader to make
7 guineas. " Model D " has a Garrard
automatic record changer, which enables application for the latest Peto-Scott cabinet
one to play eight records continuously catalogue-don't forget to mention PRACTI-

without any attention, as well as the
equipment ;
price of this is 14 guineas.
complete gramophone

the

Readers will be particularly interested
in the " Adaptagram " models in view of

CAL WIRELESS.

50 Tested Wireless Circuits

2/6. or 2110 hi post from George Newnes, Ltd.,
8-11, Southampton Street. Strand. W.C.2.
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RADIO CLUBS

B.R. G.

AND SOCIETIES

Club Reports should not exceed 200 words in /engin
and should be received First Post each Monday
morning for publication in the /allowing week's issue.
SLADE RADIO

The eleventh of the Society's " Junk Sales" took

place at the meeting held last week. A large quantity
of surplus apparatus was brought in and satisfactorily
dealt with. As usual, the disposal of some of the items
provided considerable amusement. The Society
commenced a new year on the 1st of this month, and

anyone living in the Birmingham district, who is
interested in wireless, is invited to write for details

SPECIFIED
AGAIN
CHOSEN FOR Mr. F. J. Camm's "ORBIT."

of membership and an advance programme.-Hon. Sec.,
110, Hillaries Road, Gravelly Hill, Birmingham.
THE CROYDON RADIO SOCIETY

This Society's annual general meeting took place
at St. Peter's Hall, Ledbury Road, S. Croydon, on
Tuesday, October 10th, with the Vice -President,
Mr. G. S. Vellacott, presiding. The Chairman,
Mr. F. Nightingale, was re-elected, as was the Hon.
Treasurer and Hon. Secretary. The personnel of the
programme committee was changed, as it was felt
that however well last session's committee had worked,
new blood was always desirable. An important post
created was that of Hon. Librarian, Mr. R. P. Jonas
securing it. His work would be to collect and file
literature and data dealing with all components likely
to be discussed at meetings. Finally Mr. J. W.

Scholes presented the balance sheet for 1932-33. This
was at length passed, but It was emphasised that more
members were wanted to enable the Society's 1933-34
activities to be carried out on the desired big scale.
At a meeting of the above Society held on Tuesday,

October 17th, at St. Peter's Hall, South Croydon,
a dozen different cone loud -speakers were compared,
and among them were two novel twin -cone units.

One belonged to Mr. A. T. Bettetidge, having a unit
with home-made celluloid cone for the treble, while a
specially -selected N. and R. Inductor dealt with bass
notes. The other twin belonged to Mr. R. P. Jonas,
and its chief interest was its Primustatic Electrostatic
speaker.

4

B.R.G. SOLID DIELECTRIC DIFFERENTIAL
REACTION CONDENSER TYPE No. 18'1.
from
constructed
Soundly

selected materials, and chosen

2f

for its accuracy by Mr. F. J.

Camm for his wonderful Orbit
Receiver. Capacity .0002 mfd.
B.R.G. Components are obtainable from all
Dealers. In cases of difficulty, send direct.

BRITISH

Its great advantage was the marvellous

treble response, a range from 250 to 15,000 cycles
being claimed.

As well as Inductors there were several speakers of
the balanced armature types.
On test, all performed reasonably on speech, but
Mr. Betteridge's twin had undoubtedly the best bass
and widest range of frequency response.

In conclusion,

the Chairman reminded members that on Tuesday,
November 7th, moving -coil speakers

4

16

drilled as exclusively
specified by Mr. F. J.
Comm for the "Orbit"

ARE APPOINTED
SOLE
WHOLESALE DISTRIBUTORS OF
METAPLEX BASE BOARDS AND 3
PILOT AUTHOR KITS.
WE

BRITISH RADIOGRAMOPHONE CO., LTD., Pilot House, Church Street, Stoke Newington, London, N.16

14

Telephone : CUSSOLD 5287-6235.

AILALAIJA...ALA.Appointed TELSEN WHOLESALE DISTRIBUTORSA.ALAILAILALAL..A.

would be

compared.-Hon. Secretary, E. L. Cumbers, Maycourt,
Campden Road, S. Croydon.

CLIX

THE BLACKPOOL AND FYLDE RADIO SOCIETY

A very enjoyable meeting of this Society was held
on Tuesday evening, October 10th, at Booth's Cafe,
this being the first meeting of the new winter session.

Specified for the

Mr. Baker gave an interesting lecture on " The

Problem of Interference," and he outlined the many
causes of the different types that are met with in the
construetion and design of a commercial and, for that

"ORBIT"

matter, in the home -constructed wireless set. He also
gave a description of the different methods of A.V.C.

and noise suppression which are at present being
employed. After he had concluded, Many questions
were asked, which Mr. Baker gladly answered, and

The designer has chosen
and you require these

after a short discussion the meeting closed. This is
the first of a series of lectures to be given before this

Society by the leading manufacturers during the
coming winter, and we invite anyone interested in
radio, who lives in the Blackpool district, to attend
one of their weekly meetings. New members are
required, and full particulars of coming lectures can
he obtained from Mr. Howard, Hon. Secretary, 43,
Cumberland Avenue, Blackpool.

THORNTON HEATH RADIO SOCIETY

A meeting of this Society was held on Tuesday,
October 17th, at, St. Paul's Hall, Norfolk Road.
Mr. S. J. Meares presided. Mr. Hoare gave a demonstration and talk on the Lissen Skyscraper All -Whys
Four. This set covers all wavelengths from 12 to
2,000 metres and Is stable over the whole range.
The meeting closed with a vote of thanks to Mr. Hoare.
An attractive series of talks and demonstrations
has been arranged for future meetings, full particulars
of which can be obtained from the Hon. Secretary,
Mr. J. T. Webber, 388, Brigstock Road, Thornton
Heath.

CATFORD RADIO SOCIETY

The Catford Radio and Television Society held the

CLIX CHASSIS MOUNTING

VALVEHOLDERS
There will be an amazing improvement in selectivity

Another delighted purchaser
writes : " I purchased an
Airclipse with the usual miser
giving, and am pleased to find
that I was wrong Selectivity
is certainly improved, and as
regards clarity of tone, I was
agreeably surprised."

to be undertaken in the near future. It is clear that
radical changes are imminent in the Society's own
receiver which, fortunately, is constructed in such a

way that this is readily possible without much trouble.
It was also strongly suggested that the Society should
have a short-wave receiver, and the necessary apparatus
for this will be. obtained as soon as possible. In the
discussion which followed, a wide range of topics was
covered, and one of the members demonstrated a well-

known make of portable receiver.-M. W. Jones,

2 Four -Pin
I

AIR SPACED

1/2 each,
Five Pin
i1/3

SPROVC PLATE

Clix New "ilirsprting"

Anti-mkrophonic Valve -

holder is designed to-

-Damp out actual physical shocks to the valve.

-Insulate the valve from consistent vibration
set up by the transformer on the chassis.
--Counteract and absorb the air pulsations set
up by the increased acoustic output of modern
receivers,

(IIF SE

"A MATTER OF CONNECTION"
Clix new folder " N" gives details of over 30 Component,
for Perfect Contact. Write for a cool/ now.

ALITO-IELEIVI

AERIAL

AIRSPRUNG"
TYPE

condenser. but an auto -inductive aerial that filters
incoming signals, bringing in each programme
separately sharp and clear. Unsightly masts
and wires are dispensed with entirely. Fits inside
or outside the set. Makes any set portable."

October 18th, which were proposed at the Annual

General Meeting. The meeting opened at 8 o'clock
sharp, and various suggestions were forthcoming from
members in the nature of the practical work which is

'

immediately you fit the A RCLIPSE in place of
your present aerial. Not another gadget, not a

first of the informal discussion evenings on Wednesday,

Publicity Secretary.

We are appointed Sole
Wholesale Distributors
the Peto - Scott
Metaplex Chassis. size
14" x 10" X 31", ready
for

PRQV PAT

9377,31

4.41.41.

all 'mho dealers or MP sums, RV
direct from :-AIRCLIPSELTD., 182, Vauxhall Bridge Road. London. S.W.1
0.1

Telephone: Victoria 5022.

10101.1N*Iga-1.1,Y4'81/DICIiirelt
LECTRO L1NX LTD., 79a, Rochester Row, S.W.1.

r
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PRACTICAL LETTESZ 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 publication.)
class. It is, undoubtedly, the best paper
its kind. I. have built several sets to
SIR,-I am writing to say that I have got of
designs published in PRACTICAL WIREthe Supersonic Six to operate at last. the
and have found each one to give
I am very pleased to say now that the LESS,
results. I have found some
trouble has been due to a faulty Oscillator optimum
coil unit, the lead that should have been excellent information in your Short-wave

-The Supersonic Six

Charge your accumulators at home with
a Heayberd Charger. It is cheaper and your
accumulator is always fully charged. Safety

input and output plugs and sockets.

Cut

out this ad. and send NOW with 3d. in
stamps for 36pp. booklet packed with
hints and circuit diagrams.
MODEL A0.2 charges 2, 4 or 6 volt
PRICE 'JD':
accumulators at It amp.
MODEL A0.3 charges 2, 6 or 12 volt
PRICE 42/6
accumulators at 1 amp.

F. C. HEAYBERD & CO.,
Finsbury Street,

10,

LONDON, E.C. 2

"'LW' sus FIT THIS

which has been very useful to me.connected to tag of centre tap having come Section
adrift. Of this I am sure, I have been K. BowE (Chester -le -Street).
shown the greatest of assistance, and I " Radiogram Motors "
send my kind regards for the success of
Sm,-May I take this opportunity of
your valuable weekly.-G. GORE (S.W.8.).
The Mierolode

expressing my appreciation of the article
on " Radiogram Motors " in your issue of

September 23rd. This article in my
pleasure to opinion, touched on a subject about which
inform you of the safe arrival of my prize, many people should know more ; also
the W. B. P.M.4A. " Microlode," which I ordinary gramophone motors as well.
won in your recent competition : many
The hints contained in the - article were
thanks, sir, for offering such splendid also helpful, as most users of motors seem

SIR,-It gives me great

prizes. I have connected mine up to my
set (a straight 3-valver) and it's hard to
realize it's only battery operated, so real
is the reproduction, due, of course, to the
accurate matching ratio scheme.
This is the first time I've written to you,
but I have been a regular reader of PRACTICAL WIRELESS since the first issue and I

to think that springs should be run " dry,"

and in any case that the makers would
have put enough lubricant in to run for a
long while, with disastrpus results.

The article was, pokibly, a bit brief,

but quite a lot of information was squeezed
into the space -provided. I should like to

more articles on this subject by the
ELECTRIC think it's the best paper of its kind. I see
same contributor.

CLOCK

TO YOUR SET!
tow l'Oa SETTING HANGS
u-atevers

NO MAINS NEEDED*
KEEPS CORRECT Tibial

To

addition to any

Tiger ul

12;6

RIVERSIDE MM. Co., Ltd..
Dept. 21. Crisp Road. COMPLETE WITH BATTERY

Hammersmith,JarW.6.
0005

Tclonlion

19

POSTAGE 6D

ws

Standard
Telephones

VALVE

Cables.

Sid mODERNChad's

Place SIN
Gray's Inn
Road. Lou, on. W.C.1 Tennixto 0295

THE

Tool Kit.-CrrAs. F. C. NEWMAN (Nottingham).

OPENINGS
/Or

ENGINEERS!
Never before has engineering offered such magnificent chances.

With the rise'of the depression,
the industry is literally teeming with firstclass o portunities. Our 250 -page Hand -book,
" ENGIKEERING OPPORTUNITIES,"
shows
where the opportunities lie and the easiest way

Reports Wanted

readers are asking the address of my
station, G5CU, and you have taken it
from the last edition call book. My address
is now as under.
I transmit every Sunday morning

between 10 and 12.30, and I should like
to have reports on the transmission. I
shall acknowledge all reports sent me by
QSL card. The wavelength used is 7,156
Ws or 41 metres. Choke control telephony
is used at this station. I am hon. secretary

of the Scarborough and District Shortwave Society with headquarters at 41,

Newborough, Scarborough. ' Meetings held
bi-monthly.-J. A. CUTHBERTSON, G5CU,
" Duiiromyn," Cross Lane, Burmeston
Road, Scarborough.
More Bouquets !

SIR,-I take this opportunity to con-

gratulate you on PRACTICAL WIRELESS.
I have read every one of its fifty-two copies,

and have found 'them both helpful and

instructive. Looking at the first and latest

copies, and comparing them, one can readily
credit the strides which you have contrived

..P.O. etc. Exams., outlines Home -Study Coarse,
is all branches of Civil. Mech., Elec., Motor,
Radio,
and
"Talkie "
Engineering

Your query service is nothing short of

etc.. and explains our unique

Employment Dept.
Send foe this
valuable Hand -book to-day-FREE
ITRITLSH INSTITUTE
ENGINEERING TECHNOLOGY.

to make in only one year.
marvellous !

Please accept the best wishes of a regular
reader. Good luck in the future, and-

Many Happy Returns.-D. H. (Enfield).

390. Shasespeare Rouse,
I9. OXPO".1) ST.. LONDON W.I.

Repairs- New Receivers-Reconstructions

" Better and Better "

have bought every copy of

Tarried out by qualified staff under personal supervision ex-B.B.C. .engineer. All work guaranteed.
Mains Transformers, Chokes Rewound.
American

PRACTICAL WIRELESS since No. 1, and think

Radio Efficiency, Ltd., 63, Spender St., E.C.1.

although even the first number, was first

etericpnwell 0051.

CUT THIS OUT EACH WEEK

SIR,-It has come to my notice that your

details of A.M.I.hloch.E,, A.M.I.E.E., A.M.I.C.E.,

to prepare for them. The Nand-hOek gives

Transformers a Speciality.

(Southampton).

NO WINDING,

8.o

Works off small battery lasting 12 months, or oan
be plugged into 0 D: battery without affecting recep
tion.
Fits. Into bole
Uses practically no current.
3lin. dia. in any panpl up to tin. thick. Easy to
flu-no screws required. Only
hin. from front of panel to .bark
of case. Swiss movement: Hands
set from front. Nickel - plated
been.
set.

have your Encyclopaedia, and find it
Thanking you for PRACTICAL WIRELESS,
invaluable. I am also qualifying for the which is a fine book.-F. FORD, jun.

DO YOU KNOW?
-THAT many wavelengths will be exchanged
at the beginning of next year in order to

attempt to relieve some of the present chaos.
-THAT unless definite steps are taken " side band splash " will still be in evidence in certain
parts of the waveband.
-THAT an electro-static and an ordinary
electro-dynamic loud -speaker in combination
form a very good means of obtaining an even
output response curve.
-THAT the field of a moving -coil loud -speaker
may be used as a biasing resistance in many
Cases.

-THAT the value of the resistance used in this

case may be modified by means of a further
variable resistance.

-THAT ordinary house switches are often
responsible for crackling noises on a mains
operated receiver.

-THAT troubles from the above cause may be
removed by cleaning the contacts of the switch

and bendin,i them so that they make better
connection.

-THAT when L.F. choke coupling is employed
hum may be introduced by interaction between
the two chokes.

NOTICE.
The Editor will be pleased to consider articles of a

practical nature suitable for publication in PRACTICAL
WERELESS. Such articles edrould 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,

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

every issue is better than the previous one; apparatus described in our columns is not the subiect
of letters paten'

4_
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WARD AND GOLDSTONE P.H.F. HEAVY-DUTY
CHOKE

elHONG the new chokes which have been produced

=foruse with mains- apparatua for 'the purpose

of reducing interference from motors, etc., is the Ward

and Goldstone type P.H.F. choke.

This is a very

substantially -built choke which fulfils, practically
all the normal requirements in the field for which it is
intended. The current rating of .35 amps. allows the

choke to be used with .1 and .25 amp. D.C. valves
(in the filament leads, of course), while its extremely
low D.C. resistance, namely, 17.5 ohms, enables it to be
placed in the' H.T. leads with a minimum voltage
drop. The choke is sectionally wound with air spaces
between each section; and the ventilation thus produced will ensure that the choke will be in no danger
of overheating. Heavy wire is used for the choke,
so that a high inductance is obtained (approximately
HIVAC D.210

'PHIS is a valve of the type designed especially for

mils, screws, plug, and valve. A sheet of instructions
gives precise details for assembling the whole.' As

the detector`stage of a receiver; and as such has the originators of this neat little unit we can justly
an impedance of the order of 12,000 ohms. The assert that it does all that is claimed for it, and .as
amplification factor is 16, and the slope 1.25 ina/V. it is obtainable in such a neat and simple manner
The filament is rated at .1 amps at 2 volts, and the (without the necessity of, perhaps, paying visits to
maximum H.T. is given as 150 volts. The valve was several shops in order to obtain the separate parts)
tested and found to be very accurately rated,- the we have no doubt that readers who desire to convert
slope actually working out at 1.3 on the specimen their receivers to this method of working will avail
tested. The valve was inserted in the detector circuit themselves of the opportunity of obtaining this kit.
A new speaker has also been received from Sonnd
of a standard H.F. detector and pentode circuit and
found to give very even
Sales, in which a novel principle has been introcontrol of reaction with
duced. Hitherto the difficulty of arranging the
diaphragm surround so as to avoid resonances,
all normal, 'values of
damping, and other troubles has been one which
H.T., and as an anode

has been attacked in many ways by the various

bend detector the results

were quite up to the
standard of more ex-

Ingenious
manufacturers.
Schemes have been proposed
and even tried, but the new

The
pensive valves.
valve can be thoroughly

Sound Sales idea seems to

be at once simple and effective. The cone is prepared

recommended for detector stages in ordinary

in the ordinary way, and
then a number of cuts are

battery circuits and its

freedom from micro phonics renders it a very
good proposition for
portable receivers. The
makers are the High
Vacuum Valve Co., Ltd.,
and the price is 5s. 6d.

made radially from the pert
phery to a distance of about
one inch towards the centre.
At the point where all these
cuts end the cone Is creased

and the cut portion turned

back flat. The original peri-

THE RADIOFORMER

8,500 lilies.) whilst keeping the D.C. resistance at the
low figure mentioned. For D.C. sets, or mains battery
eliminators, and also for interference suppressom,

this choke will be found extremely useful, and the
usual Ward and Goldstone ingenious mounting feature
is included. This permits the choke to be mounted
on a wooden baseboard, or on a metal chassis, and the
terminals are reversible for above- or sub -baseboard
connecting.

The price is 7s. 6d.

NEW TUNGSRAM UNIVERSAL VALVES

DURING the course of their research Rork on mains

receivers Messrs. Tungsram have found that a

demand exists for H.F. pentode valves of lower
efficiencies than those (HP 2018 and HP 2118) pre-

viously introduced, and accordingly they have released
two such types in, the HP 1018 and HP 1118, which
have 10 V 0.18 A heaters. The first -mentioned valve

has "straight" characteristics, while the second is of
the variable -mu type with a working grid base of
about 52 V. Both are suitable for use in receivers
such as midgets, where space is limited, for they have

greater stability than the original valves. Following
American practice, the grid connection is taken to the

top terminal in each case, and this is claimed still
further to increase stability.
The HP 1018 is designed for a maximum anode
voltage of 250, a screen voltage of 150, and with the
correct G.B. of -3 V applied passes a normal anode
current of 2.3. The amplification factor is above
1;500; the A.C. resistance is 1.5 Megehin, and the
mutual conductance is 1.25 A/V. In the case of the

phery of the cone is then
AMONGST the many
clamped in the edge of the
static suppressors
chassis ring, resulting in a
Two Dubilier condensers.
diaphragm that is all one
which have been received
for test, probably tho
and which relies for its
most elaborate in appearance is the Radioformer, rigidity on the small sections extending from the
which is marketed by Radioformer, Ltd. This comes creased edge to the chassis, edge. The cuts are of
packed in a box having three compartments. The such a length that there is uo possibility of the cut
central portion is_occupied by 50 feet of screened lead,
whilst in the two remaining sections are packed a pair
of metal cases referred to as Radioformer Type A and

edges touching and thus causing chatter, and
yet at the same time the small spaces which

one to grip the metal covering whilst the other grips
the inner lead. Three coloured leads extend from this

mend this speaker, which costs 40s.

aerial terminal of the receiver whilst another is attached
to the earth terminal in place of the earth lead. This
latter is connected to a special terminal on the Radio former. The result of this complete combination is that
the aerial is connected to the receiver through a network
6f connections which provide direct connection from
the aerial but also connect the external screen to earth

IT is often very convenient to avoid wires
I when making up a receiver, and readers

are produced by the turned -back edge do
not permit any loss of bass. It appeared
on test that the quality was improved by
ment to the aerial, whilst the base of the device is this small air leak, as a certain amount of
sealed with a black composition to which two contacts boom was present when the section was
are fitted. One of these is for attachment to the covered in the usual way. The sensitivity
lead-in, whilst the other is intended to grip the metal certainly seems to have improved owing to
covering of the screened lead. A winding inside the freedom of movement, and in addition a
the Radioformer provides coupling with the two remarkable crispness is apparent on all forms
sets of terminals. At the lower end of this aerial lead of music and speech. For those who are
the other Radioformer is to be attached, and two looking for something really good in the way
terminals are employed in a similar manner, namely, of reproduction we can confidently recomRadioformer Type S. Type A- is conical in shape
and is provided at the apex with a clamp for attach-

Radioformer, and one of these is attached to the

and thus render it almost impossible for ordinary
" man-made " static to penetrate to the receiver. The
arrangement of the coils, etc., In the Radioformers
negatives any losses due to the, capacity of the inner
wire and the outer
screening and so
avoids loss of sig-

nal strength. The

will remember -that in the Fury Four we used
this principle to simplify the wiring of that circuit. The condenser illustrated above (right)
is Type BE31L., manufactured by the Dubilier
Condenser Company, and this consists of two
condensers mounted in one case, with one pair

of condenser will be found of great convenience. This
particular range is made with values of .1 plus .1 mfds.
Another similar arrangement Is employed in what is

condensers are mounted in a case with one side of
each condenser brought out to a common terminal.

Not only is a great deal of space saved by this

voltages are 250 and 125 respectively, whilst the anode
current at minimum bias is 10.6 MA. The maximum
slope is given as 1.64 MA/V.

It is anticipated that deliveries will commence

within three weeks.

The full range of Tungsram American valve
equivalents will be continued during the present season,

and such advanced high efficiency valves as H.E.
pentodes, pentagrids, double diode triodes, double
pentodes and I.H.C. rectifiers are in course of
are obtainable in diode
We understand that these will be
ranges having preparation.
released very shortly. All Tungsram equivalents
totals of 2 mfds. have exact RCA characteristics and can be placed
to 20 mfds., the in any American receiver as substitutes for the original

means but wiringis greatly simplified.
These condensers.

in districts where
i

experienced. The

price is 17s. '6d.
complete, and the
two Radioformers
are obtainable
at
separately
7s. 6d. each.

This illustration of the Sound Sales speaker (complete with

Class B unit) shows the special cut -edge surround referred to
For decoupiing
in these notes.
purposes, when two condensers are required
and one side of each condenser is earthed, this type variable -mu pentode, the maximum anode and screen

of leads made common.

known as the Block Condenser, where a number of

device works very
and
efficiently
should prove a
valuable accessory
interference

DUBILIER CONDENSERS

latter being made

The Blue Spot pick-up which was referred to last week.

SOUND BALES CLASS B KIT

I N Pnacrim WIRELESE, dated 'April 8th last we
described a simple but efficient Class B unit for
aldition to any existing battery receiver. Messrs.

up of 6+6+4+2
+2 mfds.' and
costing 84s. 6d.

The other condenser in the illustration is Type B.S.
a brown bakelite case condenser obtainable in ranges
up to 4 mfds. at a cost from is. 9d. to 5s. 6d. These
condensers are for 250 -volt D.C. peak working and
have a 500 -volt D.C. test. There are many other new

Sound Sales, whose Class B transformers were incorporated in this unit, have now produced a most types of condenser in the new season's range of Dubilier
attractive kit for this unit, boxed complete for 37s. 6d. products, especially in the non -inductive types of
The box contains a number of compartments in which condenser, and we shall illustrate some of these in a
are arranged a baseboard, valve -holder, switch, ternfi- future issue.

valves.

THE WIRELESS

CONSTRUCTOR'S
ENCYCLOPAEDIA
1By F. J. CAMM.

5/-, or 5/4 by post from Geo. Neanes, Ltd.,
8-11 Southampton Street, Strand, W.C.2.
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ATALOGUES
ECEIVED
To save readers trouble, we undertake to send on

error of 1 or 2 per cent. would reduce over-all perform-

ance of the receiver to a considerably greater extent.

The Igranic Electric Co., Ltd., have spent many

months in evolving a tuning unit to meet the exacting
requirements of broadcasting conditions, and are now

November 4th, 1933
rectifying valve providing the source of

high tension for feeding the potential
divider. The calculation of the various

resistance values, however, though a simple
combination of arithmetic and Ohm's law,
addition of a few components for the low -frequency
catalogues of any of our advertisers. Merely state. on circuit, may be builtitip into a first-class, easily manipu- is a tiresome job and, except for use in very
a postcard, the names of the firma from whom you a ted modern receiver. The " Igranipak " makes special circumstances, or as an interesting
require catalogues, and address it to " Catalogue,"
provision for the use of two high -frequency stages of experiment, it is doubtful whether the
WIRELESS, Geo. h'ewnes, Ltd., Sill,
PRACTICAL
Where
amplification, in which can be used any reliable make advantages anything like outweigh the
Southampton St., Strand, London. W.C.2.
advertisers make a charge, or require postage, this of indirectly heated A.C. valves. The price of this disadvantages.
should be enclosed with applications for catalogues. No
handy unit is 57s. 6d., and full particulars are given
other correspondence whatsoever should be enclosed.

in a position to offer the Igranipak," which is a
complete, compact H.F. amplifier, which, with the

The idea is really an adaptation of the

in an attractive folder, copies of which can be obtained

VARLET RECEIVERS

from Igranic Electric Co., Ltd., 149, Queen Victoria
Street, London, E.C.

rk is shown in the latest list issued by Oliver Pell

C.A.C. APPOINTMENT

battery -coupled amplifiers used a good deal

in the early days* of radio practice. One
of these is shown in circuit form in Fig. 7.
THECity Accumulator Co., Ltd., have appointed
table model, incorporating a moving -coil speaker
Mr. R. J. Durand to take charge of their West Originally, these cascade amplifiers had
separate filament, anode, and grid batteries
capable of handling an undistorted output of 1,600 End Showrooms at 4, Surrey Street, Strand.
A FINE range of new "Square Peak" receivers

Control, Ltd.

The superhet mains receiver is a 4 -valve

mllliwatts. Notable features are the use of reaction

on the intermediate frequency, one -dial tuning, and
wave -changing by sliding the escutcheon plate. This

model, which has a cabinet of beautifully finished
walnut, is priced at fifteen guineas. In the 5 -valve
table model, which embodies automatic volume
control, the circuit combines great selectivity with
excellent tone -quality and freedom from background

noise. a true balance of bass and treble being maintained by a compensating L.F. amplifier. The price
of this model is eighteen guineas.

The 5 -valve console

Mr. Durand is well-known to every exhibitor at the
the various radio shows, and his voice is familiar to
every visitor, as for some time past he has been in
charge of the B.B.C. reproducing equipment used in
connection with the R.M.A. Exhibitions at Olympia,
Manchester and Glasgow.

PAMPHLETS ON B.B.C. AUTUMN TALKS

TWO interesting pamphlets have 'just been
published in connection with the B,B.C.'s
Autumn talks. The first, " Ourselves," by Mr.

for each valve, but this was later simplified
to the arrangement shown in Fig. 7,
separate grid balancing batteries being used
for bringing about the differences of potential between anode, grid, and cathode. The

amplifiers then needed the most careful'
adjustment, were bulky, and readily susceptible to the lack of reliability associated

model also has auto -volume control, the speaker Henry W. Nevinson, is introductory to the National with the early forms of " dry ' cell highhandling an output of 2,250 mitliwatts. Housed in Character series, in which Mr. Arthur Bryant and tension sources. When mains power became
a walnut cabinet of striking design, this instrument is others will take stock of this particular heritage of ours.
listed at twenty-seven guineas. The superhet mains
" The British Empire " pamphlet, by Professor R. available the idea was resuscitated, but at
radio -gram has a similar circuit to the console model Coupland, C.I.E., Beit Professor of Colonial History in present the scheme seems very unpopular.
and is fitted with a Garrard synchronous motor with the University of Oxford, is designed to cover a series
automatic stop, a Varley pick-up, independent volume of talks that will last through the winter, and will
control for gramophone, and provision for an external provide a valuable background to the more expansive
speaker. The 'cabinet is finished in beautifully treatment that must be expected from the various
matched and figured walnut, and the price is forty speakers in the series. The many illustrations to Mr. DON'T BUY THAT DRY BATTERY
guineas. Included in the list full particulars are also Nevinson's pamphlet make an attractive addition to
Invest some of the money you are
given of a " Square Peak "3 -valve mains receiver with
continually :pendiL,g on Dry Batteries in a
an attractive piece of work. " The British Empire "
S.G Det., and Pentode valves. The sensitivity of pamphlet Is also well illustrated, and contains in
Standard Ledo,,che Tune, capacity 6 to 12
this receiver, which is priced at twelve guineas, Is particular a number of statistical diagrams which
times that of Dry Batteries. Your running
exceptionally good, and the band-pass tuning and enable the reader to see a great deal at a glance. The
costs are halved and quality is improved
moving -coil speaker combine to give reproduction of pamphlets are sixpence each, sevenpence post free,
beyond comparison, so why hesitate in
a very high order. Copies of the list can be obtained and can be obtained from the Publications Departbecoming a Standard Battery user ?
from the above mentioned firm at Kingsway House, ment, B.B.C., Broadcasting House, Portland Place,
Battery of 120 rods and comprising 80 No. 1
103, Kingsway, London, W.C.2.

London, W,1, or from any local B.B.C. office.

Carriage paid.

WE have been informed that F. W. Lechner and Co.,

of 61, Spencer Street, Clerkenwell, London,
E.C.1, have been appointed sole distributors for the
British Isles of Kabi radio components, including
potentiometers, volume controls, variable resistances,
and Switches. In a booklet which we have received
from Messrs. Lechner, a comprehensive range of these
components Is given, including the Kabi midget

wire -wound resistances and volume controls, and single
and double pole switches of the toggle and push-button
type. Wave -change and multiple contact stud switches

are also included in the list, copies of which can be
obtained on application to the above address.

BELLING -LEE'S DISTURBANCE SUPPRESSOR

ONE of the troubles that beset many listeners is
interference caused by " man-made static,"
consisting of high -frequency radiations produced by
various types of electrical apparatus. Post Office
engineers have been investigating the subject for
some time and have come to the conclusion that in
80 to 90 per cent. of the cases dealt with, the disturbance is " mains carried," and can be cured by an
efficient condenser unit fitted at the source.
The Belling -Lee Suppressor has therefore been
designed in accordance with the Post Office specifl-,
cation, and includes safety fuses. The component
costs 10s. 6d., and full particulars of how It should
be fitted, with diagrams, are given in a booklet recently
issued by Belling and Lee, Ltd., Cambridge Arterial
Road, Enfield, Middlesex. Readers interested should
write for a copy.
"IGRANIPAK " TUNING UNIT

Replies to Broadcast Queries.
CONSTANT READER (Barnet): We can trace the
following transmitters on the amateur band comprised
between 150 and 175 m.: G2WQ, A. Brown, 7, Stanley
Road, Broughton Park, Manchester; G6IY, A. Pacey,
36,

Beverley

Road,

Send for isterestinc particulars.

ALL SPARES FOR STANDARD
BATTERIES SUPPLIED.
THE WET H.T. BATTERY CO.,26 Lisle St.
London W.C.2.
'Phone. Gerrard 6121

SALE!

Barnehurst, Bexley, Kent;

G6FM, D. Milner, 64, Bury Street, Lower Edmonton,
London, N.9 ; G6KA, Keith F. Hardie, 66, Ulverston
Road, Walthamstow, E.17 ; G5CD, D. N. Corfield,
10, Golders Hill Gardens, Hendon, N.W.4. SEVEN -

Gram

CABINETS
28- 8-0 reduced to £5-19-6

a2-19-5

25- 0-0

£1- 5-0

£1-15-0

Regret, but cannot trace
full address of WM; DosT (Co. Durham) : DFE,

Cash or beferred.

TWENTY -TWO (Ruislip) :

7 DAYS' FREE TRIAL

Nauen (Germany) ; DDDE, Aquilla (German ship) ;
cannot trace amateur transmitter without call sign

supplied to B.B.C.
Real bargains I LIST FREE-

@One

PICKETTS gabiLoe-Lono
P.P

P.ve014.1,

tIngrf

WHY NOT DIRECT COUPLING ?
(Continued from page 348)

being wasted in heating up resistances.

180. ACCUMULATOR CHARGERS. 10/6.

amp 2-6 volts, in ventilated metal case, with mains
Carriage
6d. extra, 7 days' trial. Guaranteed one year.

flex (Westinghouse Rectifiers), 1 amp., 211-.

Then there are obvious objections to using
such high voltages in a domestic receiver.

P. ARDEN AGwnoENCnnoY, WnOnuLLASTON.
wrr.T.t

Again, in order to adjust the circuit

properly, instead of the long -tapped potential divider shown in the diagram .(Fig. 5),

it is necessary to provide a number of
separate resistances in series, some of
which must be variable, and capable of

FIFTY TESTED
WIRELESS CIRCUITS
By F. j. CAMM
(Editor of "Practical Wireless")

WITH the introduction of many new powerful providing a very accurate adjustment.
broadcasting stations, adequate separation of

wavelengths is outside the scope of the usual straightforward receiver. To receive satisfactorily home and
foreign programmes without mutual interference, it is
necessary to use at least three efficient tuning circuits,
and in order to make tuning simpler it is essential to
gang condensers instead of the earlier method of using

Price complete, £2,

Cells, 12,500 milliamps.

KABI COMPONENTS

A Tedious Task
But the arrangement does work, and often

works quite well in the hands of a skilled

operator. I have made up several such
a separate condenser for each tuned circuit. If the amplifiers for special purposes, and one of
condensers are ganged It follows that the associated these is shown illustrated in Fig. 6, it being
inductances must be accurately matched, because an designed for mains operation, a large

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

On sale at Booksellers, or by post 2/9

from George Newnes, Ltd., 8-11 Southamoton Street. Strand, London. W.C.2.

2/6

START BUILDING ANY SET UNTIL YOU HAVE THE
DON'T START
QUALITY

COMPONENTS
OF EVERY TYPE
.01130.-

B Ii LG 11
CATALOGUE N.2153iii
Enclose 2d. Postage
-Afar

A.F. BULGIN&C2

LTC2

ABBEY ROAD

BARKING

ESSEX
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MAINS VOLUME ASSU 11.ED;TE'' 362

OR SHAM UNIT

CLASS 'B KIT

The 862 Class " B " Kit and Speaker -Unit, being accurately
matched, will rive enormously increased volume and rich tone
from any battery set at extremely low H.T. drain.

KIT

COMPLETE

OF

Veveholder, Input and Output Transformers, with full instructions.

LOUDSPEAKER & UNIT

28'6

MASI

SP TREE

Ida Illustrated)
Riga -class Permanent Magnet Moving Coil Speaker, incorporating Class
B " adaptor and valve. OalY four

Wi:E3 tx connect.
Poe ' previous
Advertisements

M1E1E141111

COMPONENTS

including Class "B" Valve. 7 -pin

-

50!

for

PAP FREE

Valves at 50P:, saving.

Cash with order. Cheques and P.O.'s must be crossed
payable to :THE 362 RADIO VALVE CO
CO.,Ltd. (Dept. W), Stone am Road, London, E.S.

Newn:s New Magazine

PRACTICAL MECHANICS

to
HIGHEST

NUMBER TWO OUT TO -DAY

This most fascinating journal deals with every practical interest-television, wireless, microscopy, astronomy, moneymaking ideas, photography, cinematography, home broadcasting, engine -driven model aircraft, chemical and electrical
experiments, lathe work, model locomotives, the stratosphere,
new tools, gldgets and accessories, ray control of mechanism,
etc. Lavishly illustrated, it covers every practical, mechanical
and scientific interest. All Readers' queries are answered free.
It is the journal without a rival.
D.
On sale at all Newsagents and Bookstalls, or by post 71d.,
f,-oin George Newnes, Ltd., 8-1 1, Southampton Street,
Strand, London, W.C.s.
MONTHLY

TREBLE
You get every note
if you use

'CLASSB"SIMPLIFIED

THE Ro A PM M.C.UNIT.

NEW

1-111 SPEAKER

MAINS VOLUME;
FROM ANY
BATTERY

net Moving Coil Speaker with
which is incorporated a complete, properly matched
" CLASS B" amplifier. This

SET!,

assembly when connected

AT VERY LOW;
USE OF

IN ONE

A latest type ROLA Permanent Mag-

with any Battery Set

/-*

McMichael Super

converts it to "Class
B " output, increas-

H.T.

Ranger Port. needs these

ing the overall sensi-

tivity of the set sev-

eral times, and

0101111041111.

For best performance fit these Ever
Ready Batteries: H.T. Port. as;
2405-both made specially' for this set.
Or simply ask your dealer for the
Ever Ready List, showing all popular
makes with their special Ever Ready
batteries. Your set will be powered

in-

creasing the Power

Output or Volume up

to 5 times !

JUST
CONNECT

TO YOUR SETT

perfectly by its appropriate Ever
Ready Batteries,

WITHOUT ANY:

-----

ALTERATION!'

SEND FOR IT ON 7 DAYS' TRIAL
Send only 5s. for 7 days' trial, if satisfied, pay balance
in so monthly payments of 7s. 6d. (Cash in 7 days, 6.1 Hs.)
--Rota "CLASS IV'
The British Made MATESTilts
spEAKER
IISIVERSAL

METER

is I UNIT can quickly AMPLIFIER
and simmy
be connected to any battery set, and
is complete with Cossor, Millard, or

,
the onlY
instrument testing
as well as batteries, valves'I
circuit, and all components;
4 readings on one dial.
m

SEND
ONLY

B.T.H. 'Clues B" valve, with full
istruction..

!

The result of adding this unit to your
battery set will be equivalent in Per -

formance, as regards richns of tone and
I volume, to a 111,,h grade all mains set,
complete purchase
at the same time retaining, eennomy
monthly payments of 2/6 I whilst
in battery consumption. Sen.l deposit
I
(Cools 1216)
to -day

for 7 days' trial, if satisfied
by

E.

J. HERAUD, Ltd., Dept. P.29, Number One, Edmonton, London, N.18
Branches: 78/82, Fore St., Edmonton; 77, West Green RI., Tottenham;
:34, St. James St., Wedthamstow; and 139, Hertford Rd., Enfield Wash.

made

A

particularly
to power your set
WIRELESS BATTERIES
The Ever Reedy Co. (Os. Britain) Ltd., Hercules Piece, Holloway, N,T.

iv
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0

Battery $

13
Until August last, EKCO Radio was available only to
electrified homes. Then we introduced a Battery Set,

OUTSTANDING FEATURES-British and Conti
at full programme strength with unsurpassed fid

tal Statio

y-one knbb tuning
-CLASS B OUTPUT permitting ,performanc .equal to all -electric

Model B74, because we could at last promise all-eleCtric
quality with a battery -driven receiver. This model has been
sweepingly successful and gives a performance in every
way comparable with the traditional EKCO All -Electric
standard. Note the many up-to-date features, and then
ask your EKCO dealer to demonstrate it to you at home.

receivers-magnificent. bakelite cabinet in two #gInishes. black with
chromium plated fittings or figured walnut-detacl tile fret, an exclusive
feature permitting speaker silk to be changed tot match any furnishing
scheme-new station scale with names and weigrelengths-seven-stege

super -het circuit with band-pass tuning-light brn station-indicatorcombined on -off sic -itch volume control for ra
and gramophonemoving-coil speaker-gramophone pick-up sockets /controlled by switch-.
external speaker connections-unsplashable accurlailator-high capacity
dry battery.

Walnut finish £13 13s., or by
12 monthly instalments of
£1 5s.

ALSO OBtAINABLE-All-electric consolettes identical in

Black & Chromium £14 14s.,
or by 12 monthly rayments of

TROL.

(As tihetrekd.)

£1 is.

I To E. K. Cole, Ltd., Dept. P.I.
Ekco Works, Southend-on-Sea.
I Please send me free illustrated details of EKCO Radio. I
NAME

external appearance and price

incorporating
DELAYED
AUTOMATIC VOLUME CON-

Identical chassis for
D.C., A.C., and battery operation in handsome walnut console

cabinet at 18 ans.

DI

ADDRESS
'
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MAINS UNITS
04

SENSATIONAL

A.F.C.
THREE

VALV E

ECEPTH.

-the wonderful new low loss lead in cable definitely eliminate:
crackle, background noises, mush and all man-made static. It
improves selectivity and increases sensitivity.
can fix it in less than five minutes.

Get one to -day.

You

A

OF ALL DEALERS in lengths of 25 reel 10/ Longer sizes at proportionate prices.
BRITISH RADIOPHONE LTD., ALDWYCH HOUSE, LONDON, W.C.2
\AA. P

F. J. CAMM'S GREAT
PRESENTATION OFFER

TO EVERY READER
A BOOK IN
WHICH EVERY

PRACTICAL MAN

WILL REVEL
Without exaggeration, this new
and up-to-date ENCYCLOPiEDIA OF
POPULAR MECHANICS, Edited by

F. J. Camm, will prove invaluable
to every man who owns it. It will
be in constant use. . for it contains
within its covers in concise form
precisely the information a practical
.

man wants, whether he is .1.- his
armchair or in his workshop.
of PRACTICAL
To
readers
WIRELESS it will especially appeal,
as it is an invaluable companion
volume to " Newnes' Wireless Constructor's Encyclopaedia."
You cannot possibly afford to let
this great opportunity go by. Take

steps-now-to secure your copy !

ACCEPT THIS OFFER AT ONCE.

By so

doing, you will have at your elbow a dependable
and authoritative guide that will help you in all
your problems and make the study and practice

of mechanics both pleasant and profitable

READ THESE SIMPLE

CONDITIONS
Only 6 Gift Stamps
to collect.
Complete the Forms on the opposite page in
ink. Fill in and post Form No. I and stamped
addressed label. If not already a regular
reader, hand Form No. 2 to your Newsagent.
On receipt of Form No. I and the addressed
label, we will send you a Voucher on which to
qualify for your copy of the Encyclopedia.
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 Reservation
Form (No. 1) 6 " Popular Mechanics " Gift
Stamps cut from the bottom right-hand
corner of the back cover of " Practical Wireless " for 6 weeks, commencing this, last week,
or the week before.
When your Subscription Voucher is com-

plete, send it, together with a Postal Order for
2s. 4d., which will include the cost of registration, postage, packing, insurance, etc., to

"Practical Wireless" Presentation Depart-

A companion

volume to
"Newnes'
Wireless
Constructor's
Encyclopaedia"

ment, and your copy of the Encyclopedia will
be despatched to you immediately. No reader

may qualify for more than one copy of the

Encyclopedia.

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 envelop.

397

RESERVATION FORMS ARE ROLLING IN
IN THOUSANDS FOR "NEWNES' ENCYCLOIVEDIA OF POPULAR MECHANICS"
NEVER before has such an all -embracing volume of practical mechanics been published,
and this volume, which is not obtainable in any other way, contains in encyclopaedic

order every mechanical fact, figure, and formula of interest to the practical and the
Here is a volume (abundantly illustrated with fascinating diagrams
which convey at a glance the point they are intended to illustrate) which places you in
immediate touch with almost everything you need to know about television, wireless, model
home mechanic.

boats, electricity, model aeroplanes, lathe -work, wood -turning, glues, cements and adhesives,
photography and tine -photography, microscopy, staining and varnishing, French polishing,
model railways, chemistry, how to patent an invention, astronomy, the principles of operation of
modern mechanisms, etc., etc., all readily consultable by a mere flick of the finger, owing to the
alphabetical arrangement.
Every section is the work of an acknowledged expert in his particular sphere, and thc...
No reader of PRACTICAL WIRELESS can afford to be
contents are entirely up to date.

without this unique volume, which is available only to regular readers of this journal who
comply with the simple conditions given at foot of other page.

N.B.-A few of the diagrams and illustrations are reproduced in miniature in this
announcement.

LOSE NO TIME --

The sooner your application

POST YOUR RESERVATION
FORM
If you have NOT yet placed a
standing order with your Newsagent for the regular delivery
of PRACTICAL WIRELESS,
hand him the order form below without delay.

PRACTICAL WIRELESS
ORDER FORM

for Newsagent

(Newsagent)

ENCYCLOPEDIA of POPULAR
MECHANICS. Act Now !

NOW !

-

POST THIS RESERVATION FORM

I

IMMEDIATELY TO

PRACTICAL WIRELESS

Presentation Department, 39, King St.,
Covent Garden, London, W.C.G.
In accordance with the conditions of your special
offer please send me a SUBSCRIPTION
VOUCHER on which to qualify for my" Newnes,
Encyclopedia of Popular Mechanics.', I am a

Reader's Name

Full Address

Address

Please

obtain your copy of NEWNES'

regular reader of " Practical Wireless."

To

deliver

(or

reserve)

PRACTICAL WIRELESS for
me weekly until further notice.
Name
Address

Date
Please write in Capital Letters.

is

received the more speedily will you

Newsagent
Address

Reader's
Signature

Leave Han.

Fill in this form and the label on left in Block
Letters. Stamp the label as directed and post
both of them in an unsealed envelope (.'d. stamp
only

required).
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SOLligttr1):\-

Coii*CTS
\ 6\

ro.

R BETT'ERIRA1D)C1

BUY 362
DIRECT BY POST FROM THE Post Free from

MAKERS AT 50% SAVING

Soldered contacts give
the best results.

Fully Guaranteed and Non-Microphonic.

L., 3/6. Power 4/-. Super -Power, 4;6. S.G., 7,6.
at which really Var-Mu 7/6.
"Class B ' 9/-. Pentode type 10-.
good
valves
can
zsed 3d.extra,)
be sold, and they
are
BRITISH " 362 "
Patent
UNBREAKABLE METAL.
ALL THROUGH.
Equal to high- SHEATHED VALVES (BATTERY TYPES) :-

Do your Soldering electrically.

ELECTRIC SOLDERING IS
Switch

CLEAN.

No flame-hence no

I

SOLON

MARK

ELECTRIC SOLDERING IRON
Patent No. 243928

FOR ALL STANDARD VOLTAGES
A

776

pflILPILEy
PRODUCT

any make.

Obtainable from Leading Stores, Radio
Dealers, Electricians, Ironmongers, etc.
Write to makers for FREE BOOKLET
W. T. HENLEY'S TELEGRAPH WORKS CO., LTD.
DEPT.2.0.12.HOLBORN VIADUCT, LONDON, E.0 1

The 362 Class "B " Kit and Speaker -Unit, being ACCURATELY
MATCHED, will give enormously increased volume and rich tone
from any battery set at negligible H.T. current drain,

KIT OF COMPONENTS

comprising Class "B " Valve, 7 -pin
Valv eholder,
Input and Output
Transformers, with full instructions.

High-class Permanent Magnet Moving Coil
Class

Speaker,

Cash with order.

Only

5CY

POST FREE
Cheques and P.O.'s must be

crossed and made payable to:-

THE 362 RADIO VALvE VU., Lt

r full Blue Spot range post free on request.

Telegrams : " BluosPot, 'sling, London."
Distributors for Northern England, Scotland and Wales : H. C. RAWSON
Telephone : Clerkenwell 3570.

(Sheffield and London), Ltd., too, London Road, Sheffield ; 22, St.
Blue Spot Moving co, cainet
P.M. Mary's Parsonage, Manchester ; 177, Westgate Road, Newcastle -on -Tyne;
37, 38, 39, Clyde Place, Glasgow.

incorporating
Output

"B" Input and
Transformers and Valve.
four wires to connect.

ICE
IBRITIFIH CIUE /la COMPANY ITV
BLUE SPOT HOUSE 941% RO9DMAN STREET - ROSEBERY AVENUE LONDON- E Cl
in walnut 09

28'6

POST FREE

LOUDSPEAKER & UNIT

GET FULL VALUE FROM YOUR SET
Use extra Blue Spot Speakers with your present set and have music
throughout the house. 12/6 to 87/6. Free Catalogue No. P.R.27P.

Movement) S7/6.

S.G.

MAINS VOLUME ASSURE IYT1,7 36
CLASS "B" KIT OR SHAKER UNI

45710:40kire

.%peaker

HL., 46. Power 5,6. Suer
-Power 6,'-.
P
10/, Var-Mu 10/,

dirt

Constant heat maintained in the bit
RELIABLE. No jobs spoiled through bit cooling oft
ECONOMICAL. 15 hours' use for unit
EFFICIENT.

TRADE

priced valves of

on - ready in four minutes

SPEEDY.

3'6

at "362 " BATTERY TYPE VALVES :-H., HL &
the lowest prices

362 are sold

(Dept. W.26), Stonettarn 3,ad, London, E.5.
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WHY NOT GET YOUR
MONEY'S WORTH

. . .

1

"1 do not know what the life of a transformer is supposed to be
but this one has been in constant use for 7 years and has given
about 10,003 hours actual performance and is still going strong.'
J. A. L., Liverpool. Extract from letter.

Why not buy a longer -life battery if it doesn't cost
you any more ? Why buy any other, when the
Hellesen Hi -Life battery gives you 50.2% longer
life, the extra life that no other battery can
give you ?
An impartial fest by a famous British set -maker
has produced these figures, has proved that even
our own figures were conservative.
For over 40 years Hellesens have produced the
finest batteries in the world. That experience has
produced this amazing result and has enabled them
to manufacture, in the Hi -Life range, a battery with

50.2% longer life, 50.2% greater power, 50 2%
higher capacity, and yet costing not a penny more.
In other words, a battery that gives you one-third

for nothing.

T24B TRANSFORMER
Igranic, with their long experience
of wireless construction, have perfected a general purpose trans-

former at a reasonable price - you

can be certain that it is the best of
its kind. The Igranic T 24B Trans-

former reproduces over the whole

scale of musical frequencies.
BRITISH MADE BY

BRITISH LABOUR

Ratios 3 -1 and 5 -1.

Price 516.

Write for fully illustrated Catalogue No. 1.1287 of Igranic Quality components.

If you cannot obtain Igranic components, write to us

direct and include the name of your local dealer.

Igranic Electric Co. Ltd., 149, Queen Victoria Street, E.C.4.

HI -LIFE BATTERY
Hellesens Limited, Morden Road, South Wimbledon, S.W.19
Arks

IGRANIC COMPONENTS WILL
BE THE MAKING OF YOUR SET
CYR-at

400

November 11th, 1933

PRACTICAL WIRELESS

SHOULD YOU DISCARD
YOUR OLD ACCUMULATOR?
MODERN factories courageously scrap any
machinery, however new, that can be improved. It is
an economy. Think of your accumulator this way. It

can be improved out of knowledge. A

-they're IAlE
Just as the Bank of England to the civilised
world is the emblem of security so wherever
radio is known Benjamin valveholders are
your guarantee of perfect valve suspension
and all that it implies:

A cut through the
plates of an ordin-

section is shown here through the plates
of your accumulator. Current naturally
concentrates round the good -conducting
(but inert) lead grids, so that the active

ary accumulator.

material itself receives only a very uneven

tration of current

charge. That is why battery technicians

The grey tone
represents concenround the grids

have explored every means of eliminating
these grids. To -day, in the modern Block cell, active
material is formed round the interior of a lead cylinder,
tough as a rock, without any grids
at all. The improvements are

(black).

obvious - (I) you ensure really
1.0051TvE LEAD COMOCCEGR

POS,TIVE WIDE MATERIAL

1

THE BENJAMIN 5 -PIN VALVE -

HOLDER with air - spaced
nickel -silver, self-cleaning

contacts. Soldering tags are

provided and easy wiring
terminals which are reversible for under chassis wiring.
Price sod.
THE

BENJAMIN

VIBROLDER

with self -aligning positive
grip sockets and soldering
tags integral with springs.
Price Tod.
THE BENJAMIN 7 -PIN VALVE -

HOLDER. For all Class " B "
and other 7 -Pin Valves.

Easy wiring reversible ter-

minals and soldering tags
integral with sockets. Terminal holes in the top of the
valveholder are countersunk to allow for flush
under -base -board mounting

Price 2/,

Benjamin Class " B " components and transformers are
fully listed in our Catalogue No. 1336. Write for your

ERFORA110 mom LOAD WO IFIREVOLs

ACID SPACE
NEGATIVE ACTIVE MATERIAL
CA vE LEAD CDADUCTOR 4 CONTAINER

complete charging (2) you increase

the proportion of active material

available
AKE III
(3) you save a lot of weight
and space. It is not surprising
CASE

that this new kind of accumulator lasts twice the time
on each charge (a saving in

money and bother that is
alone

worth

while).

A

plan section of the new
accumulator is shown here.
One hundred thousand
people are already benefiting from the new accumulator - not only has it

double capacity, but it is
far stronger and does not
run down when inactive.
Why not think this over ?
BLOCK PLATELESS

L.T. ACCUMULATOR

TYPE 6.80, sea h., 2v., 11/6

copy tonight.

BEN4,11111
THE BENJAMIN ELECTRIC LTD.,
TARIFF ROAD, TOTTENHAM, N.17.

st1s4-0

1 A7

0
PLATE -LESS ACCUMULATORS
Block Batteries Ltd., By -Pass Road, Barking, Essex.

Tel. Orangewood 3346
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F. J. C A M M specifies
COLVERN
COILS

for the

"ORBIT"
Mr. F. J. Carom specially selected Colvern
Ferrocart Coils for the " ORBIT " because

he knows that Colvern are specialists in
coil design and production.

Every Colvern

Coil is three times triple tested-it is your
safeguard that Colvern Coils will do their
job

F.10 and F.3, 25"- per pair

Made

under license from
patentee, Hans Voigt.

the

,oLvERN
COLVERN LIMITED, MAWNEYS ROAD, ROMFORD, ESSEX
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All -Wave All -Was

'SKYSCRAPER
MAKES IT POSSIBLE
FOR YOU TO STUDY
THE INTERNATIONAL

SITUATION DIRECT
AND AT FIRST HAND
At last the day of All -World Radio has arrived, and you can build with

COMPLETE

WITH FOUR

VALVES

f5.1Z6

your own hands the first receiver to give you not only England and
Europe, but America and Australia direct. The Lissen All -Wave
All -World Skyscraper 4 tunes from 12 to 2,100 metres. It brings
two complete new wave -length ranges within reach of the ordinary
listener-stations and programmes which before he was never able to
receive-see below the list of these far -distant Short and Ultra -Short
Wave transmissions which have actually been logged on the Listen
All -Wave All -World Skyscraper 4. And remember you get these
stations through Double Balanced Pentode Output giving brilliant
reproduction on a Moving Coil Speaker-as much power as a Mains
Set from ordinary high tension batteries.

Ingland,Europe,Alria America.
Australia.
all on one set at last!
Lissen have made this All -Wave All -World radio available to Home Constructors first, because it brings back the thrill of conquest to hear America
and Australia direct on a set you have built yourself, it makes you an enthusiast to realise what a wonderful thing you have created ! And when
you see the Great Free Chart of the All -Wave All -World " Skyscraper " 4,
which tells you how to build it and how to work it and why it gives
such marvellous results, you will agree at once that it will be wise
of you to build for yourself rather than buy a factory assembled
receiver which cannot give you these new and intriguing short wave
stations. The FREE CHART simplifies everything ; there are
pictures of every part, with every wire numbered, every bole
lettered, every terminal identified. YOU CAN'T GO WRONG '
But get the Chart and see for yourself-then build the Lissen All -Ways
All -World " Skyscraper" 4. the SET THAT SPANS THE WORLD !

CABINET COMPLETE

WITH 4 VALVES

+WAVELENGTH RANGES INSTEAD OF IWO!

THE THRILL OF DISTANCE

itE)

-THE SATISFACTION OF
PIONEER ACHIEVEMENT
POSE COUPON BELOW

-A NEWS EINTERTAINMENT

SERVICE WORLD-WIDE IN

ITS SCOPE!
To LISSEN LTD., Publicity Dept., ISLEWORTH.

Please send me FREE copy of All -Wave All -World" Skyscraper"

SKYSCRAPE

0

Chart.
Name

Address
P R. 1434

November 11th, 1933

PRACTICAL

403

WIRELESS

INDEXES AND BINDING CASES FOR VOL. 2 NOW READY!

EDITOR
Vol.
Vol. III. No. 60 f F. J. CAMM

PAGE 445

Nov. 11th, 1933

Technical Sta f:

W. J. Delzney,
H. J. Barton Chapple, Wh.Sch., B.Sc. (Hons.), A.M.I.E.E.,
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ROUND the WORLD of WIRELESS
Piatigorsky's First Broadcast Performance
AN artist who is arousing considerable
interest in England and on the Continent is the thirty -year -old Russian
'cellist, Gregor Piatigorsky, who is giving
Elgar's 'Cello Concerto in E minor in the

November 17th.

Ivy McGuigan (soprano) Kyle Hall have hit on a rather ingenious
will be the soloist. She comes from a story for their show, which is set in a circus,

musical family, for her mother was a and which bears some little resemblance to
vocalist and her father a choral and orches- the tale of Cinderella. Like all good musical
tral conductor in London for many years. comedies, the story has the happiest ending
possible, and the entertainment includes
Tea By Candlelight at 2 a.m.
some very charming music.
NIGHT work means " light " work (of
the electric variety), and when the Relays from Lincoln Cathedral
current fails at two o'clock in the morning
THESE relays are rare, and the last
in a busy factory, compelled to work night
heard by Midland Regional listeners

B.B.C. Symphony Concert Series at the
Queen's Hall on November 22nd. This will
be Piatigorsky's first broadcast performance.

Piatigorsky has had a

dis-

tinguished career : at fifteen he was
appointed principal 'cellist of the Imperial
Opera at Moscow, and when the revolution

broke out he went to Berlin, where
he carried off in open competition
the post of principal 'cellist of the

Berlin Philharmonic Orchestra. Since
Piatigorsky's association with this
famous orchestra, he has become an
international celebrity.

shifts to keep pace with orders, it is not was in Lincolnshire Week in January.
a

light " matter.

On November 21st the Minster Choir and the

r --MAINS
FOR

F. J. CAMM'S

" America Calling Again "
TACK HYLTON and his band will
J take part in " America Calling
Again," which is to be broadcast on
November 16th and 17th. They will
impersonate Paul Whiteman and his

PHENOMENALLY
SUCCESSFUL

orchestra, Vincent Lopez and his

orchestra, Duke Ellington and his
band, Guy Lombardo and his Royal

RECEIVER-SEE

Canadians, all of which have distinctive features of their own. There

will also be " a surprise item from

PAGES 425-428

Belfast on November 22nd.

In this

_

Always

Originates

able.

Musical Comedy from Belfast

Police

Band,

AMUSICAL comedy with a local
flavour, Caratymella, is to be broadcast

directed by. Captain F. W. Wood, from the Belfast Station on November 22nd.
will give a West Regional concert on The authors, G. Rowantree Harvey and
-I

generally accepted, although

not

definitely established, that he was a
native of the county. The principal
work to be given is the Magnifidat
and Nunc Dimittis (from the Second
I Service), which is probably the
earliest example of an accompanied
service with passages for solo voices
and an independent organ part.

The anthems include " 0 quani
gloriosum," a' fine example of five part polyphonic writing.

"Practical Wireless"

series various Ulstermen who- hold
interesting positions in the City and ProWe hear that this was the unfortunate
vince will tell listeners of their work. The experience one night last week in the
Graham
Farish factory at Bromley. The
first speaker will be a Belfast organizer,
whose subject will be " Working for the failure could not be immediately remedied,
Unemployed." Though the organizer will, and the staff had to wend its way home in
for various reasons, remain anonymous, the early hours-but not before enjoying
all those listeners who have assisted in a refreshing cup of tea by candlelight.
various schemes which have been launched
A big extra spurt was put on to make up
in Belfast to combat the evils of unemploy- lost time and catch up with the overflow
ment will find the, speaker easily recogniz- of orders.
Police Band Concert
THE City of Bristol

I

Moscow's Radio Centre

Hollywood."

" Other People's Jobs "
THE first of a new series of talks
with the title, " Other People's
Jobs," is to be broadcast from

organist, Dr. Gordon Slater, give a
William Byrd programme. This is
one of Midland Regional's Midland
Composers series, for Byrd was organist of Lincoln in the early years
of Queen Elizabeth's reign, and it is

AS the Russian capital possesses
eight broadcasting stations of
which the studios are scattered over
I

the city, the Soviet authorities are
planning the centralization of all
radio activities under one single

roof. This new broadcasting house
should prove the largest in the world, inas-

much as it will contain forty separate
studios, a gigantic public concert hall, a
fully equipped theatre, and will also be

called upon to provide accommodation for
several hundred spectators for the display
of films and television transmissions.

From 250 Watts to 10 Kilowatts
THE Germans have decided to replace the

small relay station at Freiburg-ini-

Breisgau by a 10 -kilowatt station which is

to be added later to the Frankfurt -au Main group it will operate on the same
channel as Trier and Cassel.
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the

WORLD of WIRELESS (Continued)
Naturalization of the Saxophone

Swiss Re -diffusion Network

NOTWITHSTANDING the fact that
Switzerland possesses three high power broadcasters and some smaller relay

INTERESTING and TOPICAL
PARAGRAPHS

ON discovering-after it had been
vetoed-that the saxophone is an

indispensable adjunct of dance bands, the
Germans have decided that it may be used
stations, many cities have established a
" wired -wireless " service of radio pro- band. So far the countries which had by them, as its inventor is of Aryan.origin.
grammes for telephone subscribers. At refused to abide by the Lucerne Plan have Adophe Saxe, however, although bearing
Geneva, the listener now has the choice of not been induced to alter their decision. a Teutonic name, say the Belgians, was born
three separate entertainments ; namely, It is true that the Conference reaffirmed its at Dinant (Belgium) of Walloon parents.
those transmitted through Beromiinster findings in respect to a certain French Whom are we to believe ?
and Sottens and, in addition, a
PRINCE GEORGE MAKES A RECORD
Do Ants Broadcast ?
foreign broadcast at the option
of the suppliers. These may be
PROFESSOR LARSEN, a
obtained at any time by the
Scandinavian scientist, is
mere pushing of press buttons
said to have invented a new
on a special panel fitted with a
sound -recording instrument
loud -speaker connected to the
w hich permits " talkies " being
telephone system. It is stated
made of insect life. By means
that a substantial increase in
of an ultra -sensitive microphone
the number of subscribers will
of exceptionally small dimenpermit additional programmes
sions it is reported that he has
from abroad.

been able to amplify and record

sounds produced by ants and
Odense's Radio Tower

actually inaudible to the human

order to secure a service of
1
IN alternative programmes the
Danish broadcasting authorities
are erecting a Copenhagen
" regional " transmitter at
Odense. The aerial tower which
will eventually reach a height of
.177 metres (.583 feet), in many
ways will be modelled on that

ear.

He maintains that this
constitutes a clear proof that

these insects possess the sense

of hearing and a language which

allows them to communicate
with each other.

Polish Broadcaster in a Fortress

at present in use for BerlinSimilarly, it will
possess a café and restaurant
on the first and second platforms, and in addition will be
used as an aerial system for a

Witzleben.

short-wave transmitter. With
a view to the further develop-

1.1=11111.

His Royal Highness Prince George pressing a record of his
brother the Prince of Wales voice, when he visited the " His
Master's Voice's factories at Hayes recently. Standing next to
him is John Higgins, who showed the Prince how to make

ment of the Danish broadcasting

net six small stations are to be built in
Greenland ; they will relay the Copenhagen
programme by wireless link.
New Single Side -band Broadcasts
THE Dutch high -power station

at
Kootwijk, near the Hague, has been

carrying out experiments in broadcasts
effected with a single side -band, with a

view to demonstrations that transmissions
made in this manner would permit a closer
separation of stations. Although this
would allow the inclusion of more trans-

circumstances the method is of academic
interest, but it is hardly likely that it will
be adopted.
Radio -Paris on 120 Kilowatts

S0 far Radio -Paris as a private concern

has not broadcast with the greatest
energy obtainable from the new plant at
Remy St. Honore. When the transmitter
is taken over .by the State the necessary
alterations to obtain higher power will have

be installed in one of the old

German forts which surrounded
that city. The station may be

ready to' function early in the
new Year ; the wavelength
should be 345.6 metres (868
station, but as it is unlikely that this station kilocycles). There still exists a doubt, as
will be willing to reduce either its power or Poland is one of the countries which has
wavelength it will still cause considerable not agreed to the Lucerne Plan.
trouble in the upper waveband. In effect,
it makes that portion of the Lucerne plan Italy's Musical Programmes
almost unworkable.
OF the European broadcasting studios,
the Italian would appear to lead in
the number of hours devoted to musical
and dramatic entertainments. Of one
hundred programme hours, seventy-two
gramophone records.

SOLVE THEIS !
Problem No. 60.

mitters in the longer waveband it would

possess the disadvantage of entailing certain
alterations to receiving sets. In these

THE 20 -kilowatt transmitter
now under construction in
England and destined to replace
the present Poznan station, will

1.

Robinson built up the television apparatus
described In the Wireless Constructor's Encyclopaedia, and obtained very good results,
although he found that it was a rather difficult
task to hold the image steady. He therefore
decided to make up a synchronising apparatus
of the usual kind, and connected this in series
with his Neon lamp. The receiver was connected in the correct manner to the television
apparatus, but he found that the synchronising
apparatus failed to function, although the
toothed wheel and the mounting gear was
purchased and above reproach. What was

wrong Y Three books will be awarded for
the first three correct solutions opened.

Address your attempts to The Editor, Pau-

T1CAL WIRELESS, Geo. Newnes, Ltd., 8-11,
Southampton Street, Strand, London, W. C.2,
and post to reach here not later than Nov. 13th,
1933. Mark all envelopes Problem No. 60.

been carried out. By the beginning of
January, 1934, Radio -Paris will be rated
as a 120 kilowatter and thus become one

The insulators fitted to Blacksmith's aerial were very
small and dirty. When a heavy dew was experienced

allotment to stations in the medium wave -

Fallowileld, Manchester 14.

SOLUTION TO PROBLEM No. 59.

are devoted to concerts and plays ; twenty-.

three to news and talks, and only five
to recitals of gramophone records.
Radio -Paris actually tops the list with

seventy-eight hours of music, but of these,
twenty-five consist of records, thus leaving

comparatively a smell percentage of the
direct work of orchestras.
New York's Radio City

HE new " umpteenth " story building
which has been erected in the heart

of New York City, and which is to house the

studios and staff of the National Broadcasting Company of America, will be
officially opened on November 14th. Sir
John Keith, Director General of the B.B.C.,
has been invited to attend the ceremony,

and it is expected he may be induced to
give an address to American listeners.'
the damp on these insulators formed a conducting The special programme compiled for this
of the most effective stations in Europe.
path to the wire suspension holding the aerial to a occasion will be relayed to all transmitters
metal mast. Thus signals leaked away through the
metal mast. Fine dry mornings enabled loud signals (both on medium and short waves) in the
The Amsterdam Wavelength Conferenee
be obtained.
N.B.C. network and may also be transALTHOUGH no official statement has toThe
three readers succeeded in correctly
been issued to date by the U.I.R. solvingfollowing
Problem No. 58 and books have accordingly mitted to Europe. In all, the building
comprises thirty-five studios, including the:
(International Broadcasters' Union) accord- been forwarded to them :A. Cook, 4, Coolden Street, Chorlton.on.Medlock, great Concert Hall ; a large number of
ing to a report from Holland, agreement was Manchester
13; L. J. Sullivan, 58, St. James Road, these will be used for the opening
reached in regard to channels and their MiMharn, Surrey;
E. Chapman, 30, Abergele Road,
festivities.
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A Simple Single -Valve Pentode Amplifier Fitted With Tone

Control, and Which Can Be Used With Nearly Any Kind
of Battery -Operated Receiver.
-111
INN

A /MI
of the adaptor. Consequently, chosen to match the panel of the " Unipen,"
when the filament current is
switched on to the set it is
automatically fed to the amplifier
as well. The only other two
leads.required to connect the

Unipen " all -wave receiver amplifier are the " input " ones, and
which I described recently in these are fitted with spades which are

THE

but if you are to use the amplifier with
some other receiver it might be better to
make the panel higher or lower to match

that of the set.
Ease of Construction and Wiring
The constructional work is particularly
easy, and the first job is to assemble the
three pieces of five-ply to form the chassis.
After that you can make the lin. diameter
hole for the valve -holder and mount the
components by means of tin. round -head
brass screws. Only a single hole is needed

PRACTICAL WIRELEss has iproved to joined to the loud -speaker terminals on
be a very popular little set with a large the set. These carry not only the signal
number of readers. Many of those who voltages, but also the high-tension voltage
have made it have tojd us of the excellent to the amplifier.
Another useful feature is the provision
results which they have obtained, and a
few of them have said that they would of two small hooks, by means of which the in the panel, and that is tin. diameter to
like to add an amplifier to it so that they amplifier and receiver can be clipped receive the bush of the potentiometer.
could obtain more loud -speaker volume in together.
you can attach the panel to the
The circuit of the amplifier is shown in Lastly,and
order to operate a speaker of the moving proceed with the wiring. This
Fig. 1, and from this it will be seen that chassis
coil type.
is clearly shown in the wiring plan (Fig. 2).
Add -Pen " pentode amplifier, resistance - fed intervalve transformer It will be noticed that some of the wires
The
coupling is used ; this is somewhat more

which I am going to describe now, has been
designed especially for use with the " Uni-

Transcouzokr !hue

pass through the baseboard from one side

efficient than ordinary transformer coupling to the other, so the holes through which
and has the &Elven,

they pass are numbered in the drawing to
avoid any difficulty or confusion. Notice,
especially, the connections of the two
flexible leads to the plug adaptor ; it is
1,1= complete unit is em- rather
important that these should be

tage of giving much
to
76ne Control better
the lower notes. A

--------

(

h't .9)?

45

ployed for coupling wired the right way round, and this can
purposes, and this
be ensured if red and black flex is
'mAce contains the necessary easily
used for the purpose. The same thing
feed resistance and
applies to the two
condenser. Actually, the
leads which have
resistance is of 50,000 ohms
eD

To
Z. 5

and is tapped after 30,000 so
that the remaining portion
(20,000 ohms) may be used

Q8

in conjunction with a 2
mfd. condenser
coupling.

spade terminals
(Con.
tinned
on page

408)

for de -

Tone Control

The tone control is of

the simplest type, but is

.,,De,7e..oce, Fig. 1.-The circuit arrangements nevertheless perfectly satisfactory and enables one to
of the Acid -Pen.

"fcttpoto,

vary the reproduction from

pen," but at the same time it can be used the rather " screechy " tone generally
satisfactorily with any battery receiver associated with pentodes to a
which at present gives a comparatively pleasant mellow one. Any desired tone

small signal output. This amplifier uses a between the two extremes can be
more or less standard circuit arrangement, obtained with perfect ease, merely by

but it has several constructional refine- rotating the knob of the 25,000 ohm
ments which make it far more convenient potentiometer.
than the ordinary type of low -frequency
Overall cost has been considered in
amplifier. in the first place, it is connected making the " Add -Pen," but nothing
to the existing receiver by means of two has been stinted, since it was considered
spade terminals and a special plug adaptor better to provide for really good
only. No additional battery leads are quality rather than to sacrifice this for
required, and it is switched on and off by cheapness. Even so, all the parts
means of the single control of the receiver (excluding the valve) can be bought
with which it is used.
for about 23s., so there is nothing
Simple Connections

Geo.

0-

Perreocee

Aa'a,oto,

to complain of in this direction.

A list of the few components required

The plug adaptor referred to has been is given elsewhere, and you will find
specially made up for this amplifier by that all these can be obtained from
Messrs. Bulgin to my specification. It is, any good dealer. You should take
in effect, a combined valve -holder and plug, care to obtain the exact parts specifor it has five sockets in the top and corre- fied, since they have been chosen to
sponding split pins at the bottom. Two work together and to produce good
flexible leads from the filament terminals quality reproduction. The only item
of the valve -holder on the amplifier are where variation is permissible is the
connected to terminals which are fitted and ebonite panel ; the size used in the
which make contact with the filament pins original amplifier (6in. by 7in.) was

Fig. 2.
Wiring
details.
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Cir cults explained

Improving Reception by Neutralizing
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Electrostatic and Electromagnetic Interference

By CYRIL SYLVESTER, A.M.I.E.E.

IN my wireless receiver of a .few years illustrated in Fig. 1, which shows the plan
ago I could raise the lid and look down of a coil over which a screen has been
upon valves, transformers, coils 'and placed. The arrangement is analogous
the whole of them bare, to an air core transformer, the coil being
condensers :
unclothed. In my new receiver a view the primary winding and the screen a
from the rear merely discloses a number of completely closed secondary winding. The
attractive cam : cans painted in silver flux produced by the coil causes an e.m.f.

,.upper condenser depends upon the capacity

of the latter. This case of intentionally
applied reaction is illustrated because a
similar method is adopted to neutralize
the effect of unintentional reactance:
that is, in both eases the damping on the
input side of the amplifier is reduced so
that the amplitude of the oscillations is
increased to the necessary margin for

to be induced in the walls of the screen ;
this causes current to flow in the screen stability.
which is nearly opposite in phase to the
current in the coil. The induced current Capacity Coupling In Valves
therefore produces a flux which subAlthough it is known that stray capaCities
stantially reduces that produced from the occur
between the leads of the circuits in
coil. The arrows in, Fig. 1 show the any stage,
it may be said that these are not
direction of current in the coil and screen all-important
providing steps are taken to
respectively.
neutralize them. Far more important is
Induction and Capacity Reaction
But it is almost impossible to screen the
whole of the components and circuits
which go to make up the modern wireless

receiver. A conductor of any circuit has,
in conjunction with some other conductor

in the receiver, a certain amount of capacity,

Fig. 1.-Current flowing through a wire
induces a current in an opposite direction in an adjacent wire.

and this same conductor, if in twisting portion of Fig. 3). Here it will he seen
between components produces a complete that both circuits are coupled together
H T+

through the inherent capacity, Cl, between

grid and plate. This kind_ of coupling is
most undesirable because energy can Be
fed from the tuned anode circuit back to

and gold, beautiful but without expression.

the input circuit. This inter -electrode
capacity varies in different types of valves,
so that, where Cl has a high capacity, the
co -efficient of coupling between circuits
will be high, and a larger amount of energy

The uninitiated look upon these cans as

interlopers, a wrong impression since they
are extremely useful.
The reason for these cans may be simply
explained. It is that the components
which go to make up a complete stage of
amplification produce magnetic fluxes
which, in the ordinary way, act and interact upon the fluxes produced by the components in another stage. In other words,
unless suitable shields (cans) or filters are
used to neutralize electrostatic or electro-

will be fed back than would be the case
with smaller values of

Preventing Energy Feed -back
Overcoming the tendency of an amplifier
to oscillate may take several forms, accord-

magnetic coupling between the essential
parts of circuits which are at different radio
frequency potentials, it is impossible to
obtain high amplification because the

the unintentional capacity coupling between
circuits : a condition produced by the
presence of capacity between the electrodes
of valves used in the various stages.
Let us consider a simple case of a tuned
circuit between grid and filament (illustrated
in the bottom portion of Fig. 3) and a tuned
anode output circuit (indicated in the upper

Fig. 2.-Intentional

HTback -coupling

introduced by means of a condenser.

ing to the amount of neutralizing required.
Short leads spaced as far away from each
other as possible, or screening the stageS,
may be sufficient. A reduction of filament

current or H.T. voltage sometimes gives
satisfactory

results ;

here,

however,

receiver will be unstable and break into turn, has an impedance which at radio although the energy feed -back will be
the amplification factor of the
spurious oscillations.
frequencies will be considerable. If this diminished,
How a can neutralizes interference is impedance
is common to two or more valve will also be reduced.
(Continued on page 443)
H.T.+
circuits, the result will be that variations
of radio -frequency current in one circuit
will cause a difference of radio -frequency
potential to exist across the impedance so
that the second circuit will be affected.

It is well known that the effect of in- Ct

ductance is to neutralize that of capacity,
to this end condensers
and vice versa
are fitted in receiver circuits to neutralize
the effects of excessive inductive
reactance, and so on, from which it will be
seen that in almost all radio -frequency amplifiers inductive or capacity

reaction is present either intentionally or unintentionally.
An example of intentional capacity
reactance is illustrated in Fig. 2.

Here it will be seen that the radio frequency anode current has an alternative path to the filament by way of
the upper variable condenser and the
H.T.-

Fig.

3.-The self -capacity of

the

valve shown in diagrammatic form.

grid -filament tuned circuit. This
current is controllable, since the

proportion which passes through the

Fig. 4.-The standard neutralized circuit.
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A Practical Article Describing the Latest Developments and How They Operate
ONE result of the greatly increased By H. J. BARTON CHAPPLE, subjected to no control whatever if they
were less than a certain initial strength,
power now radiated by the capital

broadcasting stations of the world,
and of the very efficient high -frequency

Wh.Sch., B.Sc., A.M.I.E.E.

amplification achieved 1;iy modern screened - can be applied with the certainty of success

but were fully amplified to the limit of the
capacity of the apparatus. If, however, a

signal was of greater value than that

grid valves, is that, to -day, it is quite an to any set employing one or more stages of selected, sufficient control was automatically
applied to reduce the volume to the preeasy matter for listeners possessed of quite high -frequency amplification.
simple and inexpensive sets to pick up
It is obvious that for automatic volume determined level.
As a consequence, the general level of
with certainty, and at good strength, a control it is first of all necessary to select a

point in the circuit at which exists a volume with all stations normally receivable

large number of foreign transmissions.

At the same time, however, the very voltage that varies with the strength of was substantially constant. It is true that
facts which make possible such excellent the incoming radio frequency signal, and with this arrangement powerful stations
results bring in their train certain difficul- then to provide means whereby this are heard slightly more loudly than average
ties, the chief among which is the over- varying voltage is fed back as a varying stations, but the difference is scarcely
loading and distortion, combined with bias to the grid circuit of the variable -mu noticeable, while any station which, if the
high - frequency amplifying stages are
abnormal volume, which occurs when valve or valves.

are tuned in on highly There are many such points in a receiving
sensitive sets. For example, if a receiver circuit, but ' for several reasons the most
will bring in at good strength a number of suitable is the detector grid. In the circuit
distant stations, the volume on the local reproduced in Fig. 1 it is clear that a
station will be far too loud, even with voltage drop exists across the grid leak R1
normal volume controls, such as reaction, depending in value upon the magnitude of
turned down to the minimum setting. the carrier voltage. This voltage is translocal stations

Moreover, the incoming signal due to the
powerful station will be greater than the
high -frequency valve or valves can handle
without distortion.

operating at maximum sensitivity, can be
brought up to the selected level is heard at
full strength. Of course, very weak
stations which are too feeble to be amplified

up to this volume are heard at reduced
strength only.

ferred to the grid of the high -frequency Several Methods
the past season several methods
amplifying valve via the high -frequency ofDuring
achieving this combined amplified and
choke (H.F.C.) and the decoupling
delayed automatic volume control have
resistance R2.
NTt

Manual Control

It was to provide a solution to this

difficulty that the variable -mu screened grid valve was introduced-a high -frequency

amplifier the effective gain of which can
be decreased by the simple expedient of
increasing the negative bias applied to its
control grid. With such a valve, and a
simple type of grid -bias control, maximum

sensitivity can be obtained when it

is

desired to listen to distant or weak signals,
while the effective gain of the valve can be
reduced in order to avoid excessive volume
and distortion on powerful signals. When

first introduced, these valves were controlled manually by a potentiometer or

C0/7717)0/7

variable resistance in the grid -bias network.

First you found your station with the
volume control in the " maximum "
position, and, having found it, you adjusted

Re

The disadvantages of this arrangement
the volume control until the output suited
your taste as regards loudness and purity. arc two -fold. In the first place, a comAs, however, the prevailing fashion in set paratively small voltage is available for
design favours the reduction of controls to control purposes, second, every signal,
a minimum, engineers whatever its strength, is subject to a
began to turn their certain amount of control, with the result
attention to develop- that although the stronger stations are

4-1 Fig.

I. -A typical

form of a simple automatic volume control.

been used. At first it was necessary to
employ a separate automatic control valve
in addition to the detector. Although this
scheme has considerable technical interest,
it will not be described here in detail
because it has been superseded by a more

modern circuit made possible by the
toned down to the greatest extent, even introduction of that extremely interesting
the variation of sen- weak stations are reduced somewhat in valve-the double -diode -triode.
This valve, which is shown in diasitivity in variable - volume. The volume level, therefore, is
grammatic form in Fig. 2, comprises two
mu valves should be very far from uniform.

ing a device whereby

performed automatiNeate,

cally.

Fig. 2.Diagram- Definite Voltage

small diodes, that is, a pair of two -electrode
Two Developments
valves, and one three - electrode valve.
Two developments were introduced which When used for automatic volume control,
avoided both these faults-first a method the various sections of the valve are

of amplifying the controlling bias, and
Early attempts at second a method of delaying the action of
automatic volume control until the incoming signal had
control-frequently termed " automatic reached a certain predetermined value.
gain control," A.V.C. or A.G.C.-were The results of these improvements were
only partly successful, but, as will be shown that controlling voltages of any desired
later on in this article, automatic volume value could be applied as negative bias,
matic representation of
a double -diode -triode.

Variation

allocated as follows : one of the diodes

acts as detector, that is, as a rectifier of

the incoming radio frequency signal after
it has been amplified by the variable -mu
valves. In the case of a superhet receiver,
this diode acts as second detector, that is to

say, as the rectifier of the intermediate

control has now reached the point when it while at the same time weak signals were frequency signal. The rectified output of
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the first diode section is then passed to the further tapping, which may be adjustable,

control grid of the triode portion.

This

section of the valve performs two separate

at point " C " in conjunction with R2, ensures
that the cathode of the double -diode -triode,

In the first place, it amplifies V1, is biased with respect to the diode
the audio frequency component of the portion D5 of the double -diode -triode, V1.
rectified signal, which is then passed on to The resistance, R2, in the cathode lead of
the output valve in the usual way. Its VI, serves also as the load resistance of the
second function is to amplify the direct valve, the audio frequency drop across it
current component of the rectified carrier being taken via the condenser C1 to the
voltage, for control bias purposes.
grid of the output valve. Readers will
functions.

MAKING THE ADD -PEN
(Continuad froin page 405)

attached, since the amplifier will not
work if these are reversed.

For the

sake of neatness, and in order to prevent
the flexible leads being pulled away from
their terminals when making subsequent
connections, they are bunched together and
secured under a small wooden " bridge."

Once the constructional work has been

recognize this as normal resistance capacity completed you can fit the bias battery into
How It Is Done
coupling, the only difference between this the clip provided and insert the G.p.+
This is done in the following manner : and the more conventional arrangement and " G.B.--" wander plugs into the
The rectified carrier is applied to the con- being that the load resistance is connected positive and 71 volt sockets respectively.

trol grid of the triode portion, and thus at .the negative end of the circuit instead
acts as negative grid bias. With a weak of between H.T. positive and the anode.
signal, this negative bias is small, and the The potentiometer, R3, serves as a comanode current of the triode will be fairly bined grid leak and volume control for the
large. If the set is tuned in to a more output stage.
station, . however, the carrier
voltage, and thus the bias to the triode, is
powerful

increased, and the anode Current decreased,
with the result that the voltage drop, across

a resistance in the cathode circuit of the
triode will be similarly decreased. It can

Insert the 230 P.T.valve 'into its holder,

connect the red and black spade terminals
to the plus and 'minus loud -speaker terminals respectively on the receiver,
replace the 220 H.P.T. valve by the adaptor
We must now consider the circuit of the and then fit the valve into the latter. The
double -diode -triode.
The input from the loud -speaker should, of course, be conhigh -frequency stages is applied between nected to the appropriate terminals on the
the cathode and diode, Di, of the double - amplifier.
diode -triode, and in this circuit there is a Connecting to the Receiver
tapped resistance, R4, from the tapping

The connections just described apply
be arranged that the decrease in this of which the audio frequency signal is particularly
to the " Unipen " but the
voltage drop results in an increase in the transferred via the condenser, C2, to the
flax.

will be just the same in the case'
grid of the double - position
of
any
other
low -power battery receiver.
T his

eaehe,..

l ir/Rnts

diode -triode.

signal modulates the
anode current of the
triode portion, and,

There is only one other point which needs

as had been explained,

the amplified audio
frequency

signal is

passed via the con-

denser, Cl, to the grid

of the output valve.

/40,," From /IF

0-/E.C/e79es

Automatic
Delayed

NEC

4 i/61

Z,as

4.11

-4----X-1)

0000

At the same time,

7

the rectified carrier

T
T
Fig. 3.-A simplified circuit for one

scheme giving amplified and delayed
A. V.C.

and

NrMOO*
fielsWhIC
Spea.A-ne.

voltage is also trans-

ferred to the grid of
V1, ma the resistance
R5. This voltage acts

as negative bias to

the triode, and it will
be clear that this bias will be large when
and anode of the second diode portion of the input signal is strong, and small when
the double -diode -triode, and thus to increase the input signal is weak. The effect of this
the strength of the
the current through this diode. Increased varying bias is to

difference of potential between the cathode

current in this circuit results in an increased

mean anode current of the triode, the

voltage drop across a resistance included current being les for strong signals and
in the circuit, and this voltage drop is greater for weak, signals. The variation of
applied as the controlling bias to the the anode current in this way will vary the
variable -mu stage or stages. The delayed voltage drop across R2 and consequently
action is achieved by a careful adjustment vary the bias of the cathode of V1. The
diode, D2, is maintained at a constant
of the bias to the second diode.
positive potential, being fed from the
common earth lead through the load reA Practical Circuit
All this may seem rather complicated, sistance, 110.
As soon as the strength of the incoming
but a glance at the skeleton circuit shown in
Fig. 3 should make matters very much signal reaches a value at which the bias
plainer. In this circuit voltage dropping which it applies via R5 causes the voltage
resistances and much of the decoupling drop in R2 to render the cathode of V1
has been omitted for the sake of clarity. negative with respect to D2, current will
The first thing to note in this diagram is flow in the diode, D2, through the resistance
that a resistance R1 is introduced between R6, and the voltage drop across Rg will be
the true H.T. negative terminal and the passed as an A.V.C. bias voltage through
common earth lead, with the result that the decoupling circuit comprising the

the earth lead at the point " A " is at a resistance Ry, the high -frequency choke, and
higher potential than H.T. negative by the associated by-pass condensers. By
an amount equal to the voltage drop in suitably arranging the values of bias

the resistance Ri. It is the usual practice to voltages and resistances, matters can be
make R1 a potentiometer connected across so arranged that automatic volume control
the field of a moving -coil loudspeaker, but does not occur until the carrier voltage has
if this is not practicable, then R1 must reached a value giving the required output
be of such a current carrying capacity volume, while all the signals which would
that it will pass, without undue heating, produce greater volume are toned down to
the anode current taken by all the valves the desired level.
In the set.
The diagram herewith reproduced is

A tapping off R1 at point " B " gives sufficient to indicate clearly all the prinrkI bias to the output valve V2, and a ciples involved.

,

6

>

.3'

."

16

Fig. 3.-Panel drilling dimensions

to be mentioned, and that is that the hightension voltage must be increased from 60

to 120 to allow the amplifier to operate
efficiently and to compensate for tho
voltage drop across the resistances in the
coupling unit. if you have previously
bought a 60 -volt battery for the " Unipen "

you can simply connect another one of

similar size in series with it.
When the amplifier is used in conjunction .
with a receiver that has previously received

120 volts high-tension it will not produce
quite so great an increase in volume, since
the last valve will receive less anode
voltage than before.
1.11....141M1,111.11101.M1101..01.1111.10...1.11111.1,..1

LIST OF PARTS FOR THE
" ADD -PEN" AMPLIFIER

One Becol Ebonite Panel, 7in. by gin.
One Graham Parish 25,000 ohm " Megite " Potentiometer.
One Bulgin " Transcoupler."
One Bulgin Grid Bias Battery Clip, type No. 3.
One Dnhiier 2 mid. Fixed Condenser, type BB.
One Dubilier .02 mid. Tubular Fixed Condenser, type 4,402.
One Cis 5 -pin Chassis Mounting Valve Holder.
One Belling Lee Terminal Mount.

Two Belling Lee Terminals, type R, marked " L.S.+" and "L.S.-"
" and " G.B.-" type
Two Clix Wander Plugs, marked "
No. 12.

Two Clix Spade Terminate, one red and one black, type No. 3.
One Bulgin Valve Plug Adaptor, with Filament Terminals.
One piece 5 -ply gin, by gin.
Two pieces 5 -ply gin. by
Connecting Wire, Flex, Screws, de.
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In this Article the Author Explains Why the
Maximum Anode Voltages should be Used in
Battery or Mains -operated Sets
capacity coupling is operated at very little

capabilities of a valve are restricted by under

residue of a full 150 volts H.T. after various

characteristic curve of any valve suitable for

more than 50 volts at the anode-the volting it, you have only to glance at the

IHAVE lately seen one or two glaring resistances in the circuit have taken their

examples of inefficient radio receivers, toll of the total voltage available.
due entirely to a wholly erroneous idea
that battery power was being saved. In A Typical Example
each instance a very small saving in conEven with mains receivers, in which,

sumption was occurring, but the Foss of owing to the much cheaper
volume and quality which arcompaned cost of power, economy in
it was out of all proportion to the consumption is not so vital
" economy."
as with battery -operated
sets, a bare 200 volts is
An Unwise Policy
allowed for high tension,
A large proportion of examples of abortive or 250 volts at the most,
economy occur in a praiseworthy' yet mistaken attempt to save power by cutting
down the anode voltages to the various
valves in a receiving set. It is perfectly
true that by reducing the anode voltage
you also reduce the anode current, and

9

thus save power and prolong the life of your

high-tension battery (or reduce the consumption of mains current if you employ a
power unit). In a great many cases, however, this is a very, unwise policy, for -the
performance of almost any valve, in almost
any position-with the possible exception

7

Fig. 2.-Connections for a mains output valve
showing where the volts are lost.

6

R.C.C. coupling, such as the one reproduced
in Fig. 1. This refers to a high magnification

of the detector stage in certain circumstances

-is definitely better at full anode voltage
than at reduced pressure.
One reason why this is so common is,
that many listeners still think that the
maximum anode voltage rating is based

O

a

anode, the valve should be biased to about

2.0 volts, and would be able to handle

not so, the ,values being definitely the

without serious distortion grid signals of
about .75 volts (peak value). Under the

2

maximum voltage difference permissible
between anode and cathode.

When a valve maker publishes a state-

ment that a certain valve can be operated at

anode voltages up to, say, 150 volts, he
really means 150 volts on the anode-not
150 volts minus a drop of twenty volts or
so in decoupling resistances, and minus a
further drop, of 80 volts in the resistance
of an R.C.C. unit. Many a valve used as
low -frequency amplifier

ohms.

With 200 volts actually applied to the

3

upon the output voltage of the high-tension
battery or supply unit. This, however, is

A.C. mains valve having an amplification
factor of 75, and an impedance of 34,000
ohms. For a valve of this type a suitable
anode resistance would be about 80,000

-41

-3

-2

0

Griot Volts

I

Fig. 1.-The characteristic curves of a valve
suitable for R.C.C. coupling.

load conditions specified above, the over-all
stage gain would be of the order of 50.
Distortion
Now see what would happen if, owing to

considering the nominal H.T. voltage as

the anode voltage, the actual voltage at the
anode were reduced, say, 100 volts. In the
first place, if the bias were maintained at
2 volts, the valve would be hopelessly over -

with resistance and this is whittled down at every turn.
To begin with, anything from 10 to 30 biased, and terrible distortion would be
volts is filched introduced. If, however, as the result of

for grid bias to the distortion, the listener endeavoured to
the output put matters right by reducing the bias to,
valve.
Then say, 1.0 volt, the acceptance of the valve
decoupling reare
sistances
provided in
every anode
circuit, and may
account for - an-

would still be seriously reduced, as you can

volts, apart from
the inevitable
drop in the' true
anode load.
In order to

cause, the listener now rectifies matters by

see by comparing the curve at 200 volts
with the curve marked 100 volts. There

would, therefore, still be a good chance of

the valve being overloaded and quality
would still be much below par. Even if,

other 20 to 30 recognizing the effect, though not the prime
.

1110100
I

Fig. 3.-A suitable arrangement or a power -grid detector stage.

reducing the input, he has to put up with
greatly reduced volume.

I have selected a resistance capacity

coupled valve for an example because this
gain some idea particular application shows the effect of
Of the extent under-volting in its most aggravated form.
to which the
(Continued overleaf)

410

PRACTICAL WIRELESS

November 11th, 1933

(Continued from previous page)

may mean a 50 per cent. increase
in the cost of the battery-say, one extra

but the principle can be applied to almost
every stage of any receiver.

60 -volt element in series with the normal

Take for example the output valve (see
Fig. 2). There are quite a number of mains

120 -volt battery.

With a mains set-or, at any rate, an A.C.

output valves requiring as
much as 30 volts negative

mains set-it is quite possible to design

for generous high-tension voltages. Rectifier
valves or dry rectifiers, giving 120 milliamps
at 350 volts are quite standard, cost but little
more than the usual 60 milliamp, 250 -volt

grid bias, and this is almost

always stolen from the nega-

tive end of the high-tension

supply, which means that the
alve is under-volted by this
amount. There is also the

type. Mains transformers, too, are made
with secondaries wound for use with these

larger rectifiers, and a
typical mains eliminator
of this generous typo is

resistive drop in the loudspeaker to

be taken into

account, and this may well
or

shown in Fig. 4. A total

Even the high -frequency
stages suffer in this respect,

350 volts gives ample scope

forth to be considered and,
in the case of variable -mu

down and for liberal decoupling where required.
Manufacturers of complete
radio sets are already

be another
more.

50

volts

high-tension

of

of

for full anode voltages to
every valve in the set, and
leaves a reasonable margin
for the inevitable whittling

for there is always the drop in
decoupling resistances, high frequency chokes and so
valves

voltage

Fig.4.-A typical design

the indirectly -

of an H.T. eliminator

heated type, the maximum
bias, which may amount to

which makes no pretence

at being niggardly with
the volts and milliamps.

as much as 40 volts.

showing that they are fully

alive to the wisdom of
generosity with high=ten-

This is indicated by the
anode current of a power grid detector is sion volts.
In the case of the ordinary leaky grid substantially greater than that of a leaky fact that, on examining the specifications
detector, matters are not so serious, for grid detector, thus necessitating, in many of one hundred typical A.C. mains
the guiding rule here is to use the minimum instances, resistance feed to the transformer receivers of the three -valve and four H.T. voltage which will give you adequate following it. This slight increase of anode valve types, I discovered that rather
output and sufficient reaction, the lower current, however, and the extra expenditure more than one-half - actually fiftylimit being usually set by considerations of on the apparatus for resistance feeding-one three-of the sets are fitted with 350 output, and the upper limit by reaction resistance and a small fixed condenser-are volt rectifying units.
It is a rather more difficult matter to
control.
well worth while in the interests of good
arrange liberal high-tension volts for D.C.
But while on the subject of generous performance.
high-tension voltage, we might consider
Now, we must consider for a moment the mains sets, because the maximum high
whether it is not wiser to use the valve means for ensuring that each valve shall tension voltage is limited to the mains
under what is known as "power grid " be given its due anode voltage. To begin voltage, and there is always some drop in
But most D.C.
conditions, that is to say, with the maximum with, it is clear that the high-tension supply, the smoothing choke.
anode voltage that the valve is rated to whether a battery or a mains unit, must be districts have at least 200 volts, and many
withstand, and with reduced values of grid capable of giving a total voltage equal to the as much as 240 volts. As the standard
condenser and leak (see Fig. 3). By so desired anode voltage plus any odd volts: D.C. valves are rated for maximum
doing, Nit, shall sacrifice nothing in sensi- required for bias, decoupling, drop in anode voltages of 200 (including the
output valves) something approximattivity, and will gain in quality, because anode resistances, and so on.
ing to the maximum rated voltage can
under power grid conditions the valve will
usually be made available for every
handle and rectify still stronger signals Be Generous with H.T. Volts
The Detector. Stage

without distortion.

It is true that the

In the case of a battery -operated set this

stage.

AUTOMATIC
REACTION
II y LAM DA
3

THE idea of producing one knob con- coils together by means of
trol, with regenerative receivers, at the capacity C3 without
last appears to be an accomplished fact. magnetic coupling between

V

T

Radio engineers are closely engaged upon them, regeneration would be
this problem, and we hope to give further greater at the high capacity
end of the scale. If a comdetails shortly.

With automatic reaction, the present bination of capacity and

bugbear of constantly adjusting the reaction

magnetic coupling be em-

particularly in short-wave
fundamental circuit is
shown in the accompanying diagram : L
being the grid coil and L1 the reaction coil.
These are tuned by the ganged condensers
Cl, C2 ; C3 being the coupling condenser.

tain satisfactory reaction

control over the tuning range will be ployed we can, by a careful
dispensed with. The tuning and reaction arrangement of the capacity
condensers will be ganged, a decided and magnetic Coupling, obadvantage,

receivers. The

effects over the whole of the
tuning scale. The values of

C3 and degree of magnetic
coupling is, however, entire-

ly experimental.

If we were to couple magnetically L
This system should be parand LI without the capacity at Cl, the ticularly suitable for shortfeed back from the plate of the detector wave reception, sensitivity

C.2

valve would be greater at the low capacity and selectivity being conend of the tuning scale. By coupling the two siderably increased.

A simple circuit embodying automatic reaction control.
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Illustration shows Models 342,

344 & 347. Model 34t has

similar cabinet but with Loud
Speaker adjustment in centre
cef fret.

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 28 in x 131f5 a to , space for
batteries and accumulator.
Balanced Armature Speaker;
provision for Gramophone Pick-up Plug

and jack, Wave -length range zoo/53o
and geofa,000 metres.
Price

X6 7 6

Rim Purchase Terms x6/- deposit and to monthly payments of
12/6, or alternatively 20/- deposit and 6 monthly payments of 20/-.

BATTERY MODEL KIT 342
MOVING COIL LOUD SPEAKER

Complete Kit of Parts similar to Model 341 described above,
except that it is supplied with a Permanent
Magnet Moving Coil Loud Speaker.
Price

X7 2 6

Hire FfirebaseTerms 17/6 deposit and 9 monthly payments of 15/6.

BATTERY MODEL KIT 344
CLASS' " B " OUTPUT

Complete Kit of Parts as Model 34t, described above, but
with four Cossor Valves, Class "B"
Output Stage and Permanent Magnet
Moving Coil Speaker.
Price

8 2 6

Hire Purchase Terms 20/- deposit and to monthly payments of 164-.

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. Rectifier)

Power Unit and Mains Energised Moving Coil Loud Speaker.

For A.G. Mains only zoo/25o volts
(adjustable) 4o/loo cycles.

Price
FGre

X8.19.0

Why be compelled to listen only to one or two stations ? Take
your pick of the best European programmes with a Cossor Melody
Maker. This powerful Receiver has " All - Europe " range and
adequate selectivity. It incorporates every worth -while radio development. It is definitely one of the most efficient screened Grid
Sets of its type. By building it yourself you can save pounds-

you can own this remarkable Receiver for the bare price of its
parts. No wireless knowledge is necessary. Get full details of the
Cossor Melody Maker

SEND FOR CONSTRUCTIONAL CHART
To A. C. Cossor Ltd., Melody Dept., Highbury Grove, London, N.5.
Please send me a Constructional Chart which tells me

how to

build
Melody Maker.

a

Cossor

Model

Purchase Terms 20/- deposit and 9 monthly payments of 201-.

Prices do not apply in I.F.S.

....

Stan Model No. required

Name

Address
PRA.C. 11111/13

.
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The simplest way to it
CLASS 13 --the Celestion Wciy
Robust

111

six -armed

suspension renders

e

P ower - carrying

Accurately proportioned cobalt steel

t7ON/i

tZ'

reduce
magnetic leakage
minimum.
to a
magnets

capacity very high.

Accurate matching
is ensured by use
of high -efficiency
tested transformers

Amplifier attached

speaker - no
'odd boxes' or
trailing
wires.
to

The easiest way of fitting Class B' to your set is to substitute
the Celestion Combined Class B' Unit and Moving -coil
speaker for your present loudspeaker. It is connected as
easily as an ordinary speaker-the amplifying apparatus is

attached to the speaker chassis-you have no untidy

odd

boxes' or trailing wires.
You get Mains' quality and volume at no extra cost.
B' Stage 9 Chassis £2 15. 0.
Ask your dealer to demonstrate
Celestion Loudspeakers either
in chassis or cabinet form.
P.P.M. 9 - - - £1 . 15 .

'13' Stage 19 Chassis £3 7. 6.
After stringent tests Mr.

Camm has approved and

recommended CELESTION

Loudspeakers for use with

Road,

EST ION

Showrooms: 106, Victoria St., .S.W.1

the 'Very Soul of Oliusic

P.P.M. 19 -

-

- £2. 7 6

London
Ltd.,
Kingston -on -Thames.

Celestion

.

"Practical Wireless" Receiv-

ers, and every constructor

who values outstanding
performance combined with
efficiency will follow his lead.
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Here is the Fourth Complete Article
in This Instructive Series, and in it
howedslitional valves can be added in order the Author Describes How the "Proto Increase the range and volume, I propose gressor" Can Be Used with a GramoWE are now in possession of an excellent two -valve receiver of simple
design. 13eforegoing on to explain

Fitting a Radio -gram Switch

Both these difficulties are easily and

quickly removed by connecting the pick-up

to the grid of the detector valve through

the medium of a change -over switch. The
to suggest a few refinements and additions phone Pick-up.
Some Simple necessary connections are shown pictorially
diagrammatically in Fig. 2, where it
to the Circuit as it now stands.
Experiments in Regard to Decoupling and
can be seen that the centre terminal
Every modern set has pick-up terminals
are
also
Dealt
With.
(moving contact) of the switch is joined to
so that it can be used for the electrical
the grid alone ; one of the other (fixed
reproduction of gramophone records. The
terminals are included in the grid circuit By FRANK PRESTON, F.R.A. contact) terminals is connected to the grid
condenser and leak, whilst the third terminal

is wired up to one side of the pick-up. A

De/.. 12,1ye

lead is taken from the second pick-up

connection to a tapping on the grid -bias

battery. It will quite easily be understood
that as the moving contact is changed from
one position to the other the receiver is at
once adjusted for either " radio " or
" gramo " reproduction.
Once you have seen the underlying idea
of the pink -up -connections you can turn

to Fig. 3, where the actual wiring for the
pick-up sockets on the " Progressor " is
shown in full lines-for the sake of clarity

GB effect,

igickgo

especially with certain types of all previous connections are shown as
broken lines. The B.R.G. rotary radio-

pick-up, of affecting the quality of reproduction obtained, whilst the pick-up leads
are liable to have a " damping " effect on
normal radio reception and so to
reduce the set's efficiency. A second

gram switch is mounted on the back of the
chassis half -way between the two terminal

socket strips, by fitting it into a 5116in.
hole. The wire which previously joined
objection to the method is that there is the grid terminal of the detector valve holder to one terminal of the fixed grid
0..4
Fig. 1.-The simplest method of connecting
condenser is removed. A lead is then
COMPONENTS
REQUIRED
FOR
THIS
WEEK'S
a pick-up to the detector valve.
taken from the former point to the centre
EXPERIMENTS.
terminal of the R.G. switch, and from the
One
B.R.G.
Rotary
Radio
-Gram
Switch.
of an amplifying valve, and usually a One 25,000 ohm Graham Farish " Ohmite" Re- latter to the lower of the other two
switch is provided to bring into circuit sistance.
terminals. The third terminal on the switch
either the pick-up or the preceding " radio " One 2 mfd. T.C.C. Fixed Condenser.
portion of the set. In a set having two or One Belling Lee Wander Plug, marked " G.B.-2."
more low -frequency amplifying valves it One short length flex.

11.111.

is best to connect the pick-up to the first

is joined to the pick-up socket nearest to it.

A short length of flex is attache& to the
second pick-up socket and a wander -plug
marked " G.B. -2 " is fixed to this. When

using an H.T. voltage from 90 upwards
always a likelihood of " interference," by for " H.T.+2," the wander -plug should
normal wireless signals, with gramophone be placed into the " l volt " socket on the
one valve to enable sufficient volume of music unless the aerial lead is disconnected. bias battery, but when the voltage is lower
reproduction to be obtained. For that
L.F. amplifier, but where only a single L.F.
stage is provided (as in the " Progressor ")
there is insufficient amplification from the

reason the pick-up can most satisfactorily be

connected to the input circuit of the

detector valve, suitable wiring modifications being made to enable that valve to
function as an amplifier when the pick-up
is in tyse.

The Simplest Pick-up Connections

As a matter of fact, the only circuit

alteration necessary is one which allows a
suitable grid -bias voltage to be applied to

the detector valve through the pick-up.

This is provided by connecting one pick-up
lead to the grid of the valve, and the other
to a tapping on the G.B. battery, as shown
in Fig. 1. There are two important objections to this system, however, one of which Fig. 2.-The best method of conis that the detector grid leak is virtually in necting a pick -up -6y means of

parallel with the pick-up. This has the

a radio -gram switch.

(Continued overleaf)
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r9

a milliammeter reading up to about ten
milliamps, you can also observe another
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-anode current rises. In view of this, it will

be clear that the best and most economical
position for the grid -bias wander -plug is in

the highest tapping it is possible' to use
without distortion setting in. A good way

lit

to adjust the voltage is to tune in the
station which can be received at greatest
strength and then Move the wander -plug
" upwards " in 11 -volt steps until distortion is just noticeable ; after that the

'4117
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plug should be moved back one step, when
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WiringPreviously Carried out Shown:.

minimum.
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the setting will be the best possible,- and
H.T. current consumption will bo at its
Using a Pentode in the " Progressor "
It is quite likely that some constructors

3
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reduced, and as the voltage is lowered -the
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the G.B. voltage is increased the anode
current taken by the power valve is
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effect by connecting the meter between the
120 -volt socket on sthe high-tension battery
and the corresponding wander -plug. As

Al. A2.

11111111

_7

8

9

,

would like to increase the volume from
the " Progressor " without the addition of
any further valve stages. I originally
made provision for this by providing a
5 -pin holder for the.power valve, so that a
pentode could be used in its place. The
only alteration in wiring which is necessary

/0

12

is that -another H.T. positive lead should
be taken from the centre terminal. This

/3

flew Wiring Shown:-

Fig. 3.-Wiring plan of underside of chassis, showing new components added for
this week's experiments.
(Continued from previous page)
hand, when the voltage is reduced below a
.

will consist of a length of flex fitted with a
wander plug which can be plugged into the
most suitable tapping on the H.T. battery.

In most cases it will be found that best
results are to be obtained by using the

than this it might be found better to con- certain point the reproduction becomes highest' available voltage tapping, but it is
nect "the plug to the other one marked " muffled " and unpleasant. If you have best to try the effect of voltage variations.'
Besides altering the H.T. voltage it will
" G.B.-F " by means of
also be -best to experiment with different
a short length of thin
grid -bias voltages, as explained above in
wire.
respect to the triode power valve.
You can now connect
the pick-up to the terminal sockets provided, and
to change over from radio
to gramophone it is only

Decoupling the Detector Valve
Our next`experiMents will be in respect
to the prevention of low -frequency oscilla-

necessary to rotate the
switch knob in a cloCkwise
direction. There is no
need to disconnect the

tion or feed -back, and which often gives
rise to what is popularly known as motor -

use, since it can be put

caused by using a high-tension battery of
high internal resistance-in- other words, a
battery that is past -the prime of its life.
For that reason the improved results

boating. The principal object in decoupling
the detector valve is to prevent the effects

pick,uP when it is not in
entirely out of circuit by
means of the switch.

brought about

The next step is to find
the most suitable tapping
point for " G.B. -2 "
to be

(Continued

If volts

of chassis after
negative, but you should check :this by Fig. 5.-Undersidecomponents
have
trying the wander -plug in different posi- the

After you have done that it would
be a good idea to try the effect of altering
tions.

cannot

employed if a resistance of about 1,000 ohms

in all probability it will
prove

by decoupling

properly be observed unless a rather old
H.T. battery is available. A battery which
is in good condition can, however, be

Grid -bias Adjustments

been added.

on page 435)

-----

/s\ ro H.T.

the position of the grid -bias tapping for the
low -frequency valve.
First try moving

the plug to a higher voltage socket, and

then to a lower one. One word of warning
is necessary in regard to this experiment,
since if the grid -bias plug is removed from
the battery whilst the set is switched " on "
there will be a danger of the power valve
being damaged, due to its passing an
excessive amount of anode current ; because

of this the set should be switched off

NT
HFCA7A,

I

Decal/piing
A'esislance
DCondenser
ecort/amy

EariA

between each adjustment to the bias
voltage.

As the grid -bias voltage is increased it
will be found that distortion occurs, particularly on loud passages. On the other

Fig. 4.-The connections for a resistance and condenser used to decouple the detector
valve; the previous H.T. taPPina is shown in broken lines.
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ORBIT

IMINVOR
fiRECEIVER

RADIOGRAM

W'

YOU CAN INCORPORATE

WITH CONFIDENCE
WE GUARANTEE that where Bulgin Products
as advertised by us are used in any circuit, these
components will perform in every way as satis-

LIST N?

8C

LIST N9
LF 175

factorily or better than other makes ; furthermore, we offer the full facilities of our Free
Technical Service to all Constructors to attain
LIST NS
ri 70.6.

F5

this object.
"Practical Wireless"

"ORBIT"

WE.A
WE.D
WE.F.

LIST N9

SE6

Receiver.

PRICE

DESCRIPTION.

I 1ST NO.

Resistor, 10,000 ohms
Resistor, 30,000 ohms
Resistor. 50,000 ohms

.

.

1Each

1/.

I/.
.

.

Grid Leak. 2 meg...
..
" Senator " Transformer
" Junior " On -off Switch
1 pair Grid Bias Clips
Baseboard Fuse Holder ..
" Competa " Fuse Bulb. 100me.
4 Terminals " A." " E." PU,"

N1EG.D.
LF.12
S.38

No. 1
F.5

TL.

6/I/.

10}d.

PU

..
5 -Way Battery Cord
Two Coils Quick Wire

BC.3
QWB.

6d.
6d.
6d.
3d.

LIST NS.'

.. 1/6d.
6d.

"Practical Wireless"

"ORBIT" D.C. Eliminator.

LIST NO.

PRICE

DESCRIPTION.
L.F. Choke
..
.
Twin Fuse Holder
"On -off "Toggle Switch
Volume Control, 50,000 ohms

LF.17.S.
F.11
S.104
VC.11

Each
.

9/6d.
2/ -

5/.

"Practical Wireless"

"ORBIT" A.C. Eliminator.

LIST NS.'

VC II

LIST NO.

DESCRIPTION.
L.P. Choke
Twin Fuse Holder
" On -off " Toggle Switch
.. Volume Control, 50,000 ohms

LF.17.S.
F.11
S.80
VC.11

"ORBIT"

LIST NO.

1/6d.

..

Radio -gram.

PRICE

DESCRIPTION.

S.86
NC.5

..

Rotary Change -over Switch
1 pair Needle -cups (per pair)

Our latest 80 -page. Catalogue No.
a

Each

9/6d.

.

"Practical Wireless"

is

PRICE

veritable

mine of

Each

..

..
.

153

1

1/94.
1/9d.

..

"N

information to

all

Constructors and will be sent free of charge to
readers of " P.W." enclosing 2d. postage.

LIST N9

Trade

Cnrtgeacw,,l
3266

0.1.0

Grangewoo
3267

A. F. BULGIN & Co., Ltd., ABBEY RD.,
ESSEX.
BARKING
London Showrooms: 9,10,11, Cursitor St., Chancery Lane, E.C.4
Telephone: Holborn 2072

LIST N9.

QW

-

LIST NS? BC3
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OTHER Varley 1933 LEADERS

Class B "
Output

Choke

Enables all normal com-

binations of valves and
loudspeakers to be
Primary
matched up.
inductance (loaded) 10

Henries at 33 m.a. each
half. D.P.42. Price

(including royalty) 15/'

" Class B "
Output
Transformer
Ensures maximum results

being obtained from this
Primary inductance (loaded) 28 Henries
system.

at 2 m.a.

D.P.40.

Price

(including royalty) 13f.

NICORE A.V.C. UNIT
new Varley unit
Mr. F. J. Camm takes no risks-he has made
certain of Automatic Volume Control at its
By

POWER
PUNCHER
Is easily incorporated in
most battery sets. Gives
greater
volume with
lower H.T. current.
Requires no special transformers or valves.
D.P.44.
Price I 5/6

specifying

solely this

very best and simplest, too. The manual volume

can be left

set

at the most suitable position,

the NICORE A.V.C. unit automatically controlling

the sensitivity of the receiver to give
Price
the volume required.

I 5/6

Write for the new Varley Catalogue (post free),

FOREMOST AS PIONEERS
Advert. or Oliver Pell Control Ltd.. Kingsway House, 103. Kingsway, W.C.2.

'Phone : Holborn 5303.
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By BERNARD DUNN
Some

Obtaining

Stable

Operation
High -Frequency Amplifiers are Here Described.

Simple

Methods

of

of

IT might sound strange, but it is, never- like is involved, and I doubt

theless, quite true, that the task of if readers would be interested
designing a really stable, and at the in studying it, but some prac-

same time efficient, high -frequency amplifier is more difficult to -day than it was a few
years ago. The reason for this is simply
that valves and tuning coils are now so very
efficient that, if self,oscillation and similar

tical views and suggestions
on the subject are sure to be

which both are used have to be worked out
with extreme thoroughness.
I dare say that if a careful analysis were
made of the amateur -designed receivers of
the type employing one or more S.G. valves,

decide what are the indica-

Jay competent engineers, it is extremely easy

times

troubles are to be avoided, the circuits in

4

welcome.

Tests for Instability

In the first place, let us

tions of instability, and under
what circumstances a set may be said to
be stable or unstable. Unless reaction
is under full control at every part of the

it would be found that less than fifty per tuning scale the set is unstable and
cent. were perfectly stable. Even when should receive attention. That is the
working to designs which have been evolved obvious form of instability, but someto make a slight mistake which makes all

the defect is not so easily
recognizable because it merely renders
HT*

0%-/e/

,Earth
Iv%

e

Ga-

Fig. I.-

.T he method
of biasing ar

Eapt-h S.G. valve.
,,r#

pone n t
cone e r n -

ed, but it
might take quite r

long time to find

which

were

the

parts causing
trouble. The onl3

thing is to try the

effect of altering every

wire and every com-

ponent in turn, and even

Fig.

after going to all that
trouble it might be
found that to make a
permanent change in
the postlir- E
Nr- tion of a
compo .-Changing the single tapped grid coils by others having transfer -tappings often cures instability.
the difference be- the receiver inoperative at certain parts would spoil the whole layout of
In that case it the set. An alternative to shifting
tween the set being of the tuning range.
"workable" or can most easily be traced by touching the the parts is to screen them, either by reotherwise. Because grid terminal of the first or second valves ; placing such components as H.F. chokes
of this I think that if a " double -plop " is heard, or if signals and variable condensers with others which
readers will appre- can then be received, there is little doubt are provided with screens, or by erecting
ciate a few notes in that self -oscillation (or instability) is aluminium plates between the parts concerned.
Remember, however, that no
regard to possible present.

nent

Ends clamed
Togelhet,
causes of instability
parasitic or uncontrollable oscillation, and
similar forms

of trouble to
which high -

frequency
amplifiers

Fig. 3.-Sufficient damping to
produce stability can often be

introduced by putting a few
short-circuited turns on the
tuning coil.

Sometimes instability is indicated by the screening can be effective unless it is earth
fact that reproduction is poor and signals connected. In the case of wires which must
are accompanied by an annoying high- of necessity run close together or near to
pitched whistle. The trouble can also make some " important " component, it is best to
itself evident in other ways, but in nearly employ screening braid of the kind which is
every case one of the symptoms referred to now made by a number of manufacturers.
is present.

Again, the screen must be earthed (or

where the set is a portable, connected to

L.T. negative), and care must be taken to
Unwanted Capacities
Just as with any other diagnosis, once the see that the braiding cannot make contact
complaint has been found to be present, the with the bared end of the wire which it
cause and remedy have to be considered. screens. The leads which generally require
In the majority of cases instability is caused to be screened are those in the anode cir-

are suscepti- by the existence of capacity between the cuits of the S.G. valves and in the reaction
anode and grid circuits of a valve. The circuit of the detector. In particularly bad
ble.
The whole capacity might be formed between two wires cases it is also beneficial to screen the grid
theory of running close together or between com- leads to the S.G. valves from the variable
stable work- ponents which are badly placed. In both condensers and tuning coils. This remedy
ing, stage these cases the obvious remedy would be to should only be applied when all others fail,
(Continued overkaf)
gain, and the alter the positions of the wires or com-
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(Continued from previous page)

without going to very much trouble or

since it is liable to result in a loss of efficiency expense.

and _ to alter the tuning positions of the
stations received.
The methods described are those
which can be applied without altering the
circuit arrangement and which can safely

be -tried with a receiver known to be of

fundamentally sound design. There are
others that are mainly applicable to a set
which is being built up experimentally, and
not to any particular arrangement. They
are all intended principally to reduce the
efficiency of either the tuning circuits or the
valves. It might appear wrong to attempt

" Transfer " Tappings

It is not uncommon, particularly with
portable receivers, or with those having
two S.G. stages, to find that reception on

Novembei 11th, 1933
0411111141411M0.11.111NNS

MAKING A VALVE TESTER
>0411,!111//013

MIIIIII,./.1.0.0...141.0,14=1.41M041111114

THE components required for constructing this tester are as follows

6 Wander plugs
one waveband is quite satisfactory, whilst 1 Small box
1 Milliammeter 0-1')
on the other instability spoils everything. 1 Panel
1 1,000 -ohm
In such instances it is generally safe to 2 Terminals
spaghetti
suspect the high -frequency chokes, and by 1 Plug
1 9 -volt bias battery
replacing these with others of different 3 Sockets
1 yard flex
type, the trouble can often entirely be 1 Fuse holder
overcome. On the other hand, when the 1 5 -pin valve -holder
instability occurs on long waves and medium The diagram below shows clearly . the

wave reception is normal, a cure can in the position of the components and the wiring.
majority of cases be effected by changing
Connectthe coils for others of the type having a (1) Grid bias- to filament 1, cathode, and
transfer -tapping. The two corresponding
terMiliat A; circuit diagrams shown at Fig. 2 will make (2) Second socket to 2. (Third socket is
this
suggested
alteration
clear.
Instead
blank.)
the reception of far more stations, and with
greater ease, than will a highly efficient and of the anode of the preceding valve being (3) Fourth socket to 4.
connected
to
a
tapping
on
the
medium
(4)
Fifth
socket to 6.
unstable receiver.
wave winding of the tuned -grid coil it is (5) Sixth socket to fuse -holder.
connected to the centre point of a change- (6) Seventh socket (-) to fuse -holder and
Biasing the S.G. Valves
+ terminal on milliammeter.
One of the simplest methods of reducing over switch so that it is joined to a tapping
S.G. valve efficiency is by cutting down the on either the medium or long -wave winding,
screening -grid voltage, but this should only according to the waveband in use. Most
he employed when the desired effect is pro- makers now supply coils already fitted with
duced by making the voltage some twenty the change -over switch, and this works in
with the normal wavechange
per cent. less than the optimum figure conjunction
stated by the makers. Another often excel- switch.
lent way of producing stability without any Damping the Tuning Coil
There is yet another and
Feaction Come
A00 -600 Oh/775 PEWS: particularly simple way by
.4/
which long -wave instability can
frequently be obviated when it
is impossible or inconvenient to
replace the coils already fitted.

to do anything which involves a sacrifice
in efficiency, but it must be remembered
that it is theoretical rather than practical
efficiency that is being destroyed, because
a stable set of low efficiency will permit of

7c,

This is to wind a few " dead "
turns round the long -wave
section. All that is required is

mneeilluv

ocu,/ - 00/ /Wild.

a short length of cotton -covered
7*/7nd Earth wire, and this is wound round

the long -wave winding for two
or three turns, and then the ends are twi sted
together. Fig. 3 will make this simple idea

The extra
Fig. 4.-Parasitic oscillation and unstable more easily understandable.
reaction control can be generally cured by turns merely serve to " damp " the normal
inserting a fixed resistance in the reaction winding by slightly reducing its efficiency,
circuit and connecting a fixed condenser but when a still more pronounced effect is
between the detector anode and earth.

required, the ends of the short-circuited

turns can also be connected to the screening
great loss in efficiency is by applying a small can or to earth. This latter method is not reamount of negative bias to the grid of the commended excepting in very obstinate cases.
S.G. valve(s). This voltage can be obtained
Parasitic oscillation, which is another

from the normal bias battery by removing form of instability, often originates in the
the wire which connects the " bottom " end detector circuit. Sometimes it can be
of the grid coil to earth and tuning con- overcome by altering the position of the
denser, and replacing it by a .1 mfd. fixed grid tapping on the preceding tuning coil,
condenser. A grid -bias tapping is then or even by dispensing with the tapping
taken from the coil terminal ; a 100,000 entirely and joining the grid directly to the
ohm resistance is included in the bias lead end of the winding. More often, however
to prevent feed -back from the L.F. valves. it is associated with the reaction circuit.
The method just described is illustrated in When that is so, an improvement might be

Arrangement and wiring of components
for the tester described.

(7) Filament 2 to wander plug with wire N.

(8) Plate and grid to -- terminal on milli ammeter.

(9) Spaghetti between - terminal on milliammeter and terminal B.

The valve to be tested is plugged into

the valve -holder, after the wander plug
has been placed in the socket corresponding
to its filament voltage.

S.G. valves
read approx. 2 to 3 in/a.
H.F. and L.F. read approx. 3 to 4 mia.
possible by screening the leads to the Det.,
Power
read approx. 4 to 6 tr(a.
in heavy lines, and the wire to be moved is reaction condenser and reaction winding. Super power .
read approx. 6 to 8 m; a.
indicated by broken lines.
Alternatively, it might be found better
The filament can be tested by simply
to insert a non -inductive (a spaghetti is connecting
" Unsymmetrical Circuits
the filament pins on terminals
In a receiver which employs more than not advised) resistance between the reaction A and B. If the milliammeter shows
one S.G. or variable -mu valve, instability condenser and the corresponding terminal current, the filament is O.K. The filament
is often caused by interaction between the on the coil. Another thing that often of a valve often sags and touches the grid,
amplifying stages in various peculiar ways. improves reaction control very considerably causing the valve to cease functioning. If
We will not discuss these at length, but is a fixed condenser connected between such a valve is placed in the tester the needle
merely note that proper working can gener- the anode of the detector valve and earth. bangs over to 10. To test transformers,
mild cases a capacity of .001 or .0002 resistances, etc., a pair of test prods on flex
ally be obtained by making the circuits In
" unsymmetrical." By that I mean that mfd. is ample, but it is sometimes found should be connected to A and B. Connect
the values of decoupling resistances and that .a value as high as .0001 mfd. is de- the prods to each end of the winding or
condensers used in connection with the sirable; still higher values could be used resistance to be tested, when a reading will
valves, instead of being the same in each in some cases, but they would almost be obtained if O.K. Resistances above
ease, should be made slightly different. In certainly cause a loss of the higher musical 100,000 ohms will not show any appreciable
the same way it is often helpful to use a notes and, are thus not recommended. Fig.4 reading, therefore the test is not suitable
different
choke in each anode circuit. shows the anode and reaction circuits of a for grid leaks.
These simple expedients are always worth typical detector valve after the new comMany other uses for this. simple instrux trial, especially since they can be tried ponents just suggested have been fitted.
ment will suggest themselves to readers.
Fig. 1, where the new components are shown
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To any and every listener there is only one thing
which counts in his radio entertainment-that is, whether
he is entertained.
The quality of this entertainment is
governed by the excellence of his valves. Now the Mullard
P.M.1HL, the battery -operated non-microphonic detector valve,
like

Mullard

all

valves,

is

subject

continual tests and
As a result, improvements
to

experiments in the Mullard laboratories.
are unceasing. This means that the P.M.1HL is pre-eminently the
detector for improving quality and eliminating microphonic noise.
ASK

T.S.D.

Whenever

Department - always
When

1`1111T1
PLEASE GIVE
GENEROUSLY

writing,

whether

at

want advice about your set or about your
valves - ask T.S.D. - Mulled
your service.
You're under
no obligation whatsoever.
We
help
ourselves
your problem is big or small, give every detail, and address your envelope to

you

Technical

Service

helping
you.
T.S.D., Ref, D M.S.

by

JOIN THE BETTER RADIO BRIGADE

Mullard
THE MASTERVALVE

The

Millard

TVireless

Service

Co.,

Ltd.,

,

Mullard

House,

Charing

Cross

Road,

Lo7tdon,

W.C.2
Ark$
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The Finest Portable
ever built by anyone!

-

"HIS MAST ER'S-VOICE"

A NEW 15 GUINEA
PORTABLE RADIO
BUILT TO A £100 IDEAL !
The ultimate in Portable Radio is herethe latest " His Master's Voice " Super het A.V.C. Portable Grand, Model 462.
Into this set has been built all the
advancements hitherto obtainable only in
all -main instruments of the very largest

size and price. Not only is Model 462 a
six -valve Superhet Portable with permanent magnet moving coil speaker,
giving beautifully balanced reproduction,
but it is equipped with

:-

(a)

Automatic Volume Control. This

means that you can now receive your
programme from a portable at constant
strength - distant stations coming in
delightfully clear with absence of fading.

(b) The simplest of controls. Illuminated
scale showing station names.

(c) Provision for the operation of an
additional low resistance loudspeaker,

and for the attachment of a gramophone

OUTSTANDING FEATURES
Mains performance from a bat4
tery portable.

No earth ; no aerial.
Delayed Automatic Volume Control which combats fading.

Perfect grading of volume even
on powerful local stations.

Simplicity of control.

Station names on illuminated
scale.

Super sensitivity and selectivity.
Correctly balanced reproduction
from moving coil loudspeaker.

Ample power for additional loudspeaker.

pick-up so that your records can be played

Sockets for gramophone pick-up.

with the highest quality of reproduction.

Handsome walnut cabinet, de-

Ask your "His Master's Yoke" dealer for a demonstration.

signed acoustically.

"MS MASTER'S VOICE"
"TRUE TO LIFE"
RADIO
-

The Gramophone Co., Ltd., 98-10 Clerkenwell Road, London, E.C.1

-

-----,

(Price does not apply in I.F.S.)
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An Improvised Pick-up

should preferably not exceed half an inch,

rIAM01141411011.0/II.M. iM111..1011.1.101.14110411M.1 /1.1..11,Mni

THE improviSed pick-up shown in the
accompanying sketch can be constructed from " junk." The parts required

consist of a 'phone head -piece (2,000-

and a wooden rod or cardboard tube of

THAT DODGE OF YOURS!

about four -tenths of an inch diameter will
be required for the former. Four stripe

Every reader of " PRACTICAL WIRELESS' must have originated some little

of celluloid measuring 3ins. long by fin.

dodge which would interest other readers.
Why not pass it on to us? We pay Al -10-0
for the best wrinkle submitted, and for every

wide are cut and spaced round the former,
being secured in position by rubber bands.
Next, smear along each strip, for a distance
of about 21in., some strong, quick -drying
adhesive. For the winding 24 or 26 D.S.C.
gauge wire is required, and it is com-

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 Newries, Ltd., 8.11, Southampton
Street, Strand, W.C.2. Put your name and
address on every item. Please note that every

notion sent in must be original.
Mark
envelopes " Radio Wrinkles." Do NOT
enclose Queries with your Wrinkle.

ii

menced by slipping one end of the wire
RUBBER BAND.

-?...CELLULOID

MEM /411M1.0.1111.111. /01100.11-4001M1.011041110.0411.11J

A simple improvised pick-up.

4.000 ohms), a cork, a piece of sheet brass,
and a needle -holder.

The centre of the ebonite cover on the
'phone is cut out with a fret -saw, and the
needle -holder is soldered to the centre of
the diaphragm. The piece of sheet brass
is also screwed to the 'phone and bent as
shown in the sketch. Lastly, the cork is

ADHESIVE

of 8in.

The tunnel body is made from a

eARDBOAPD TUBE OR WOOD ROD

piece of three-ply measuring 26in. by

8in. by fin. and this must be curled
to form a tube, as shown in Fig. 1.

The ends are cut to form a half lap joint, and glued. Two rings are
cut out of five-ply wood (Fig. 2),

bolted to the bras bracket, and the pick-up
is complete.

comPuno caose.

A method of winding short-wave chokes.

under the rubber band, leaving about

2 or 3 in. projecting. Next wind on fifty
turns, each turn being spaced by approximately the diameter of the wire, and finish
by slipping the end of the wire under the
other rubber band, leaving a similar

To use the pick-up, remove the sound -box

of the gramophone, and plug in the cork.
The pick-up may now be connected to the

set in the usual way' to the grid of the
detector and to a 1 to 3 volts grid -bias
tapping. The results are very good, and
as the type of needle used affects the

length projecting as before. When the
adhesive has dried it will be found that

the celluloid strips are stuck securely to the

volume and quality, a little experimenting in
this direction would be repaid by improved

results.-L. G.

STRIPS.

of receiver, or loud -speaker.
The
details given herewith are for a
speaker having an outside diameter

wire, and the rubber bands may then be
The choke is slipped off the

removed.

MACLACHLAN (Glasgow).

former, and the celluloid strips trimmed off
(the actual winding occupying about 2iin.).
No provision has been made for terminals,
as it is preferable to connect the ends of the

Tone Improver for Loud -speakers

AS its name implies, this device is
intended for improving the tone
of speakers of the permanent magnet and

winding direct to the other components
in the set.-F. N. PANTER (Ruislip).

balanced armature types.

A Novel Short-wave Coil Former

When used with a cheap P.M. moving -coil
THE low -loss coil former shown in the
unit the improver imparts the tone of the Fig. 3.-The finished tone improver device,
accompanying illustration is made
expensive mains energized M.C. units.
showing supporting brackets.
from two old wooden spools, a piece of
When used with a balanced armature unit
there is a great improvement in tone and and one is drilled to take screws for fix- dowel rod, and some scrap ebonite. The
(Continued overleaf)
volume. At the same time, one may ing to the baffle board.

adjust the speaker to the " tone " best
suited to the surroundings. This is done
by moving the speaker in " or " out "
of the tone " tunnel. Few tools are
required for the construction, but a fair

The speaker supports are made from

kin. by fin. aluminium bar, the feet being
slotted to take bolts, as indicated in Fig. 3.
A thin piece of felt is glued round the outer

B

stars 4wicotims)

ENDS OF SPOOL CUTOFF HERE

rim of the cone suspension ring before

amount of room is necessary in the cabinet inserting the speaker in the tunnel, within
which the speaker must slide freely.

Adjustment is made by drawing the
speaker backward or forward in the

tunnel, and then tightening up the
wing nuts after the desired tone is
obtained.-H. S. FRANCIS (Norwich).
A 5-10 Mdtre H.F. Choke

WHEN working on the 5- or 10metre

3 -PLY
REBATES REVERSED

FOR JOINING

Fig. I.

short-wave

bands a

special H.F. choke is desirable, and
the one described and shown in the

TUNNEL BODY

26'.< IT, is

Fig 2.

Constructional details of tone improver.

accompanying sketches has given excellent results, and is easily made.

The overall diameter of the choke

PPM SPOOL

Fig. I.-A method of making a novel
short-wave coil former.
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RADIO WRINKLES

he wiring is shown one end to take a, sere* Which was pushed
position valve -holder.
in broken lines. This arrangement is through the insulating bushing, and

(Continued from preyious page)

mounted on top of the box, as shown
cated in Fig. 1, to take narrow strips of in Fig. 2. Place valve in left-hand position,
ebonite, which are glued in place. The if O.K. no light ; if " short " between grid
flanged ends of one spool are cut off, and and/or anode and filament-lamp lights.
flanges of each spool are slotted,, as indi-

REACtION ON.
ON HERE
WCO)RM 2D

END COILS VARIABLE

18 TI

(ACC1

:I AND OUT.

ATRIAL COIL
1011RNS

050
lorunNs

tightened up with a nut, then a terminal
head was screwed on. Another terminal
was placed in the other hole and tightened

up direct on to the metal casing of the

Valve in right-hand position, if O.K. microphone.
-no light ; if short between grid and
Four hooks of No. 16 gauge wire were
anode or grid and filament-lamp lights. soldered to the microphone casing correValve in centre position, if O.K. (fil. good) sponding to the four on the ring.
-lamp lights; if fil. is broken-no lightThe microphone is suspended by four
unless a short exists between plate and rubber bands, as shown in Fig. 1.

filament, which fact will have been ascerOne of the connecting wires was cut
tained by first test.
inside the box, and the two ends soldered
In short, valve O.K. if lamp lights in to the battery tags. The two ends of
centre position ONLY. To use the tester the flexible wire were connected to the

for continuity tests for coil windings, etc.,

primary winding of an old 14,F. transformer,

For continuity tests place the
a -short piece of dowel rod is fitted into safe.
plug
in
centre when lamp will light if conThese
rods
fit
into
the centre hole of each.
tinuity
is
good. When lamp is required
the central hole of the other spool, forming for lighting only, place
the plug in rightthe assembly shown in .Fig. 2, the whole hand position, the presence
flex
being supported by two' brackets made from leads making no difference. --II.ofG.the
JONES
used,
and
The
wire
thine sheet brass.
number of turns for each coil, are given (BUckley).

A Radio -Gram. Switch
THIS switch was evolved when it became

sTD D.C.0

18 61 -RE

two flex leads, as shown in Fig. 3, are the secondary side of which was connected
connected to an old valve -base, the grid to the pick-up terminals on the set.and plate pins of which aro " shorted." A. DONALDSON (Preston).
When not in use, the valve base plug is
placed in left-hand position, and all is

Fig. 2.

The finished coil former with adjustable
ends for aerial and reaction coils.

necessary to fix a radio -grans switch

to a cabinet with a commercial snake
of set having no provision for same, and
long lea& would have been inevitable.
The actuating rod in the switch may be
any length, and the switch may be fixed
right behind the detector valve. The

This arrangement gives excellent A Home -Made Microphone.
coils
THE microphone shown in the ELCCOM- control knob can be arranged at the side
can easily be adjusted to the best positions.
panying IlhistratiOn was made with of the cabinet. The idea may be extended
-K. BowE (Chester -le -Street).
materials out of the junk box, so far as
in Fig. 2.

results, as the reaction and aerial

was possible, with the exception of a Microphone
inset which was purchased

Valve and Circuit Tester

APOINT often lost sight of by the
amateur is that it is not sufficient
a LendOn firm for
to prove continuity of filament only before frem
two shillings.
trying Out his friend's valve in his own about
First of all I made a
receiver. Other faults, that might lead wooden
box that fitted a
to disastrous results, can be present; flash -lamp battery nicely,
such as a broken grid lying on the filament,
or a " short " between grid and anode, etc.
The first -mentioned fault, in the case of a

ig.

1

t
$

mw-,

Le

FLEX

1

1

,

;
;

1

1

1

A

ETCH

WAVE CHANGE
SW1TCM.

%%MED ROD.
vr.

RADIITRAMH.

sw

drilling a quarter -inch hole

in the top, and one at the
thee flexible it
s ide f

OLD
VALVE

0 0%
0.--,,
0 0

and a wave -change switch and on -off

ON -OFF

Fit CIRCUIT.

to pass through. The size
of the box was approxi-

con.
GRID.

,

mately 4in. by 4in. by
Fig. 1.
lin. deep, with a loose
A
radio -gram switching arrangement.
bottomwhich can be
switch may be accommodated on the same
fastened with two wood screws.
A Piece of brass 2in. by lin. by in. rod, as shown in Fig. 1 ; the number of

thick was drilled and counter -sunk to' take

controls on the panel can thus be lesSened.

being also soldered.

shown in Fig. 2.-LE. NscuoLsoN (Newcastle-

two wood screws to screw it to the box. The set will remain switched on 'while the
To this piece of brass is soldered a ring other controls are actuated by further
about 61in. diameter made of No. 12 turning the control knob, 'which can have
gauge copper wire, the joint in the ring the various positions marked on it as
Four hooks of No. 16 gauge wire were

on- Ty} le).

soldered to the ring

to suspend the

microphone by the

FAIRLY THICK CLAIICIF COPPER

WIRE FRAM

Non GAUGE

aid of rubber bands.

The brass plate is

To

then screwed down,

ncfri-uo

to the box so that
Fig. 3.

A useful valve and circuit tester.

TERMINAS

the ring is in a vertical position.

Having obtained

power valve taking, say, 12 volts bias, a tin which was
would cause 12 volts to be applied to all a tight fit round the

filaments (as they are in parallel), and blow flange of the microphone inset, it was
all the remaining valves.
The little tester depicted in the drawings then cut down until
herewith is designed to provide a ready it was llin. deep.
means for testing a valve for all the faults
In the back of 35ttrole'
mentioned. It is built from a wooden the tin were drilled

flashlight as sold in the multiple stores two holes, one larger
for about Is. 3d. complete with battery than the other to
and lamp.
take an insulated

Eight valve -sockets, obtained from old bushing. A piece of
six -pin coil -bases, are mounted on a piece springy brass was

of ebonite as shown in end view, Fig. 1. made (see Fig. 2)
These form what might be termed a three -

with a !vole in

TERMINAL
INSULATED
BY BUSHING

FROM CASE,

SPRINGY BRASS
MAKING CONTACT

BRASS RECE.
CONNECTED TO
PRIM.OF MIC.TRANS

WITH WC, !WET ciN-PE
TERMINAL
CONNECTED
TO CASE,

WOODBOX WITH LOOPE BOTTOM
TO HOLD FLASH LAMP BATTERY

MICROPHONE
INSET

Fig. I.
Fig. 2.
Constructional details and circuit diagram of a home-made microphone.
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an exceptionally selective band-pass
The J.B. LINACORE
tuning unit employing the latest type of iron -cored coils. LINACORE
takes all the worry out of set -building. Far more efficient than
if home -assembled and far more compact. Obviates all ganging
Makes the most of its super selective coils
difficulties.
by very accurate matching of the condenser sections.

Tunes from 200-550 and 800-2000 metres.

LINACORE

gives a 3 -valve set a performance comparable to a superhet.
Complete
switching.

with

volume

and

reaction

controls

and

all

Fitted with the latest pattern J.B. Straight Line Dial.

Price

-

69'6

For Mains Receivers type B.P.M.
For

Battery Receivers type

B.P.B.

Write for complete catalogue

"ORBIT 3
J.B. "NUGANG" WITH DRIVE
PRICE

EXCLUSIVE

Advertisement of Jackson Bros. (London), Ltd., 72, St. Thomas' St., London.

22.'6
SPECIFICATION

'Phone: Hop. 1837.
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The. Flag that signals
for BETTER Radio Reception
A flag in a Cossor Valve ? Nonsense ! But it's
true. It plays a big part in maintaining Cossor
consistency and reliability.

In making Radio valves, the highest degree of
vacuum is essential. The very last traces of air
must be pumped out of the bulb. But even this
is not enough. Within, there may still be gaseous
matter which would be liberated when the valve
is in use.
And so, Cosset uses a flag carrying a special alloy.

During the process of pumping, the anode is
raised to a high temperature. This causes gaseous
matter to be liberated. Finally, the flag is made
incandescent by the application of high frequency
eddy current. This causes the alloy to volatilize and
absorb the last traces of any residual gas. Thus

all impurities are removed-and an exceptionally
high vacuum created. Here is another processanother safeguard-used by Cossor to ensure
Better Radio Reception.

COSSOR
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 B.V.33.
Name

PRAC. I1I71ia3.

.....

.

u11.3413

[-Ma

0 3895
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More about F. J. CAMM'S Phenomenally Successful Receiver
Full constructional details were given, together with a Transfer Print
Wiping Diagram, last week.
By F. J. CAMM.

EVEN though it is only a few
days since my latest and most

ference and at comfortable loud -speaker
strength. Fading, which is one of the
greatest evils of long-distance reception,

successful receiver was described to

readers, there is no doubt that many

have already taken the
opportunity of building it. This wonderful

is entirely removed by the ingenious

hUndreds

automatic -fading compensator-a really
new device that has been available for

onlybecome avail-

new set has appealed to the army of able to the conwireless constructors
throughout, the structor during
country as no receiver ever did before- the last few weeks.
its success is assured, and I know that it
Theoretically, the set is sound ; in pracwill be made up in thousands. Every tice and on extended test it is every bit
home -constructor is bound to be intrigued as good as it looks. It is as selective
by the many revolutionary features which as one could wish, despite its utter simplicity
it possesses; no enthusiastic amateur who of construction and operation. During the
is determined to keep abreast of
latest developments can resist the

only a very short time.
Additional Selectivity

It has been stated that ample selectivity

is provided, but, if necessary, in any particular circumstances a still higher degree

can be obtained in a very simple way.

As a matter of fact, there is a " transfer -

tapping " on the F.10 aerial coil,
which provides a simple means of

connecting the aerial lead to a tapping
on either the medium- or long -wave
section of the winding. The transfer
is effected by means of a single -pole

fascination which it holds. - -This set

is the first and only one of its type

to combine the wonderful and modern
refinement of automatic fading
compensation with the real economy

change -over switch fitted into the Boil

base, and the " contact arm " of this

of a three -valve battery -operated

is connected to terminal 7. Thus,
where a still higher degree of selectivity than that normally provided

receiver.

Why Only Three Valves

One or two critics have said that,
for a " star " set, they wonld have

is called for, it can be obtained simply

by removing the wire joining the
aerial series, condenser to terminal 1

preferred a four- or five -valve instru-

on the F.10 " Ferrocart " coil and

ment. To these we would reply that

connecting the condenser to terminal

in presenting an ultra efficient three -

7 instead. The connections originally
valver, we have appealed to the
used, and which are shown on the
mass of home -constructors, and when
transfer print, have been found best
it is realized that, with its three
for most requirements, and are recomvalves, this is one of the most
satisfactory instruments available, The handsome cabinet, with provision for balanced speakers. mended in the majority of caaes, but
anyone who cares to carry out a little
one cannot do other than admit
that a definite attempt has been made tests which we have carried out on various simple experimentation can do so in the
to save hard-earned money for the aerial systems, we have definitely proved manner just described.
enthusiast. I claim, and I am sure that that even the most powerful local stations
you will agree, that this set is one which can be cut out in so little as a single degree An Interesting Experiment
There is another interesting expericannot be judged by the number of valves- of the tuning dial. When used on an
the thing to consider,
and on that score alone it stands supreme.
My 1934 receiver will mark a new era
in home construction, not only became of
performance is

its low cost or even extreme efficiency,

average aerial, situated some twelve miles
from Brookmans

Park, we have
found it a per-

ment which some constructors might like
to try, this time in respect to
the automatic fading compen-

sation system.
A slightly
different effect can be produced
by applying a small initial bias
to the grid of the variable -mu
valve ; to do this all that is

fectly easy

but because it sets a new standard in receiver matter to bring
design. It has not been designed as a in forty stations
" stunt " ; it has not been hurriedly free from inter prepared ; it is not merely

needed is to remove the wire
connecting terminal " E " on
the A.V.C. unit, replacing it

" another " set to amuse the
enthusiast ;

but it is a set

with a short length of flex

which cannot fail to interest
every wireless experimenter,
and every listener who wants
" something better " at a

with a grid -bias wander plug
attached. The wander plug

can then be tried in various

price which he can afford.
The receiver in its final

sockets of the grid -bias battery;

and well-nigh perfect form
was evolved after a considerable amount of careful experiment and after making quite

sure that it was the type of
receiver that would be uni-

71"

1

1

versally welcomed. It employs
the combination of valves

which statistics taken during
recent months have proved to
be most popular. Additionally,
however,

.4Vcriee-

Chccn ye
Srr

1On -Off
Skir

it includes many

entirely new ideas
developments, which

and
have

34::-411

4

Dimensioned diagram, which should be used for lthe marking of the control

spindle positions on the front of the cabinet.

sometimes this has the effect
of giving a " smoother " control of reaction, whilst it also
tends still further to sharpen
up the tuning. Again, this is
not a suggested modification,
but merely an interesting trial
which some of our more experi-

mentally -minded readers will
be pleased to try.
It might be mentioned here
that an apparent " flattening "
of the tuning will be observed
as the A.V.C. unit comes into
action.
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OPERATING F. J. CAMM'S LA

410.0.114.1111}MIN.4110/14MMOIMMIM

1411041/M0.)411111.1.0.0t HEM,14mm1i...1

Constructional Details of Mains Units
List of Components for the A.
mains operation to the

use of dry batteries,
I
I

it was essential that the eliminator must

and two special, simple
and effective units
have been designed for
this receiver. The
D.C. eliminator is fully

fit into the standard " Orbit " cabinet alongside the receiver itself. This meant that the
chassis upon which it was built must not be
greater than 7in. by 10in., and for preferene
it should be the same height as that used f
the set. The next point was that the eli

A.C. unit.

high-tension battery specified, because the
set was designed to operate most efficiently
with that voltage. By choosing a suitable

described on another
page, whilst this page
will be devoted to the

nator must give the same voltage as' th*,,,

rI --°RIGEL

I

I

The finished A.C. Unit.

I IT was mentioned in last week's issue that

the " Orbit " had been so designed that
it could be used with either high-tension

batteries or with an eliminator taking its

supply from D.C. or A.C. mains. There are,
no doubt, many readers who have electricity

installed in their homes and who prefer
the greater economy and reliability of

COME
Fits Into the Standard Cabinet
Before going on to describe the construction in

WITH
MUM
AND a(

detail it might be as well to
say what were the principal
requirements of the unit and

to explain how they were
obtained. In the first place

Sub -chassis view of the A.C. Unit.

mains transformer (the Heayberd " W.20 1
giving an output of 80 volts at 70 milliamps,
and using this in conjunction with a Westinghouse style " H.T.5" metal rectifier, the
exact voltage was obtained. The rectifier

418.ls /tietcille:Sed

is connected on the voltage doubler principle, under which conditions its rated
output is 120 volts at 20 milliamps. As
the receiver takes less current than this,
the voltage would normally attain rather a

Baseboorrot Keorthea'

Co'clense, case
rareptect ea

On- °kr
Swatch

SNMENDO.INNIMMAM/1..114M0410.041411.114MMENNM/111.11-0.4

6

Mains,

suitably choosing the values of resistances
for the potential dividing circuit (for S.G.
supply), exactly the correct output angel

fa

working conditions was secured.

674'fee eeeem,(yele,
Connecteon.
rel,1,110e.S

Condense,.

SC0, 000

Atom Potentiometer
Aloriable kbttoye

nearest

eCISee0C,Ve,
On -OFF'

.4oyoster.
I=E

t04.

WINO MIMS

Smoolnoy
Choke

oleo -tom
Two

2/v/fa'.

"Mx }111011.04111.114.1041M001101141M0041111.1m0.1HYMMIMMO1

!FOREIGNERS WITHOUT FADING

Baseboard
To A.0

higher figure than that required, but by

11

24,1Co'

Condenstre
One nose,
the
Other.

Perfectly. Hum -free

In examining the wiring plan it will
seen that a centre -tapped double 4 m .
condenser is used for voltage doubling, a
6 mfd. electrolytic condenser serves to
smooth the output from the choke, and two

other 2 mfd. condensers are employed in
the potential divider circuit. It might
appear at first glance that one of the two
latter condensers could be dispensed with
and that a. single one between the slider

of the potentiometer and H.T. negative
would give all the decoupling necessary.

As a matter of fact, however, it was found
in experimenting that the second condenser
did actually give a decided improvement
and served to remove the very last traces
of mains hum that could be detected when
the set was operated from a rather " rough "
supply.

The eliminator in its final form

gives perfectly hum -free results which are

Top and serb-chassis wiring diagram of the A,C. Mains Unit.

identical to those obtained when a brand
new 120 -volt high-tension battery is
employed. By making use of a variable
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TEST SET from A.0 or D.C. MAINS
1.41.411W11401.1111.11.111M041.111.11.11111.041141.1114M011

Specially Designed for this Remarkable Receiver
/-N

and D.C. Units appears on Page 450
ntiometer for deriving the screening

Alex " chassis, and before commencing to

cut this it will be found very helpful to
place all the components in the exact
positions shown in the drawings and
photographic illustrations. It was men-

voltage it is possible easily to find the

suitable value by trial, and to vary
ltage while the set is actually in use.

ute Safety

tioned above that space had been left for a
second speaker on the eliminator chassis,

ere was another point to consider in
esigning the eliminator, which was that
of safety. This is ensured by including a

and you will therefore find it helpful in

The finished

setting out the parts if you place the

fusein each mains lead and also by employ-

D.C. Unit.

speaker from the receiver in position before
finally mounting the components. Having
decided upon all the
positions, it will be found
helpful to make thin
pencil lines to show
where the components are
to go. You can then bore
the holes for the electrolytic condenser, poten-

ing a metallized chassis to which the

gALITY 1

;INED
MAXI -

washers supplied with it should be placed on
the bush before screwing on the mounting nut.
There are two alternative ways of attaching
the terminal sockets, the simplest of which is

to drill tin. holes and screw the sockets
into them.

tiometer and terminal
sockets. That for the
condenser is just tin. in
diameter, and care should
be taken that there are

RANGE
JALITY

baseboard and the nuts can be fitted on the
under side.

After making the necessary holes and

mounting the components just referred to,
the sides. of the chassis should be removed

no splintered edges, be-

@
@
H.77- NT/.. I/7: *I;

8 AlFce Block,
Common,

4,

Another, which is somewhat

better, is to drill fin, holes through two
thicknesses of ply and then make n in.
ones through the centres of these. In the
latter case the sockets are sunk into the

4

Sub -chassis view of the D.C. Unit.

1

negative high-tension lead is connected.
In consequence there is no danger of the
user receiving a shock, and in case of an

accidental short-circuit, nothing
than .a burnt -out fuse could result.

worse

0

0

kfaMs
Fusee,

It was mentioned in descriptive articles
on the " Orbit " published last week that,
if desired, a pair of dual -matched speakers

Vero/le:sea' Baseboard

1

t....morommoliamoAmo001mtpummi

LOW OPERATING COST

Smooth tny Choke,

11411ENNINFINOMINI01114141411=41411041.011.014111i

be fitted into the cabinet since two
frets are provided. In case any

r might wish to do this at a later date,
nt space has been left on top of the

tor chassis for a speaker identical
at specified for the receiver to be

d without any alterations becoming
1y
With the interests of symmetry in mind
the mains switch on the eliminator has been

placed in such a position that it exactly

balances " up on the front of the cabinet
with the push-pull on -off switch. Another
convenient feature is the provision of
insulated sockets on the chassis so that the
eliminator can be connected up in exactly
the same way as a high-tension battery by
inserting the wander plugs.
Easy Construction
Having briefly described the mains
features of the A.C. mains unit, I can now
give all the necessary constructional details.

Needless to say, the work of building the
unit is particularly straightforward, and
although I know that many readers fight
shy of making mains equipment, no one
need doubt his ability to make a perfect
job of this simple piece of apparatus. The
first requirement is the Peto-Scott " Meta -

ro 0 C.
Matins,

cause the mounting

bush is only just

/Voeil,ece

long enough to go
through the chassis
and to leave a
sufficient projection

for the nut to be
fitted. A slightly
different method is

kbriad/e vole: *Vast r
Potentiometer

J0000 Ohms,

so, 000 Ohms.

Terminals oF
C'enclenser near
Based

used for fitting the
potentiometer,since

On -off',
,ServecA i

the mounting bush

is not quite long
enough to come
right through the
wooden baseboard.
For that reason a
gin. hole must first
be made through
the first two plys
and then a 3in.
bole is put right
through the centre

of the larger one.
In fitting the po-

,

.0- A
3

";

f.:#
It
I
I

T

I

Two 24-9Fa'
Oande"Sees. One
a.6

SI
IS

I
kei-)

-e the other

2

w7#0

tentiometer, one of

the insulating

1.11.00111M13.11011111MOMMH14041.1141...14111.1.01.1104111100MNIIMINMINPOINN1411M10.1MIUMN.

Top and sub -chassis wirmg diagram of the D.C. Mains Unit.

I

IMINIIIMIDIN/WhIMIMMItillit11=.10111110.111141111114111.111110414111111.111W14MINIONINIAMMIJ

V

428

PRACTICAL

November 11th, 1933

WIRELESS

therefore, the back can be fitted on the instance is provided with a centre -tap
and 2 mfd. fixed condensers fastened to cabinet in order to keep the set and unit which, however, we do not require. For
them in the exact positions shown in the free from dust.
smoothing purposes a condenser of the block
type is used for connection to either side
drawings reproduced. Next, the comand the mains transformer, smoothing choke,

ponent bracket with Q.M.B. switch attached

For the Adaptagram

of the choke, whilst two separate condensers

and fuse -holder mounted on the baseboard.
The Wiring
The wiring will not present any difficulty,

scribed last week you will find that the most
satisfactory system is to remove the speaker

of the H.F. valve. Ample safety is provided
by the inclusion of a double fuse for each
mains lead, and the on -off switch is of the

should be fitted in place, and the rectifier

If you are making your " Orbit " into a are provided for the tapping used for supcomplete radio -gram in the manner de- plying the voltage to the screening grid

and is carried out entirely with B.R.G from the set itself and attach it to the
connecting wire. Most of the connections eliminator instead. The latter can then two -pole type, thus breaking each mains
are made by looping the wire and fitting it conveniently be mounted behind the lead and removing all possibility of shock
over the ends of the terminals, but one or speaker fret and you will have a very due to a live wire being left in circuit. It
two connections-those to the terminal neat and well -arranged mains -operated will be seen from the list of parts that there
is required one condenser more than is used
sockets and to the double condenser-are radio -gramophone.
in the unit, and the reason for this will be
soldered. The smoothing choke is not
fitted with terminals, but has connecting

joined
directly to the appropriate points. The
leads

instead,

and

these

are

terminals on the mains transformer are

of the wander -plug type, and it will be found
more convenient to remove the plugs

explained in a fpw moments.

VOMPINIM4141111011MINNIMANNWIM.0.111.1

BUILDING THE ORBIT D.C.
MAINS UNIT
7.4 1.m.t raw

pomii-amo.

I

mm000mwo.mmommp.41.6s.o.m.mmi

The Circuit
Upon examining the circuit it will be seen

that, apart from the conventional method
THE Orbit has been designed to offer of wiring a D.C. unit, there is a rather pecuthe least amount of difficulty to the liar form of decoupling circuit connected

whilst attaching the leads to them.
constructor, and at the same time to between the maximum H.T. supply and the
Lastly, the mains flex must be connected
to the terminals on the twin fuse -holder. provide the best results, and on the same potentiometer, which is used for adjusting
the screening potential. The
To prevent the possibility of
receiver already possesses
the flex being accidentally
ample decoupling in each
pulled away it is also a good
stage, and it would, at first
idea to secure it to the chassis
sight, appear that the resisby means of a " bridge "
tance and condenser inserted
made from a short length of
at the high voltage end of
brass strip.
the potentiometer are unLittle need be said of the
necessary. In the course of
method of fitting the mains
our experiments, however,
unit into the receiver cabinet,
we found that this method
since it is only necessary to
of assembly definitely premake a fin. hole to take the
vented hum difficulties on
switch bush, pass the bush
any type of mains, and if it
through this, and fit the
is omitted there is a possi" on -off " plate and ring nut
bility of instability occurring
on the front of the cabinet.

on mains which are either

Connecting the Unit to the Set

As to connecting the unit
to the receiver, all that is
required is to fit the wander
plugs into the appropriately
marked sockets (they can
easily

be

indicated

with

pencil on the metallized
chassis

as shown in the

not adequately smoothed, or
which are supplied by certain
apparatus. It should not,
therefore, be omitted if you

are anxious to obtain absolutely reliable operation.
The Construction

The construction of the

unit is extremely simple
photographs). There is one Note from this photograph how all the principal components are tucked
and will occupy only a
slight alteration that is
away out of sight on the Orbit.
short time, but. to enable
desirable to the receiver,
however, and that is to replace the 100 rn/a. manner the unit for operation from D.C. all of the work to proceed in a straightfuse bulb by one of about 250 m/a. rating. mains has been arranged on similar lines. forward fashion, it. is essential to follow
This has been found desirable because the That is to say, the construction is so simple the order which is here given. First
voltage " surge " when first switching that a child can build it, and it provides the of all drill out the three holes for the
on is sometimes sufficient to " blow " the best working voltages for the receiver itself. sockets, using a lb in. bit and drilling
In fact, the unit may be joined to the Orbit through two thicknesses of ply first of all,
smaller fuse.
When all connections have been made, in place of the usual battery, and you will and then continuing with a Pain. bit for the
the set should be switched on by means of be unable to detect any difference in opera- remainder of the thickness of the chassis.
the push-pull switch (which now acts on tion. The receiver is just as stable, and is This will allow the upper portion of the
the L.T. supply only), and then the high absolutely hum -free, whilst, of course, the socket to sink in sufficiently far to permit
tension should be switched on. It is results over a period will be much improved the locking nut to be tightened up. An

important with this, as .with any other owing to the constant voltage which is alternative method is to drill a hole lin.
mains unit, that the L.T. should be con- obtained from the mains as distinct from the in diameter and to screw the sockets into
nected first and the H.T. afterwards gradually falling voltage of the dry battery. this hole. The only disadvantage of this
when switching off the sequence should be The following details concern only the D.C. arrangement is that when the leads are
unit, so that if you are on A.C. mains you soldered to the sockets there is a risk of their
The reason for this is that when not " on should turn to the centre pages where full coming loose owing to the heat of the iron.
load " the eliminator voltage rises to details are given concerning the unit for The first method is much to be preferred.
reversed, that is, H.T. first and L.T. second.

nearly twice its normal value and the that type of supply.

Having drilled the holes, mount the sockets

according to which type of hole has been
" peak " voltage might in some cases be The Components
and then cut the hole for the potentiosufficient to damage one or other of the
From the list of components required cut,
fixed condensers. There is really an ample for this unit you will see that the total cost meter. This hole also will have to be re-

margin of safety in this receiver, but that is is no more than two guineas. The chassis cessed, and a quick method of carrying out
no reason why any, even slight, risks should upon which the components are assembled this one is to use a tin. bit for the first thickthen a kin. bit for the
be taken.
follows the same lines as the Orbit chassis, ness of ply and
Alternatively a ,in. hole
After the set has been switched on you and is of such a size that it forms a coil- remainder.
be drilled right through the chassis and
should rotate the knob of the potentiometer tinuation of the entire receiver and exactly may
top ply cut out with a pen -knife to a
until the optimum screening grid voltage is fills the lower portion of the cabinet. The the
suitable size. To mount the potentiometer,
obtained. There is no need to make any L.F. choke is of the skeleton type, profurther adjustment until the time when a viding a high inductance value with a low remove the fixing nut and take away all the
new variable -mu valve is required, and, D.C. resistance, and in this particular
(Continued on page 450)
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PETO-SCOTT ALWAYS AT YOUR SERVICE

Peto-Scott have advertised in " Practical Wireless" since No. 1 issue. For fourteen years, without a break, we have supplied

KITS OF PARTS direct to the Home Constructor. PILOT AUTHOR KITS are the only KITS exact to Mr. F. J.
Camm's exclusive specification.

Therefore, when constructed, the only KITS covered by the Editor's personal guarantee.

LISSEN KITS
NEW LISSEN SKYSCRAPER FOUR ALL WAVE CHASSIS MODEL, complete kit
Paid, 25/12/6.
Balance in 11 monthly payments of 10/3.

NEW LIMN SKYSCRAPER FOUR ALL-

WAVE CONSOLETTE CABINET MODEL,
complete kit, comprising all components,

CASH

Send

comprising all components, including set oflny3
Lissen Valves. Cash or C.O.D.
Carriage
only
-

lc/.
Send

including set of Lissen Valves, Cabinet and "
Moving -Coil Speaker. Cash or C.O.D. Carriage
Paid, 28/2/6.
Balance in 11 monthly payments of 15/-.
NEW LISSEN 7 -VALVE SUPER -HET, complete

only

C.O.D.5f.

with Lissen Valves in Sealed Carton. Cash
or
n. Carriage Paid, 28/17/6.
Balance in 11 monthly payments of 16/6.

NEW LISSEN

7 -VALVE . SUPER -HET
CONSOLETTE MODEL, complete with Valves

Send
only

Send

and Permanent Magnet Moving -Coil Speaker. 21 f.

Cash or C.O.D. Carriage Paid, 811/10/0.
Balance in 11 monthly payments of 21/-.

BLUE SPOT 99P.M. PERMANENT MAGNET
SPEAKER.
Complete with
tapped input Transformer.
Cash or C.O.D.
Carriage paid, 22/19/8.
Balance in 10 monthly payments of
MOVING -COIL

only

Study carefully this hot of Parts. It is exact to
Mr. F. J. Comm's exclusive specification.

1 PETO - SCOTT

" Metaplex "

Chassis

14x10x31ins., ready drilled ...
J.B. 2 -gang tuning condenser, Unitune
with drive. No. 2069 ...
2 COLVERN Ferrocart coils, types P.10

2 B.R.G. Panel brackets, type. No. 22

...

1 BULGIN (Did Bias battery, clip
LEE Type B terthinals
only 4 BELLING
BELLING LEE Five -way battery cord
1.

MICROLODE PERMANENT

MAGNET SPEAKER

complete with switch Send
controlled multi - ratio
transformer. al,r.
Cash or C.O.D. Carriage
Paid, 12/210.
Balance in 7 monthly payments

input
of 5 9.

NEW
BLUE SPOT 29 P.M. PERMANENT
MAGNET MOVING -COIL SPEAKER with input

transformer.
21/12/6.

Balance in

6

Cash or C.O.D. Carriage Paid,

monthly payments of 5,'-.

"CLASS B"
Cash or

Carriage

Paid, 22,6, or 4

5/
only

Carriage Paid, 15,',
SEND ONLY

516

m 0 nthly pay- Balance in 2 monthly
ments of 6/3.
payments of 5/6.
ATLAS C.A.25, for A.C. mains, Class -B and

Q.P.P., four tappings: 60/80, 50/00, 120, 150
volt, 25 m.a. Cash or C.O.D. Carriage Paid,

22/19/6. Balance in 10 monthly payments of 6/-.

Send

6/.

only

arts, Kits, Miscellaneous ComIMPORTANT____Pponents.
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 aVtr 101- sent Corri-ne

Pnce rtnn-ee,

Wander plugs

FOR

HIT " B." As Kit

KIT " C."

only.

and Peto-Scott Orbit
Walnut Consolette
Cabinet,
but less

" A " but with Valves
Cash or C.O.D.
Carriage Paid, £7-4-0.
WL I?

13/3

As Kit
A " but with Valves

C.O.D. Carriage Paid,
(E/3-5-0.
SEND
ONLY

5/3

Balance i n 11
monthly payments

PETO-SCOTT

CONSOLETTE CABINET
1 0 Soundly
constructed of the finest materials. Da, kl

2 B.R.G. Coils connecting wire, short length

ORBIT

or by 12 monthly payments of 916.

90
of 15/3.
26
15 6 If W.B P.M.6A. Speaker required, add £1-12-6
1 0 to Cash or C.O.D. prices. or 3/- to each monthly
56
payment.
EXCLUSIVELY SPECIFIED
20
20
6

1 B.R.G. 2 pt. on -off switch, No. 49
KIT " A," CASH OR C.O.D,

and Speaker. Cash or
C.O.D.
Carriage Paid.

Balance in 11
monthly payments
of 1313.

1 BULGIN B / Bd fuseholder and 100 m.a.

FINISHED INSTRUMENT

P E 41,111 164NEETN T

Type.
C.O.D.

3 BELLING LEE

valves, cabinet

1
1

6
0

£5 5 0

French polished. Selected and specified
by Mr. F. J. Camin for the Orbit.
ready drilled to take set. Cash or C.U.D.
Carriage Paid.
SEND FOR NEW CABINET CATALOGUE

Front 2If

COMPLETELY ASSEMBLED from Specified Parts with Valves,

Speaker and Consolette Cabinet.
Paid, Z11/12/6 or Deposit.

Cash or C.O.D.

Carriage

Balance in 11 monthly payments of 201-.

or Deposit

3216

Send

PETO-SCOTT
MOVING -COIL SPEAKER
Cash or C.O.D.

24
13
56
50
2
13

6 GRAHAM PARISH " Ohrnite " resist-

6/.

0

5

2 CLIX 4.pin Airsprung valveholders
...
1 CLIX 5 -pin Airsprung valveholder
3 T.C.C.
mfd. fired condensers, type 50
2 T.C.C. 1 mfd. type 50 fixed condensers
2 T.C.C. type S ,0002 mfd. fixed condensers
1 T.C.C. type $ .0003 mfd. fixed condenser
anei s :-500; 5,000; 10,000; 30,000;
50,000 ohms and 2 meg.
...
1 B.R.G. Solid dielectric .0002 mid. reaction
cond., type No. 18/1
...
1 VARLEY Automatic Volume ContrOl Unit

6

3

17 6
1

KIT
"A"
Author's Kit of FIRST SPECIFIED Parts,
including Peto-Scott METAPLEX Chassis,
but less
£5 5 916
YOURS

l.

1

Send 1 LISSEN Tore, L.F. Transformer

NEW W.B. P.M.4.A.

£5 5

C.O. D.

ALL THE RAGE -

PILOT CLASS ' B'
SPEAKER -AMPLIFIER KIT
Assemble this amazing Unit
yourself in less than half an
hour. Gives seven times the

volume with mains quality
from your existing battery
set. Complete Kit comprises

B.V.A. Class " B " Valve,

all

necessary Cash or C.O.D.

51-

holder, B.V.A 2402 valve, wire and screws, etc.
Fall -sire Blueprint. assembly Instructions and
diagrams. Cash or C.O.D. 27/6. Balance In 7
only
monthly payments of 3/6.
ALL " CLASS B" Components and other Parts unobtainable from
your local dealer SENT C.O.D. We have the largest stocks in
'he country. Orders over let- sent Post Paid. (Easy Terms
available on orders over LY.1 Quotations by return. No obligation.

London, W.C.2.

Valveholder, Pe t 0- Scott
Assembly,

"Class B" output choke, W.B. 7 -pin valve

Send

PETO-SCOTT CO., Ltd., 77. City Road,
London, E.C.I. Telephone Clerkenwell 9406-7.
West End Showrooms: 62, High Holborn,

Peto-Scott Permanent Magnet Moving - Coil Speaker,
B.R.G. Driver Transformer
and Input Choke, seven -pin

Baffle and Baseboard

PILOT CLASS "B" Conversion Kit
Converts your present Battery Set to " Class B "
Amplification. Complete with all necessary
components, including driver transformer,

cc/.

Wires, Screws and plug-in Carriage Paid 'kw/
Valve Adaptor, with fullOr send only 6/-.

size Diagrams and Assembly Balance tin 11 monthly
Instructions.
payments of 5/-.

SUITABLE for ANY BATTERY SET

Telephone Holborn 3248.
Dear Sirs,-Pleaso send me CASE / C.O.D./11.P.
for which I enclose £
s
d.

CASH /11.P.
NAME

ADDRESS

Pr W.11111133.

ANY ITEM SUPPLIED SEPARATELY -ORDERS OVER 10/- SENT C.O.D. CARRIAGE AND POST CHARGES PAID
ti
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There's a INAILLIENCER"
with Transformer lor
every class of output

-

Tobile:Derliede,
tRiD, mad
exchuolon ClE5T
With the growing popularity of Class B and Q.P.P. amplification is the demand for a Challenger model with transformer

35,-

correctly designed to match the impedance of the valves
employed. The new Challenger models completely satisfy this

demand, and with the generous power outputs of Class B and
Q.P.P. the amazing qualities of reproduction inherent in every
Challenger are enjoyed to the fullest extent. Whatever your
output stage, there is a Challenger model specially designed
for it.
Ask you dealer to demonstrate and
appropriate model

purchase

the

COMPLETE
STANDARD Model for use with
all Triodes and Pentodes
MODEL B8 for Class B
(low impedance)
MODEL B15 for Class
(high

B

impedance)

MODEL "Q" for

Remember-there is an R&A
Reproducer to suit every type
of output valve and radio set.

Q.P.P.
(15,000ohms Plate -to -Plate Load).

MODEL "P."

An extension re-

producer for commercial sets
which incorporate an output
transformer.

In addition to the famous " CHALLENGER" series"BANTAM" P.M. Moving Coil, Standard Model for
use with Super Power and Pentode
Valves, and MODEL "B" for Class B
Valves

27/6

"ALPHA" P.M. Moving Coil, Standard Model for
use with Super Power and Pentode
Valves, and MODEL "B" for Class B
Valves

VICTOR " P.M.Moving Coil De Luxe, with 6 ratio
Transformer for all types of Super
Power and Pentode Valves -

TYPE "60" Differential Armature Reproducer

526
/

1111111.

70 /-

El I :V!

214-

Let us send you our complete range of
1934 Literature, including a FREE COP Y

of " The Output Valve Guide."
PA,:71.4110dcw

Reproducers & Amplifiers Ltd., Wolverhampton.
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THE EASY ROAD To RADIO

the hand from any of the metal parts I
when plugging -in.

MINNERS

Jacks
These vary in detail according to the

particular switching they have to perform, f

bUt all comprise a socket to receive the $
plug, and one or more insulated spring i

SUMEHEN114

contacts.

Figs. 3 and 4 illustrate a single

open -circuit jack.

The socket which

receives the stem of the plug is in the form

of a metal bush which acrews in to the 11
frame of the jack, and also 'serves as a
means of fixing the jack to the panel of
An Article Explaining the Uses of Plugs and Jacks, and the set. The single spring is mounted on
a pile of fibre strips which insulate it from I
How They are Connected in Various Circuits.
By W. B. RICHARDSON. the metal frame, and at the same time I

hold it at just the right height to make I
is a device used in con- and the method of connecting the leads. easy but firm contact with the ball of
junction with a jack providing. Fig. 2 is a sectioned drawing showing the the. plug. The spring is usually of nickel
two insulated contacts, and hence construction of a plUg. It will be seen or German silver.

PIA"(

/

I enabling a *eta quickly to be completed
or broken:

that the stem is really a metal tube and
The lower sketch in Fig. 4 shows just
that the ball is attached to the end of a what happens when the plug is inserted.''
rod which passes through the
CONNECTION TO STEM
stem.- Rod and stem are kept
concentric and insulated from
METAL STELA

one another by means of an

I

ebonite or fibre washer at each

-----

end. The rod is not surrounded
with ebonite for its whole length,
as this is unnecessary and would

1

Fig. 1.-Two typical plugs.

Briefly, the uses of plugs and
I jacks are as follows :I

'

I
'

.

V

the jack, other and more varied f

(1) They can be used as a con venient means of plugging -in the

itself or at extensions in other
rooms of the house.
(2) The plugging -in of the

speaker can be made to switch

INSL/LATING WASHERS

only add to the self -capacity of
S&L
the plug. The rod and stem
CONNECTION TO SALE
Ma, are each connected to a separate
terminal or binding screw. In
Fig. 2.-Section of plug showing construction.
connecting the plug to the
speaker or pick-up, the two wires forming The stem of the plug makes contact with
the leads are joined to the two binding I the frame of the jack and the ball connects j
with the spring. This is the aimJOLTS
:7 r"'""ONE-NOLE-17X/NC BUSH
si"ERNIC pleat switching operation possible
mcs with a plug and jack. However, j
P
.SPRINCN
by the multiplication of springs in
operations can be performed. For j
example, the jack shown in Figs. 8
and 9 will complete two circuits on
insertion of the plug. Here three j

FIBRE
/HSI/LATINO STRIPS

loud -speaker --either at the set

I

/

sJ

,

of,

SPRCIN G WASHERS

E:;

aava

d....1.Z

V.,e4

FRAME

springs are used, and if you ex- 2

-

amine the illustrations you will see i

3.-Details of single -circuit jack.

that normally all three are separ- i

on the receiver.

and are thus in direct electrical ated from one another. When the plug
(3) They can be used as a means of screws
contact with the ball and stem. The is pushed home it not only makes con- I
cutting out the last amplifier valve.
body
of
the
plug being of bakelite insulates tact with the frame of the jack and with i
(4) As a means of making a quick
the lower spring, thus completing I
change over from speaker to 'phones
the speaker circuit, but also in rail- f
when ether searching.
ing the lower spring it connects the j
(5) The gramophone pick-up
two upper ones together. There is
can be easily plugged -in to either

detector or L.F. stage, the grid bias being automatically adjusted.
(6) They provide a quick
method of connecting or disconnecting the batteries, and even
the aerial and earth. For this

/

BALL CONNECTS
WITH SPRING

-

....

litter duty, in order to reduce

H.F. losses to a minimum, special
low -capacity jacks should be
used.

a little fibre peg underneath the I
middle spring against which the j
lower spring presses when it is
forced upwards by the ball ; thus I
the middle spring is also j
bent upward. It does I

- - .....
".

5^:

Fe7. i"

'

STEM CONNECTS

WITH FRAME OF JACK

the lower i
spring because the fibre

peg is an insulator, but
it does connect with the j
upper one which has a

1:-:1: \I"

8 tc

Fig. 4.-How the plug and jack connect.

Fig. 5.

special silver contact for I
the purpose.
I

TO Hr# Fig. 5.-A midget jack for use in H.F. circuits.

Construction of the Plug

For those who are not familiar
with the elements of jack switch-

Other Types

ing, an explanation of the construc-

tion of the plug and jack and how
they work will not be out of place.
Fig. 1 shows two popular plugs.
The " business" parts 'are the ball
and stem, and these are standard

as regards size and shape.

not actually make con- I

lilit,4") tact with

44

The

only difference between one make
and another is in the shape of the
" shell " of the plug,

141011.011.04/00011011.4.104MINIIIVIONINIAIINI
Lbodyor

I

The type of jack previously de- j
scribed with its metal frame and !.
WALL JACKS

TO SPEANER

Fig. 6.-Speaker points can 6e arranged

in different

rooms by means of wall jacks.
14116111100.=HliMPINMN HNIFINIMINMM0411M1,41041111.114M,1411111.1

el springs is the most common, I

ut is not the only variety obtain- j
Notable exceptions are the
able.
midget jack, shown in Fig. 5, and
similar jacks of a small size. The
former is specially designed for use

in H.F. circuits, and one type is of
(Continued overleaf)
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spring and the body of the jack are

TO H. r. -t

joined to the wires which would otherwise connect to the terminals marked

DITOUPLINS RENS.

" L.S.+" and " L.S.- " on the re-

ANODE RES/$771NCE

The plug is naturally connected to the speaker.
ceiver.

OUTPUT ourz

Cutting Out the Last Valve
Some years ago it was quite common to have several low -frequency

spfgAl 1,

Fig. 7.-Plugging-in the

stages of amplification, but nowadays, with the general improvement
in
H.F.
amplifiers and the introduction
(Continued from previous page)
of
the
one stage is often suffiunusual design in that it has a bakelite cient. pentode,
However, there is undoubtedly a
f rame and springs fitted with convenient
MYER CONTACT
118RE PEG
I terminals. Owing to the shape of the TO N.T. t
speaker.

I
Fig. 10.-One or two L.F. stages can be
used at will in this circuit.

i springs it does not project so far from
.! the back of the panel, but, on the other
I hand, it takes up more room on the panel
i itself. Another type of jack is the wall

are many occasions when drastic use has
to be made of the volume control. At

jack, shown in Fig. 6.
Various Circuits

Now consider what jacks to use, and
Ihow to connect them -up, to perform the
!

such times, the ability to cut out the
last valve would be a great boon, and

I

The jack on the

I

The one in the
output circuit is the same type as that

I

in the case of a battery set, would result I
in no small saving of juice." Fig. 11
shows how this can be done in a trans.

various functions previously enumerated.
L. T
I The first use is the provision of a quickly Of course,
made speaker connection.
L.T.the circuit is simplicity itself. It is ills- Fig. 8.-How to connect a three -spring jack
,. trated in Fig. 7. Instead of having two so as to switch on the set when the speaker
I terminals marked " L.S." on your replug is inserted.
ceiver, you use a single open -circuit jack.
I The two wires, which would normally be large number of listeners who prefer the

former -coupled set.

left, that is, the one in the plate circuit
of the first L.F. valve, is of the single,
closed-circuit type.

used in Figs. 9 and 10. When the plug,

extra punch provided by two or three which is connected to the speaker, is
L.F. valves, especially when receiving inserted in the right-hand jack, the
dance
music.
receiver works in the
Mt It normal way, both L.F.
Naturally, the DE COUPLOVO REP/S..-.4 HT.+
this arrangement is shown in Fig. 6. full volume is
stages being used. On
Here, several jacks are connected in not always re L.S." terminals are connected instead to the two tags of the jack.
The plug is joined to the two leads from
A further elaboration of
the speaker.

joined to the

te.T.4-

J

I

TO SPC/INER

Fig. 9.-How

L r.

...DE-M/PIC

N.T.

...._ COMMCO

the

jack works when the
plug is inserted.

LTparallel. An ordinary jack is fitted to the
set, and wall jacks are fitted in any rooms
ORO

o L.r
L.TFig. 11.-The modification necessary to the circuit in Fig. 7.
taking the plug out, the plate circuit of the

''',11111111111111111111511111111111125111111111111111111111111121115111111111211121111211111O1

where the speaker is likely to be used. f-4 TOPICAL TECHNICALITIES
Good quality, rubber -covered double wire

or double flex should be run along the
picture -rail or skirting to each point from

PI

REACTANCE (INDUCTIVE)

ff

600047

2--

the set, or from the set to the first point, EIN wireless practice, especially where design is
and from there to the next one, and so on. A concerned, the calculation of reactance is of E
Use whichever arrangement is most con- E the greatest importance. When a steady voltage
venient, or that which requires least wire. E is applied to a single wire a certain current will
and this has already been explained, and
A very useful method of switching on flow,
the value may be computed from Ohm's Law.
a battery receiver is illustrated in Figs. 8 -L-E- When, however, we take a circuit consisting of an
and 9. On plugging -in the speaker, the E inductance and apply a steady voltage to it, the
filaments are automatically switched on. E current flouting induces in each adjacent turn a
similar current, but in the_ opposite direction,
This is sometimes a good scheme where EE Therefore,
if we apply an alternating current to

there are children about, as no on -off
switch is required on the panel of the
set. If the speaker is placed on a shelf,
with the lead and plug well out of the

Way of inquisitive little fingers, there is
no chance of the set being switched on
while the grown-ups are out of the room.

The working of the particular three -spring

jack which is used has previously been

described, and a further study of the

--= an inductance there will be a retarding force at E
E. work in each direction of current and this will"-

NE.1.114/1/1,

output valve is broken and so is its filament circuit. If the plug is now inserted
in the other jack, it connects the speaker
in the plate circuit of the previous valve,
the upper spring connecting with the ball
and the frame with the stem of the plug.
The raising of the upper spring causes
it to break contact with the lower one,

which is- connected to the primary of

the L.F. transformer, and thus the transformer is cut out while the speaker is in
circuit.

It will be noticed that the decoupling
resistance is not shown as being discon-

nected as well as the transformer, although

this could easily be arranged by, altering

act in the same way as a resistance, namely, it E the connections.

Er will tend to retard or resist the flow of current. =
==- This retarding force is known as " reactance," E
and is measured, like resistance, in ohms. The E
formula for ascertaining the value of the reactance P
E is 6.28fL, where L is the inductance Meakttred in

henries, and f is the frequency of the applied E

"E_-- alternating current.

One example of the use of

this formula is in calculating the reactance of the E

E primary of an L.P. transformer. Suppose we =

illustrations should make the connections E have a transformer with a primary inductance of
quite clear. The two upper springs are E 10 henries. 'At 500 cycles the reactance of the

connected to the wires which normally
go to the filament switch, and the lower

I

quired, although it is nice to know it is I
there if needed. This means that there

Tr. primary would be 6.28 x 500 x 10 = 31,400 ohms,

;.-:11111111111111111111l111111111111111111111i111111111111111111111111111111111111111111111111111111g

-.........411111=1.11.,.........10411.0.1141411.111.11.MM/411.1.1/.4141104

The reason for this is
that the cutting out of the decoupling
resistance would produce a rise in the
plate voltage applied to the valve, with

the probable necessity for an increase in
the grid -bias voltage. Rather than complicate the circuit by arranging for
automatic readjustment of the bias, the
resistance is left `out of circuit. The
same remarks apply to any resistance of
a high value in the plate circuit, whether
(Continued on page 434)
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How to build a Halve
Superhet with Automatic
Volume Control &Class`B'Output

A
WONDERFUL
INSTRUCTION

(HART

Never before has there been any receiver for Home Constructors on such an ambitious scale as this new Lissen
" Skyscraper" Seven -valve Super -het. It embodies every
up-to-the-minute advance and refinement of the most
luxurious factory -built super-bets-it gives the constructor
the opportunity to build a £20 receiver for less than half
that price. The circuit of the Listen " Skyscraper " Seven.
valve Super -het incorporates a 6 -stage bandpass filter,
giving exact 9 -kilocycle channel and therefore providing a
standard of selectivity never before achieved by a home.
constructor's kit set and very rarely found except in laboratory
apparatus. Amplified Automatic Volume Control is pro.

vided, a special valve for this purpose having been produced
by Listen for use in this receiver. The use of this Amplified
Automatic Volume Control constitutes an entirely new experience in listening ; no " fading," no " blasting "-you
will find yourself enjoying every word of every programme,
however near or however distant, without the slightest

temptation to interfere with the receiver once you have
tuned it. This is radio listening as it should he enjoyed
Lissen Class -B Output through a new full -power Listen
Moving -coil Loud-speaker-glorious rich tone and majestic
volume, actually more fault.
less in its reproduction than
anything you ever heard from
even the most powerful mains
receivers yet working econo.

mically in this Lissen "Skye
scraper" from H.T. batteries.
Lissen have published for this
great
new
" Skyscraper"
Seven -valve Super -het a most
luxurious Chart which gives
more detailed instructions and
more lavish illustrations than

COMPLETE

WITH

7 -VALVES
to LASSES LTD.
Publicity Dept, ISLEWORTH

Please send me FREE CHART
of the "Skyscraper " Seven -

fti17.6

have ever before been put into
a constructional chart. It makes
success certain for everybody
who decides to build this set ; it
shows everybody, even without
,revious constructional expe-

rience, how they can have a
luxury receiver and save
pounds by building it them.
selves. A copy of this Chart
will be sent FREE in return
for coupon on the left, or your
radio dealer can supply you.
Get your FREE CHART now !

valve Super -bet.

Address

P.R. 143

"SKYSCRAPER"
SEVEN VALVE SIUPERHETINIT

/11111
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the speaker. They will very often be is optional, and is
If necessary,

not included in all

plate circuit of the detector valve, and
often, ample strength will be provided
with the 'phones plugged -in here. The
connections would he substantially the
same as those in Figs. 8 and 9.

used, the connections from the
frame of the jack
and from the left

found useful for D.X. work.

S

of course, a jack can be fitted in the sets. If it is not

side

of the

coupling

a

$
S

de -

con-

1

denser are joined
One of the chief " snags " in con- direct to H.T.
Where a mains
necting a gramophone pick-up in the
Fig. 12.-An easy way to plug-in the pick- detector circuit of a receiver is that the receiver employup_to the detector valve of a battery set. detector valve has to be biased while the ing resistances for
Plugging -1n the Piek-up

iS

li

(Continued from page 432)

pick-up is in use. Nevertheless, this draw-

various

voltage

S

to leave them in than endeavour to
work the valve at a higher rate of voltage,
and so get distortion owing to insufficient

jack is used, as in Figs. 12'ancl 13. These

are ono or two

It

can easily be overcome by the use dropping purposes
it be for voltage controlling purposes, back
decoupling, or anode coupling. It is better of jack switching. A single closed circuit is in use, there

points which Fig. 14.-A midget II
battery and mains receiver. respeCtively. must receive
two -circuit jack.
-bias is automatically applied as attention. We
bias. However, automatic adjustment Grid
soon
as
the
pick-up
is
plugged
in.
The
refer
particularly
to
the
use of a detector
of hips can be arranged by using a five - decoupling resistance, shown in Fig. 13, valve as the valve to which
the pick-up
spring jack with its attendant compliis joined. If this employs a decoupling I
cation of the circuit.
resistance in the anode circuit, the
voltage drop through this will depend
'Phones or Speaker
upon the anode current when the valve I
Now as regards the method of coupling
is in use as a detector. When used with '
the L.F. transformer. Fig. 11 is the
a different bias there will be a different
circuit to use when ordinary series
voltage drop in the anode circuit, and,
show the connections in the case of a

coupling is employed, but in the case
of a parallel feed it will have to be
modified to that of Fig. 10. Here

generally speaking, this will be greater I
than when the valve is employed as a _T
detector. It will therefore be necessary I
to arrange that the value of the de- I

again, the resistances in the anode circuit

arc left connected, so as not to disturb
the working conditions of the valve.
One advantage of the jack method of

cutting out the last valve is that by

fitting another plug to a pair of headphones, these can be used in place of

SIRS RES/5

Atz, -

Fig. 13.-The mains version of Fig. 12. Note
grid bias when radio is in use,

coupling resistance is also altered

when the pick-up is plugged into !

circuit.

The multi -contact jack may II

be used for this purpose, as has al- i
ready been shown.

Have you noticed how consistently
the leading designers specify

"Graham Farish " ?
Of course,
they cannot give Graham Farish a
monopoly of first choice. Yet
almost invariably when " Graham

Farish" is not first specified you
will find "Graham Farish" is first
alternative. Here is eloquent proof
of the pre-eminent position accorded to Graham Farish Products
by the men who know.
I
personally guarantee each
Graham Farish Product to be the
acme of efficiency, dependability

and real worth.
f44424___
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THE PROGRESSIVE

ponents mentioned is given in Fig. 4, whilst
the corresponding connections in the
" Progressor " itself are shown in the wiring
plan (Fig. 3).

EXPERIMENTER

(Continued from page 414)

is inserted between the negative wander
plug and the corresponding socket in the

addition of decoupling (by inserting a
0-5 m.a. meter in series with the " H.T.+2 "

lead) you would find that a reading of

approximately 11 milliamps was obtained.
And you would also find by experiment that
the Decoupling the optimum voltage for the detector valve

battery.
If you try an old battery or connect the
resistance mentioned in series with the old

Finding the Value of
Resistance
In both of these illustrations it will be seen

condenser is adjusted towards the position
at which oscillation commences you will in
all probability hear the peculiar " motor boating " noise in the speaker. The sound
might, instead of being composed of a rapid

Despite this, the detector valve only receives under precisely the conditions which proved

H.T. tapping was about 80 ; from these

figures it is an easy matter to find the
correct value for the decoupling resistance
that
only
one
H.T.
positive
lead
is
emThe first of these is that when the reaction ployed, and that this supplies both valves. to ensure that the detector valve is operated
one you will be able to notice several effects.

the same anode voltage as before, since
there is a certain voltage drop across the
resistance. If you measured the anode
series of " plop -plops," be more in the current of the detector valve before the
nature of a " groan " or even a high-pitched
whistle.

In any case the reaction control

will become snore difficult to operate satis-

factorily and a certain amount of distor-

A Wild West Yarn that

The whole trouble is due to the fact that
low -frequency currents appearing in the

Really Thrills

tion will in most instances be in evidence.

anode circuit of the power valve are unable
to find an easy path to earth by way of the
high-tension. supply, and they are therefore
fed back to the anode circuit of the detector

THIS stirring tale

live and breathe the tense atmosphere of
the untamed West in this masterly story.

feed -back.

There is a fairly obvious solution to this

difficulty, which is to provide a difficult
leakage path between the anodes of the
two valves. The simplest way of doing
this is to insert a resistance greater than

THE MARSHAL

to it. At the same time an easy leakage
path to earth must be provided and this is

By OLIVER STRANGE

done by connecting a large -capacity fixed
condenser between the " anode ' end of the

resistance and the earth lead. A pictorial
circuit of the connections to the new com-

9.
4'6

L. M. S. CHOKE

FIXED CONDENSERS.

Obtainable at all Booksellers. or hp post 2'9
from George Newnes, Ltd., 8-11, Southampton
Street, Strand, London, W.C.2.

.

.

.

66

40 divided by If multiplied by 1,000, or in
other words, approximately 25,000 ohms.
Actually, the exact figure is by no means

critical and the resistance is to a great

extent self -compensating duo to the fact
that the voltage drop becomes greater as
the current is increased, and the current is
reduced if the voltage drop becomes
greater. The value given is, however,

perfectly satisfactory and that is why a

2/6

The new components can very easily be
recognized in the wiring plan since they are
shaded ; the new wiring is shown in heavy
lines for easy reference, all previous wires
being indicated'by broken lines.

autudsirvait3
,

.

frt. 1-

NON -INDUCTIVE CONDENSERS

mfd., 1/6
mfd., 1/9

A EROFICIENT KIT

to the voltage to be
" dropped " divided by the current passing
through the resistance (in milliamperes). As
the H.T. battery has a voltage of 120 and
the valve requires 80 volts, it is clear that
the voltage to be dropped is 40. And since
(Ants) is equal

25,000 ohm resistance is specified. For the
large -capacity by-pass condenser anything
from 1 to 4 mfds. can be used, but 2 mfds. is
a good average value.

OF LAWLESS

that of the battery between the anode of the
detector valve and the H.T. positive supply

of resistance required (in thousands of

lf m.a. the resistance value needed is

bristles with action, passion and
hairbreadth escapes.
" Sudden," the hero,
is a fascinating character, and you will

valve; so producing L.F. oscillation or

the value depends upon Ohm's Law, which
(in its simplified form) states that the value

the current under working conditions is

the Wild West

of

to be best. The method of calculating

BASEBOARD PRESET
CONDENSER, 1, -

VALVE HOLDERS.

DISC CHOKE

.

2/-

.

ZELOS VARIABLE CONDBASER

1 mfd., 2f2 mfd., 31.

.

.

6d.

DRIVER TRANSFORMER

.

eis

LITLOS DIFFERENTIAL CONDENSER
trice 21- ad

Send a postcard for our new Catalogue which describes all our products.
Advertisement of GRAHAM FARISH, LTD., MASONS HILL, BROMLEY, KENT
Export Office: 11/12, Fenehurch Street, E.C.3
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ell Dynatron Frequency Meter
In This Article the Author Deals with the Construction of an Efficient
Instrument for Use on Broadcast Wavelengths
MANY instruments which are described This control is used in conjunction with
as wavemeters, or frequency meters, the milliammeter M, and the reading of

are primarily intended merely for
the identification of stations by the rough
measurement of the wavelength. There
appears to be no aim towards the accurate

this meter must be kept the same no
matter how the HT is varied. If the

current indicated by this meter is always

kept the same, say at 3 milliamps, then the
calibration will remain constant even when
apparently to find the wavelength within the HT is altered by 10 or 20 volts. Very
about ten metres or so. The most accurate few triode oscillators exhibit this property.
measurement of frequency, the object being

type of meter is the ordinary heterodyne

So much

for the

HT+ 2

type, and it is this type which is the subject
theoretical
of the present article.
side

The Dynatron Oscillator
Many of the difficulties associated with

of the

question.

other types of meter are eliminated by the
use of an oscillator of the dynatron type.
The .circuit is such that the frequency of
the oscillation depends almost entirely
upon the frequency of a single tuned circuit

Fig. 3.-A view of the
complete meter.

should' just spread the wavebanp
from 1,000 to 2,000 metres right
round the dial. It is a good idea
to mount the coil, condenser and
valve on top of a metal panel with

of a coil and condenser. There is no reaction

winding to get out of place, and cause
alteration in the capacity of the circuit,

and it is found that so long as the coil and
condenser are of absolutely rigid construction, the calibration will remain much
more constant than a similar oscillator of
the two -coil type. In addition, there are

the fixed condensers, control switch,

and all the battery leads under-

neath. In this way the tuning
circuit is shielded from the flex

leads, which might move and
HT.- cause frequency variation. The
The values of screen is connected to the point

available methods of correcting for changes
in the thigh -tension voltages of the valve ;
over a range of some thirty volts variation

Fig.

any difference in the dial setting for a
constant frequency when reading on a

C1.-Tuning condenser (see text). M.-0-10 mitliammeter.
C2.-.01 mica condenser.
F.-Fuse.-60 m/A.
C3.-1 mfd. fixed condenser.
HT+ 1.-50-70 volts.
- 2,000 ohm potentiometer.
HT+ 2.-90-120 volts.

it was found to be impossible to measure
carefully mounted 0 to 100 dial.
The Circuit

1.-The circuit of the meter.
the principal components are :-

X, so that one side of the con-

Constructional Details

The oscillator circuit is shown in Fig. 1.
The actual construction should present
It will be seen that it consists of a screen - no more difficulty than an ordinary receiver
grid valve with a tuned circuit in the plate so long as it is remembered that everything
lead. This circuit will only operate under the must be as rigid as possible. The condenser
conditions when the valve is said to have should be of heavy construction, and should
negative resistance. To explain this more not be larger than 0.0003 or the wave fully we must examine the characteristic range covered will be too great for accurate
curve of a screen -grid valve. Fig. 2 shows measurement. It does not matter how the

how the anode current of a screen -grid coil is wound so long as it is done tightly, and
valve varies with the anode voltage applied is ffimly'mounted. On no account should
when the control grid and the screen -grid plug-in coils be used ; a dual -wave coil
are kept at constant. potential.
It does not look like an ordinary
valve curve because of the

The condenser C2 (0.01 mfd., mica)

isolates the coil L from negative,
and also forms part of the tuned

As the condenser Cl is also of
stout construction there should be no
danger of a short circuit, but as there is
a meter in circuit, it is advisable to insert
circuit.

a fuse of as low a rating as is obtainable.

Calibrating the Meter
The calibration of a medium -wave
oscillator is quite straightforward, but

when we come to the harmonic type of
instrument there is some complication.
The calibration must be carried out on
stations whose frequency is known to
remain absolutely constant and as stated
in the published lists. The British stations

are quite beyond reproach in the matter
of frequency wobble, but some of the

strange kinks at A and B. It
can be easily seen that the part ,- 4
between A and B slopes downward, that is, if we slightly I
increase the anode 'voltage at z
j
this part of the curve, we shall
get a decrease in current. This

denser 01 is at low potential, and
the other side is at high potential.

SCREEN GRID
= +100 VOLTS
CONTROL GRID

= -1 VOLT

cc

is the reason why the valve is
said to have negative resistance ) 2
at the points between A and B.

Continental stations are not so well behaved

in this respect. Rome, and most of the
German stations can also be relied upon.
With the long wavemeter the first job is
to get the range correct, and there is no
alternative to taking turns off the coil till
it tunes from 1,000 to 2,000 metres ; I

FOr this to occur the anode

wound my coil on an old transformer
bobbin giving a mean diameter of about
lin., and I found that 300 turns were

screen voltage. Also the control

calibration can be obtained from a few long -

voltage is always less than the

required with a 0.0003 condenser. A rough

grid voltage must be of a suit-

able value for the valve to

oscillate. Under these conditions
a remarkably steady oscillation
is obtained.

It has been stated that a

0

50

PLATE VOLTAGE

100

-

150

Fig. 2.-The kink in the characteristic curve of a Tetrode.

the harmonics will be heard on 600, 400,
300, 240 metres and so on, these figures
being obtained by dividing the 1,200 by
2, 3, 4, and 5, and so on. If we make the
oscillator heterodyne the London Regional
capacity with a .0001 mfd. in parallel transmission on 355.9 metres, and take a

relatively large variation of the HT could be used, but it is much better to use
voltage can be compensated without a coil on the long waveband, and make
altering the calibration of the meter. use of the harmonics for medium -wave
This is done by variation of the potentio- measurements. A condenser of .0003 mfd.

meter R, which controls the grid bias.

wave stations like Daventry, and the long wave Parisiens, which are easily identified.
Now on the medium waveband harmonics
of the oscillator are heard ; that is to say, if
the oscillator is operating on 1,200 metres
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reading on the silent point of this heterodyne, we have a calibration point, and it

CONVERT YOUR PRESENT SET TO A

remains to find the wavelength of the wave meter oscillation. Now, instead of dividing
by 2, 3, 4, etc., we must multiply. This

CLASS 'B' RADIOGRAM

are probably three in the range of the

SEVEN TIMES THE VOLUME

There are three points on the oscillator

Peto-Scott, always to the front in supplying the
needs of the Radio public, have now made it
readily possible to convert any present Battery
Set to a Class " B " Battery Radiogram.

gives figures of 711.8, 1,067.7, 1,423.6,
1,779.5, and 2,135.4 metres. Of these there
meter, but a glance at the rough graph will
show where the oscillation actually is.
Another point will here be apparent.

range at which there is a harmonic on the
London Regional. As the dial is turned
three separate heterodynes will be heard
at different points on the dial, and the three
readings correspond to three calibration
points. Nearly all the other medium -wave
stations give two or three calibration read-

ings, and by making use of the fact the
calibration becomes quite straightforward.

Three stations are quite enough to completely calibrate the meter.

Plot the points in the usual way on a
graph, making the wavelength scale as

MOVING -COIL SPEAKER and CLASS " II" OUTPUT

NO

ALTERATION

TO YOUR SET
Simply connect to pick-up terminals and plug the special Auto
Adaptor of the Class " B " Adaptagram into the output valve
socket of your present set -the wonderful result is a Class " B "
Radiogram, as modern and as efficient as Radio Science knows

The equipment comprises the famous Peto-Scott
Walnut Adaptagram Cabinet with double
Spring Gramophone motor, B.R.G. Pick-up
and volume control; Class " B" Amplifier,
to -day.

Permanent Magnet Moving -Coil Speaker and
Class " B" Valve. .Ready for your Battery Set.

FITTED IN A FEW MINUTES
Nothing more to buy. The Cabinet is fitted

2000,

with shelf to take your present Set and is
supplied with plain front, drilled to your
specification or vignetted for the following
panel sizes :-14in. by 7in., 18in. by 7in.,
18in. by 7in., Baseboard Depth, 14in.
Cash or C.O.D. Carriage Paid ..
f1/5/0
Deposit 17/13. Balance 11 monthly pay.
ments of 17/-.
When ordering state if Walnut. Oak or
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Carbon, solid back,
Mouthpieces, curved
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No. I Speech Pendant, Mike 6/6
Microphone Carbon Granules.
In
lass capsule, enough for four but
tone. Grade NO. 1, 8d,; No. '2,
Medium. 1/-;
No. 8, Fine, 118;
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Id,

100

Reed

iiakfn

the meter.

large as possible, and make the dial reading

the dial, make your graph so that it can be
read to this accuracy.
Using the Meter

So much for the calibration of the meter.

In order to use the meter to measure a

wavelength of a station switch it on, wait
for about a minute for the filament of the
valve to reach a steady state and then

adjust the current to the same value to

that at which the meter was calibrated. If
the wavelength is in the long waveband it

can be read off directly from the chart.
If in the medium waveband a multiple of
the actual wavelength will be found. If
the approximate wavelength is known it
will be easy to find which harmonic is

being used by trial and error. If the wavelength is absolutely unknown, however,
the following method must be used to find
it. Find a setting at the lower end of the
oscillator dial which gives a harmonic
reading. Suppose this is on a wavelength

of 1,025 metres. Now increase the dial
reading till the next higher wavelength
giving a reading is reached. Look this up
(Continued on page 449)

3f1,

Panel brackets, pivoted, 5/-.
Receiver Unit for Amplifier

3/-.
Leaflet with diagrams free it stamped
.-nvelope sent.
eRGIVII'S BATTERY SUPERSEDER

Fig. 4.-1i calibration chart for use with

scale such a size that the reading on the
graph is as accurate as the dial reading. If
you can read to a quarter of a division on

blocks,

or
straight,
Carbon diaphragm, 55m/m.,

I'M SHERLOCK OHMS

ectaied

suited to

made to stop trouble. They will
never break down. Why ? My
dear Watt -son, they are specially
impregnated so as to withstand
overload or humidity. They
cannot fail. Ask your dealer.
Look for the Kits of Eries on
his counter ; just the Resistors

you want -easily selected.

All values -Colour Coded
and Labelled

L.T. 'l -volt

and

1700f

black moulded bakelite, as on Browne
0 -guinea sets, 11. Only. Post tree,
1/3 COILS. Cosset 3 -pin short-wave.
11- each. Aerial Reaction, Lang, Short,

stopped Resistor trouble. That
is, Eries (which I stand for) have
oppedyit. Eries have superseded
l old -type resistances.
hey are

makes H.T. from your

smoothed.
3
tappings with output
set. Reduced
lwisy. 37146
NEW AND GUARANTEED.
Pram
FRETS for speaker panel fronts or
bathes.
Floe Sin. octagon, in flanged.
el"
exactly

Ind

Multiple.t uning Coils,

24

In.

by

3 in., 1/0,
Ribbed former, only 9d.
Long and Short-wave Aerial Rand.
Cobs (as Muskoka), need renal., fid.; Post 3d.
Tapped Inductances, 11 in. by 41 in., 4 taps. 8/11. Tapped
Inductances, 91 In. by 7 In., with 7-stud'rotary switch, 5/1,000 Ebonite 6 -ribbed
diameter, 1 In. tong, 2d.

I:0CP.
pass

Tatung

8 -In.

Star Reaction Tuners, broadcast band, new, IC each.
Igrani0 Cotton, Couplers, usually 2/6, Major and Minor,
9d. each.

FELLOWS' 5 -PIA AERIAL COILS 200/500. Listed, 5/6 Sale,
3/9 earn Large stock of various makes of 6 -pin coils at half-price.
R -pin bases, 8d. laranis gimbal Coils, 1/-. Holders, 21-. Igranio
Twin Unt-tune Couplers, 11-, Varlo-couplers, 4/, Tyvo.pin Coils.
lid. Coil Holders, ti -troy, 1)6. Three-way, 2/6. 12 -in. Spark Colic,
88. MOdiea) Coil Sets. 6/11. 10/6, 15/- arid 21/,
PERMANENT MAGNETS. Tungsten Steel, Powerful horseshoe,
5 lb. NO. is 1 lb. 2/6 : 4 In., Na G. r ih., 2/- T No. 3, 1 lb.. MI;

Na 4, 1 lb., 1/-.

SPEAKER MAGNETS. New Cobalt steel. We are able to otter
some 1933 Four -claw PAC. Speaker Permit- 14/_
A great

sent Magnets at manufacturers' Moe
PHOTO CELLS. Lase chance at sacrifice

IMPREG NATED

RESISTORS

if
PER WAT
IN. AIL

VAIUft

Write for new Colour Code Chart, FREE!
R DIO RESISTOR (0.,1, 691,1 :1
PI,addly, London, W.1

- opportunity

pneea of a few LA halt sensitive R.C.A. Stri

Holders, 1/., and Brit. Talkitif
Iles., at 16/-. 2/6 Booklet ready shortly
Deck wormed pn,rns. 516 P.C. Lens
8/6, R.C.A. Micro Adjusters, II, Exciter Lamps, 3/13.
LESDIM IELFIR117111 CELLS are light-sensitive Resistances with
told grids moistureproof, (if-. Monger! fn
Bakelite Case. 7/8. Super model In osphrane
oody, with window, Of-.
fELESOOPES, Cooke Monocular, with DmIle
for 25/....

!rinse -tinder scale, as BM., 17/6. 24 In. Naval
lunsbehi Telescope, 6 lbs. 1710.

ELECTRADIX RADIOS,
218, UPPER THAMES ST., LONDON,
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THE NEW

stic

ofteUt
For

all

standard

and all recent types
of Btne Spot Mt..
Speakers, 66 R
Units and Cabinet
models.
This
new
Class B
Unit can be fitted
in a few seconds,
in the case of
Clue Spot Speakers simply by
means of bolts

liAeaTnsISFACTION
Highest

quality

which bind unit and speaker together as a
complete rigit unit. The assembly will then
tit inside any Blue Spot Speaker cabinet.
Among the features are TONE 'CONTROL
to match Unit with Set; provision for Grid
Bias for Cass B valve when required, and
EXTENSION SPEAKER PLUG. The complete
unit is of superior manufacture throughout and
being made of metal is practically unbreakable.

work-

manshin-best materials-

and
ELEVEN
years
specialised experience all

contribute to the unassailable position held by Polar
to-clay-your guarantee of
satisfaction.

blue Spot 45PIN fitted to

Class it cr.qr.t Slate

SEND
FOR IT ON 7 DAYS' TRIAL
Seed only 3/6, if satisfied pay further 5/- at once, then 8 monthly

of 5/.. (Cash in 7 days, 93/6.) WITH OSRAM B21 VALVE, butpayments
without
Speaker, Sent carefully packed and carriage Paid.

BLUE SPOT SPEAKERS

POLAR No. 2 S.M.
Fast

and

slow

41

Model 95 P.M.

Send 2/6 for 7 days' trial, if
satisfied, further 5/- at once, then 6 monthly
payments of 7/6. (Cash in 7 days, 95/-).
Model 29 P.M. Send only 216; if satisfied, further 5/-

motion."

Made in hard aluminium
with
brass
pillars for
rigidity. Ball bearings.

It
i__,

.0005, .0003

at once, then 6 monthly payments of 51-.

i

-,

(Cash, 32/6.)

--

E. J. HERAUD, Ltd., Dept. P.31, NUMBER ONE, EDMONTON, LONDON, N.18

'Phone: TOTtenham 2256.

Satisfaction or Money Back Guaranteed.

Branches: 78182, Fore St., Edmonton ;

77,

West Green Rd., Tottenham;

34, St. Jame, St., Walthamstoa. ; and 1311, Hertford Rd., Enfield Wash.

POLAR

DIFFERENTIAL

Insulated spindle. Improved design.
Supplied with knob.

The SCIENTIFIC MICROPHONE BUTTON
HAS A HUNDRED USES.

.000,
HOME

ENTERTAINMENT

The genuine scientific Microphone Button is
supplied complete with Flex, Tags, Screwed
Back and Locknuts, for fixed or adjustable
mounting, ready for immediate use. It is a
simple and inexpensive gadget, which can be
used by

POLAR DISCOMPAX

F. J. CAMM'S

Combined slow-motion drive and
condenser. Fitted with steel bracket
fox baseboard mounting. With
escutcheon, knob and lampholder.
.0005,

.0003,

"ORBIT 3"

.00015

" The Wonders
of the
Microphone."

WE CAN SUPPLY

This book

COMPLETE

explains in
simple
language the
science of

POLAR APERTURE
Latest design. Slow-motion control.
Pleasing
Baseboard mounting.
appearance. With escutcheon, knob
and lampholder.
.0005, .0003

7/6

WINGROVE & ROGERS, LTD
188/9, STRAND, LONDON, W.C.2.
'Phone : Temple Bar 2244/5/G.

Polar Works

any novice

-

Old Swan, Liverpool.

ct

3931.

sound. Over
25
diagrams

to

demonstrate the

wonders of sound.
It provides an end-.
less source of amusing and instructive

experirnentsin home
broadcasting, relaying music, detecting
and overhearing.
baby
alarms,
'phones, etc.

ALL COMPONENTS

OR SEPARATE,
CAD. IMMEDIATE

and illustrations of numerous
useful and interesting
experiments.

A

6 D.

FREE GIFT

of this book will be made to all

This is the little
device that does the

purchasers of the Scientific
Microphone Button until Nov. 3o

trick,

Scientific Supply Stores

The Scienti lac

(WIRELESS) LTD. (DEPT. P.), 126,
Newington Causeway, Southwark,
Phone : Hop 4177.
LONDON, S.E.1.

EMuicuroonphone.

3/6

Post free, or C.O.D.
Guaranteed.
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ORBIT

DECEIVERS

The G.E.C. Superhet Five
For the reception of strong " local "
N0 matter what views one may have
on the controversy of straight sets stations, an internal aerial, consisting of a

versus superhets, it is an undisputed short length of vertical wire anchored to the
.fact that as far as this season is concerned top of the cabinet back, is included.
the superhet has come very much into Naturally this internal aerial gives only a

Guaranteed

Radio

STANDARD KIT

£4 11 3

DE LUXE KIT

£5 8 3

- 3 Valves
E.--

11 19 0

FOR FULL DETAILS OF THE "ACE" STANDARD

= AND DE LUXE "ORBIT" HITS see page 350 "Frac= tical Wireless" for 411, November, any component sop-

favour. Many manufacturers have developed fraction of the efficiency of an ordinary = plied separately.
NOTE.-Owing to a printer's error the followmodels to give the highest possible standards aerial and earth system. During the course E
= ing errata occurred in our advertisement
J. B. Isiugang should read J. B. Enitune.
of reception, and as a result of the tests of some very stringent tests made on the = Varley
1)1'44 should read BP 27.
we have just made, the G.E.C. Superhet 5 set, however, a length of wire (about 15ft.)
tucked behind the picture rail and using no E THE "ACE" "ORBIT" KITS ARE OUR SPECIALITY
must be included in this class.

It possesses a far greater degree of earth, proved sufficient to bring in about

selectivity, power, and flexibility of control forty stations at full loud -speaker strength.
than would seem possible in a model priced Refinements
at 14 guineas, and when this is coupled with
Coming now to the refinements, we have
a first-class appearance, together with good first
of all the variable tone control. This is
quality of reproduction, it will be appre- effected
by adjusting a knob in the centre

ciated that the set is quite outstanding.

of the loud -speaker fret. Anti-cIockwise

Modern Lines
Five valves are included and their
respective designations and functions are as

follows :-

o

BUT WE CAN SUPPLY ANYTHING RADIO

F"...

WESTINGHOUSE ALL -METAL A.C. MAINS SUPER -

HET HIT.

= WESTINGHOUSE BATTERY MODEL SUPER -HET HIT.
WESTINGHOUSE CLASS B H.T. ELIMINATOR KIT

Foe A.C. MAINS.

E - WESTINGHOUSE STANDARD
FOR A.C. MAINS.

Screen -grid Second Detector.
VMS4. Sciv-emgrid intermediate frequency amplifier.
111.8.4B. Screen -grid first detector and
oscillator.
M.P.T.4. Super -power pentode output
valve.
V 12. Double phase rectifier.

HIT

9=

-Z-

M.S. 4B.

ELIMINATOR

= - (Blue print, constructional details and price list Is. 3d.
= each post free, or complete set of Iota, O., post free.)
= "ACE " S.T. 500 DE LUXE Kit, with Valves £7 17
= MANUFACTURERS' RECEIVERS :-PTE, R.I., AERO- =
DYNE. E. O. D.. BLUESPOT, PHILCO, BUSH E
RADIO, etc., SUPPLIED AND MAINTAINED, =
WRITE FOR DETAILS.
ACE "ORBIT " D.C. MAINS UNIT HIT
ACE "ORBIT " A.C. MAINS UNIT HIT

.. £2 1
.. £3 11

0
0

E.

MARCUS OVERTON
HIGH STREET,
6A
LSBOROUGH
LONDON BRIDGE, S.E.1
=

= TRADE SUPPLIED

'Phone: HOP 4431 =

511111111111111111111111111MIIIIIIIIIIIIIIIIII111111111111111111111111110

Your wireless

The first three valves are housed in

screening cans, and, of course, the set is
built- on modern lines with an all -metal
ehassis construction, the screening being
very .thorough throughout. A polished

licence covers

figure& walnut cabinet accommodates the
eat, the top and front being made from one
piece of wood to preserve a continuous flow
of graining.

At the back is a mains terminal board

The G.E.C.
Superhet Five.
reproduction
the

with a movable pronged link which can be
inserted beneath the appropriate screw for rotation
the set to be matched up to the house mains " brighter,"renders
while turning the knob in the
rated voltage 190/210, 210/230 and 230/250. opposite direction giVes the reproduction a
As the consumption of the set is about deeper tone and tends to reduce the back70 watts, approximately fourteen hours ground noise which is sometimes exrunning is obtained for the cost of one perienced when receiving distant stations.
unit of electricity.
Naturally; this control can be set' to suit
the tastes of each individual listener, but as
Internal Aerial
The receiver is designed to cover the two a general rule it was found that the knob
usual wavebands, namely, 200 to 550 metres turned anti -clockwise for speech, and
and 1,000 to 2,000 metres, the right-hand clockwise for music, was preferred.
Provision is made whereby a speaker of
knob effecting the wave change, and also
bringing the set into the proper condition 7,000/10,000 ohms impedance may be

the Worldwhy not your Set
Your wireless licence allows you
to listen to the whole world, but

are you getting your money's
Is your set capable of

worth ?

receiving programmes from the
whole world ? Broadcasts from
America, Canada, S. Africa,
Australia and Russia are all

within your reach if you fit an

Eelex Short -Wave Convertor to
your present set.
invention
This
remarkable
enables-ryou to receive stations
between 16 and 190 metres. You

for gramophone pick-up working when connected to the set for use at a point
desired. The centre knob operates the remote from the instrument. Both speakers
ganged condensers, a pointer moving over function together, but when desired the
an illuminated scale having the principal silencing key is brought into commission, can dotible the enjoyment of
broadcasting stations indicated in their and this disconnects the internal loud- your wireless with an Eelex
correct tuning positions, British stations speaker.
Short -Wave Convertor fitted to
being shown in red.
Extreme Simplicity
your present set-no alterations
When tuning it is necessary to exercise
Anyone who handles this set cannot fail necessary.
care and to see that the desired station is to be impressed with the extreme simplicity Super -Het. Makes your set a
tuned in to the loudest point, the volume of control, and this is a feature which is
being adjusted through the medium of the sure to commend the instrument for general Send for Booklet No. EE1, (excluding
combined on -off switch and Volume control household use. The selectivity is particu- giving full particulars.
valve).
knob situated on the left. On test it was larly fine, so that the tuning operation has
found necessary not to increase the volume to be carried out very slowly to ensure
J. J. EASTICK & SONS,
beyond adequate, room strength, otherwise that no station is missed.
118,
BUNHILL ROW, LONDON, E.G.S.

52/6

the receiver became overloaded, with
consequent distortion.

Reproduction is
standard.

well up to a high

Met. 0314 (6

lines).
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rtWave

Section
.0.41.0

ma . .4

found in fitting condensers of the type

which utilizes its own metal end -plates as a
screen, the moving vanes being connecte d

COMMON TROUBLES IN

to this, and so to earth.

SHORT - WAVE RECEIVERS

Hand -capacity troubles are often due to

calls for a great deal of patience, bearing
SHORT-WAVE reception is often described as a very specialized branch
of radio. The sooner this illusion is
dispelled the better, for there is absolutely
no reason why the ordinary non -technical
listener should not obtain results in every
way comparable with the performance of

in mind that on short waves a small

H.F. currents finding their way into the
L.F. part of the set. If this is suspected,
try the effect of fitting " grid -stoppers,"
and connect H.F. chokes in each 'phone
lead as shown in Fig. 1. H.F. energy
in the 'phone leads is a fruitful source of
trouble, and may be detected by tuning

increase in tuning capacity can make an
almost incredible change in frequency.
A very great improvement can be made
in this direction by fitting extension - in a carrier wave, and touching one of the
handles to the
output terminals ; any change in
tuning

and

the heterodyne note is a sure

re-

condensers,
his normal broadcast set. Nevertheless, action
removing as
it is true that various snags present them- thus
selves to the novice which, at the outset, far as possible
are liable to damp his enthusiasm rather

indication that an H.F. filter is
necessary.

nowSpots

severely. There are three difficulties which
we all come up against, novice and expert
alike. ; I refer to " hand -capacity," " blind
spots," and " threshold howl." None of

oo 02 MAY.

the tuning,
another very
worrying pe-

these is by any means an insuperable

'difficulty, and with a little patience can

culiarity to

be easily cured.

41P,'

pots,

`blind

novices.

The

symptoms of

Hand Capacity
To take these troubles in order, we come
to " hand -capacity." At some time or other

this
are

trouble

complete

failure of the

we have all tuned in a statiOn very nicely,
only to find on withdrawing our hand from

the dial that the tuning is completely
upset ; this is due to the unintentional

//7".

capacity of our body which is applied across

the tuning condenser. An expert skilled
Fig. 1.-To prevent hand -capacity effects a 'grid -stopper may be employed.
in the art of tuning will allow for this by
tuning just slightly above the correct the influence of the hand. It used to be the sot to oscillate at certain spots on the

tuning point on the dial, thus balancing practice to construct all short-wave sets
the hand -capacity effect. Needless to say, with metal panels, the moving vanes of
although this is not a difficult matter on the condensers being connected to this,
medium -waves, when we go lower down and thence to earth ; thus there was a
the scale we find that tuning in this way complete electrostatic shield between the
operator and the set ; theoretically, this

dial, or, at the best, an abnormally high
feed -back is required to obtain adequate
reaction. To explain this, we must
digress for a moment. Any aerial, whatever

its length, has a certain natural period

of vibration (electrically speaking), which
should result in complete tuning stability. is dependent on its physical dimensions,
Sometimes it was an unqualified success, if in free space, and, in addition, its capacity
but equally often it was a to earth under normal conditions. Should
failure. On these very high
(Continued on page 443)

frequencies
there

is no

guarantee
that because
you earth

one end of a
metal panel,
the other end
is at the same
p

potential. It
is very cer-

tain that a
long earth

lead will

Preset
.0000s
Max.

vary the
of the aerial

Fig. 2. -To
frequency

circuit a loading coil may be connected in series with the

aerial lead.

make a metal
panel worse
than useless.
A solution to
the whole

problem can

usually be

Fig. 3.-Adjusting the grid potential by means
of a potentiometer.
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BIG PAY

forTrained Radio Men
Practical Wireless writes:

Radio offers rich rewards to the trained man. It is a field of tremendous
and unlimited opportunities. Broadcasting, television, talkies, cathode
most masterly fashion by men ray, air traffic and the whole of the electrical industry, quite apart from
" There is no doubt that the
Courses have been prepared in a

who know what they are writing the actual radio industry, are becoming vitally linked up with radio
about. The Principals of the science. In less than ten years over 150,000 jobs have been created.
College are in constant touch Already there are over a thousand men earning more than £2,000 a year
with leaders in the radio industry
and can, therefore, effect intro- and over 25,000 earning more than £500 a year and these men are doing

ductions which can be of the interesting work that you would call a hobby.
greatest assistance to students.
A recommendation from the

College direct to an employer is
not only a guarantee of the

student's training, but also con-

firms his determination to qualify
for a good position. The student

YOU CAN QUALIFY FOR HIGHLY -PAID
WORK

Trained men are urgently wanted and we can give you the sort of training
is assured that the College will that employers demand. The T.C.R.C. Radio Correspondence Courses
use its influence to the utmost are prepared and conducted by men who have themselves made good
to help him to succeed."
" Amateur Wireless," " Popular in the Radio Industry and earned four -figured salaries.
Wireless," " Wireless World "
and other publications also testify
to the excellence of T.C.R.C.
training.

Fathers! Prepare your sons
for well -paid jobs.
Fathers who are faced with the
problem of finding employment

FULL TIME EMPLOYMENT FOR TRAINED
MEN
Our Director of Studies and his colleagues are in close touch with leading
radio employers. Every student obtaining over a 70';, pass on completion

of his studies is guaranteed introductions to suitable employers and is
given valuable help in obtaining the sort of work he wants.
for their sons should send for our

Radio and its allied
industries offer unlimited opportunities for boys and young men
ambitious. Our training
will equip them for well -paid and
progressive positions and will
Prospectus.

provide them with an intense
interest to occupy their spare
time.

Individual training by experts.
Our Chief Technical Contributor,

Mr. G. P. Kendall, B.Sc., needs
no introduction.
He is an
authority on technical and commercial radio. Both he and our
Director of Studies have proved,
by their own achievements that
radio offers wonderful opportunities to trained men. Each
student is treated as an individual and the number accepted

TURN YOUR SPARE TIME INTO MONEY
If you do not require full-time employment, we can train you to earn
money in your spare time. Set Designing, Inventing, Demonstrating,
Installation and Maintenance, Servicing, Set Building, Writing for the
Press, Mail Order, Accumulator Charging and many other interesting
occupations which will not interfere with your ordinary occupation
can bring you in additional money. You can make your hobby pay and
derive much greater enjoyment from it. We will teach you how.

ACT NOW

SUCCESS AWAITS YOU

We train students of all ages. We can train you. Our Prospectus
contains full details of the opportunities that radio offers and explains
how we can train you quickly to become a radio expert capable of demand-

ing big money. T.C.R.C. Training is intensely interesting-no foreign

MR. R. H. BRADLEY, Director of
Studies.

Mr. W.

S. VERRELLS,
Managing Director of E. K.
COLE LTD., Manufacturing
EKCO RADIO, writes :

" There can be no doubt as to
the urgent necessity for such a
College, and I heartily corn -

mend your enterprise in spread-

ing wireless wisdom in this
manner.

There

is

a great

future in radio and the men

who take the trouble to study
and specialise will find their

progress assured. I know
that those who complete the
thorough Course will "be well
equipped with the valuable

knowledge so essential to the
modern radio craftsman."

Another

leading

Radio

Manufacturer says :
text -books, no obsolete theory or dull drudgery, no additional expenses. " I have always experienced

limited in order that each You will enjoy studying.
the greatest difficulty in finding
Our Courses cover the whole theory of radio and include practical men with a sound technical
attention. All communications
is

student may be given personal

are sent in plain envelopes and instruction. They are always up to date and contain instruction on all
students study in the privacy the latest developments of radio. Every student is treated as an individual
of their homes. Age and circumstances are no obstacle-we and additional instruction and advice is given him to suit his particular
have students of all ages and in needs.
all walks of life. Our fees are
extremely reasonable and can, if
Send for our Prospectus now. It is free for your asking. It will
desired, be paid by instalments. place you under no obligation.
You will not be pestered to enrol.
One fee covers the complete
training ; there are no additional
expenses, except postage.

FILL IN AND POST COUPON NOW

POST COUPON r
NOW AND TAKE!
THE FIRST STEP I

TO SUCCESS
& PROSPERITY

and commercial knowledge.
Your Courses fill an essential
need in the radio field."

Service Manager writes :
" Technical training on the
part of the radio dealer or his
assistant has been an advantage in the past. It is
now becoming a necessity."

To : TECHNICAL & COMMERCIAL RADIO COLLEGE, Lloyds Place, Blackheath, S.E.3.
Please send me, free, full details of the T.C.R.C. Radio Correspondence Courses and tell me how I can qualify for
highly -paid employment, as well as making money in my spare time.
Name

Address

,

Occupation
P.W.3.

Age
(Id. stamp if posted in unsealed envelope.)
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THE ONLY SPEAKER
SPECIFIED FOR THE

"ORBIT 3"
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INTERFERENCE

DEFINITELY STOPPED!
interference,
90°,/ of local
noises caused by electrical

you are Pandang to "Orbit 3" yea mast
have

the W. B. 'MICROLODE' model

apparatus such as lifts, motors,
flashing signs, trams, etc., are

8814A-the only Speaker specified by
the designer, Mr. F. J. Camm.

With any Set this Speaker will
give amazing sensitivity and
volume because by a simple

picked up by the aerial down

switch adjustment you obtain

lead. The "RADIOFORMER"
comprising types A and S

/ ERIECT,T TRUE MATCHIliG,

no matter whirls of the hundred
different output valves or output
systems your set employs.

COMPLETE WITH
"MICROLODE" UNIT
for
ACCURATE

MATCHING.

The well-known Mail Order Rouse of E. J. Reran& Ltd.,
offers the W. B. ISICROLODE ' Model 11114A ,pesker on
straightforward easy terms and goarantees Satisfaction
or -your Money Back. Semi for it an 7 days' trial.

r the

British

blade WATES

is
METER
UNIVERSAL
the only popular priced

4 renaings on one dial.

for 7 days' trial, ii aardsded
s

purchase In, if
payments of 2/6

(Cash
-,---

Radiolormer Kit
plete.

12f6).

E. J. HERAUD, Ltd., Dept. P.30, Number One, Edmonton, London, N.18
'Phone: TOTtenham 2256.
Established 34 years.
Branches: 78/82, Fore St., Edmonton; 77,West Green Rd., Tottenham;
; and 129, Hertford Rd., Enfield, Wash.
34, St. James St., W

Kit

and

to -day

Aerial Transform- 7 ig
.. / VV
er, Type A
Set Transformer '71

com-

lif

Type S..

501C,ibleShielded

4/6

10011. Shielded
soy
Cable ..

Radmformer, Type S.

The

ONLY
,,iont lily

make pure reception possible.

Cash or C.O.D.
Carriage Paid.

SEND 1/6

complete

with shielded down lead entirely
eliminate these noises and

Get a " RADIOFORMER "
enjoy listening.

but with 100ft. 21 /-

as well as batteries, valves,
circuit, and all components:

FOR 7 DAYS' TRIAL
if satisfied pay further 8/0 at once, then 8
monthly payments of 5/-. (Cash, in 7
days, 42/-). Approximate measurements:Diameter of Cone (iins.
Overall Diameter 8 ins.
Overall Height thus.
Overall Depth Nina.

(see opposite).

With SOft. shielded cable,

instrument testing resistances

SEND ONLY 2/6

Radiotormer, Type A.
Fits
securely to aerial.
Lead in
passes to Radiotormer on set

Fitted to set

Pat. applied for.

RADIOFORMER
RADIOFORMER LIMITED, YORK WORKS, BROWNING ST.,
S.E.17.

Tel.: Rodney 3573

1 -Intricate deductionWatson,
BUT THE 'ALL -IN -ONE' CONFIRMED
" A broken-down grid -bias resistance is a fault that, normally, would need some
locating, Doctor, but with the aid of an ' All -in -One' Radiometer it took me

little time to test the whole set and eventually narrow down the field until the
culprit was revealed."

tOmNos.ltst
VOIR
.Z5 I5

5y 11
,
11:21100

If YOU possess a radio set you should also possess an
"All -in -One" Radiometer. With this wonderful instrument
you can always keep your set in 100,,, condition.
It tests everything quickly and surely,
enabling you to keep the set up to
par at all times. Ask to see it
demonstrated at your radio
dealers, or write

3

19012

.221,

direct

to

PIFCO LTD., High Street,
MANCHESTER, or 150,
Charing Cross Road,
London, W.C.2.

cp R2

Standard Model "Albin -One"
Radiometer, for Battery Sets
only, as shown here

Price -

1216

De Luxe Model, for Battery

Sets, Electric Receivers, and

Mains Units
Price - -

12:2
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SHORT WAVE SECTION

NEUTRALIZING CIRCUITS

(Continued from page 440)

(Continued from Page 406)

Increasing the resistance of the input
the receiver be tuned to this critical fre- circuit, acts as a deterrent to oscillation
quency, the aerial will absorb energy from from the fact that the amount of energy
the oscillating detector ; the latter will, fed back is less capable of overcoming
therefore, have to overcome the losses in the damping losses. Applying positive bias
the aerial in addition to the losses in the to the grid may also be tried ; this may be

tuned circuit ; furthermore, the same effected by connecting the filament terminal
thing will occur in a lesser degree on the from the input circuit to the sliding contact
harmonic frequencies of the aerial which of a potentiometer connected across the
are exact sub -multiples of the fundamental filament battery. It should-be pointed

EASY TERMS
very latest Radio sets, loudspeakers 4
and kits supplied on the lowest monthly 1
The

terms. Strict privacy. Prompt

delivery.

AU carriage paid. Price list free.

LISSEN SKYSCRAPER ALL -WAVE FOUR

KIT, with valves. (World-wide reception guaranteed.) Cash Price £511216, or 10/. with order and
I I monthly payments of 10/3.

frequency. To cure this trouble, we must out, however, that in the whole of the
either very much reduce aerial coupling, suggestions put forward there must bo a
or shift the frequency of the aerial. The reduction of amplification.

Ditto, but including cabinet and M.C. Loudspeaker. Cash Price £8/2/6, or 14/- with order

obvious, but an alternative method of The Neutralizing Condenser

Cash Price

means, of reducing aerial coupling will be

altering the fundamental aerial frequency
by the simple expedient -of connecting .a

The neutralizing condenser can be used
in some form of neutralizing circuit so that

4

and II monthly payments of 15/..
W.B. MICROLODE PM4A moving -coil unit
with tra ormer and special matching switch.
or 5/1 with order and 8 monthly
payments of 5 .
ATLAS CA25 H.T. ELIMINATOR, output 25

4

ments of 5/6.
EXIDE 120 -volt (5,000 M/a) H.T. ACCUMULATOR. Cash Price £311510, or 7/. with order and
I I monthly payments of 7/-.

4
4
4

I

Wu. 4 H.T. tappings. 2 variable. Cash Pike
82/19/6, or 5/. with order and II monthly pay- I

BLUE SPOT 99 PM. UNIT (The finest perm.
magnet unit available). Cash Price 82/19/6, or

4

5/. with order and I I monthly payments of 5/6.

NEW BLUE SPOT CLASS B OUTPUT 4
STAGE (just released) including Osram B.21
valve. Cash Price £2/3/6, or 5/. with order and
8 monthly payments of 5/4.

Interesting descriptive leaflets of any of the above
free. To avoid delay, will. customers kindly send
first payment with order.

Estd. 1925

THE

'Phone:

National 1977.

LONDON RADIO SUPPLY

COMPANY
II,OAT LANE.NOBLE STREET-LONDON.E

Fig. 4.-An elaborate circuit which should prove extremely
efficient and stable.

loading coil in the lead-in may be tried. the amplification is not reduced. The object
(See Fig. 2.) It is worth while preceding of the condenser, or more than one conthe detector by a screened -grid stage denser may be used, is to produce an equal
even if the actual gain is negligible, for by but opposite reaction effect to that which
this means the aerial loading, is entirely exists in the valve by reason of the inter removed from the detector, and the blind electrode capacity reactance between the
spots will disaPpear ; furthermore, an H.F. anode and grid. A typical circuit is
stage on the short waves is by no means a illustrated in Fig. 4.
It will be seen that the inductance of
passenger nowadays.
anode circuit is tapped at mid -point,
" Threshold howl is so. called because the
tapping being led to the positive side
it occurs on the threshold of oscillation, the
of
the
H.T. The neutralizing condenser,
and as the efficiency of a short -waver is C1, is connected
the upper end of the
dependent entirely on the adjustment of the anode inductance.toThe
inductance may be
detector to this point, the whole performance in the form of the primary coil of a transof the set is ruined if this trouble is not former {as shown), a choke coupling, or
removed. An unsuitable detector valve is the inductance arm of a tuned anode
often the cause, and substitution of various coupling. The fixed condenser, C, repretypes should be tried. More often than sents the inherent reactance of the valve
not, however, it will be found that the the effects of which have to be neutralized.
valve is- working under wrong conditions,;
It will be seen that the energy conveyed
although rectification is at its best with a through
respective paths of CI and C
high positive grid potential, it will be passes tothe
the grid circuit from opposite
found that threshold howl often entirely ends of the
output coil. The potentials
disappears if the bias be reduced. This is across the respective
halves of this coil
conveniently arranged by adjusting the are about ISO degrees
out of phase, so
grid potential with a potentiometer, as that the energy through
and C are
shown in Fig. 3. The by-pass condenser approximately opposite inCI
phase so that
is important and should not be omitted. they tend to neutralize each
other. If,
If the set does not yield to this treatment, then, the capacity of Cl is adjusted
try experimenting with different values it is equal to that of 0, the effect ofuntil
the
of grid -leak and condenser, and, more latter is completely neutralized.
important still, use no higher H.T. than is
absolutely necessary for good oscillation.
50 Tested Wireless Circuits 210, or
The egress of H.F. energy into the L.F.
department can be a prolific source of 2/9 by post, from Geo. Newnes, Ltd.,
trouble in this direction as well as from the
hand -capacity point of view. As explained
above, a well -designed filtering system will

work wonders. A more elaborate system

is shown in Fig. 4.

8-11, Southampton Street, Strand,
W.C.2.

*D.210 Special Det.
with electrode inter-

*

nally shielded
5/6
*11.6.210.
Vari-mu
H.P. -Amplifier
10/8
*Y.220.
Multi -grid,
low consumption
12/6
H.210. Grid Det. or Oscillation in Super bets
4/6

*
*

L210. lot stage L.F.
Amp. or Anode Bend

Det. and Driver
P.220. Power Valve
PP.220. Super Power

Valve
P.X.230. Super -Super
Power Valve

S.G.210. H.F. Amplifier. Low currcnt

4/6
5/6
816

7/6

consumption
10/6
Z.220. Multi -grid large
power output Q.P.P. 12/6
B.220. Class
"B"
-

Anode-anode load

14,500, A.C. power

outputhn milliwatts,
1250
HIVAC

"N."

when

10,6
VALVE
GUIDE
It puts you right
selecting the valves

for any type of Battery Set.

THE 'SCIENTIFIC
AUG/ E
111011 VAC00111 VALVIE 00., LTD, 114-i 17, Suer noon as.. E.C.1.
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THE DESIGNER
SAID

The SPECIFIED CONDENSERS
3 T.C.C. .1 mfd.
2 T.C.C. 1 mfd.
1 T.C.C. .0002 mfd.
1 T.C.C. .0001 mfd.

Type 50 .. (each) is. 10d.
Type 50 .. (each) 2s. 6d.
Type 6S'
Type `S'

is. 3d.
is. 3d.

FOR THE

`ORBIT'
up-to-date and highly efficient receiver such

ANas F.

J. Camnn's " ORBIT " calls for fixed

condensers of unquestioned reliability.

Without

hesitation the designer says " T.C.C. of course."
He knows that every "condenser in the green case"
is

ALL -BRITISH

CONDENSERS
THE. TELEGRAPH CONDENSER Co., Ltd.,
Wales Farm Road, N. Acton, London, W.3.

the outcome of specialised work-that 100%

effort in condenser research is behind them.

He

knows too, that every worth -while condenser
development has emanated from the T.C.C. Factory.

That is why he insists that you use T.C.C. Be sure

of your results with your "ORBIT"-follow the
designer.
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THE EDITOR RECOMMENDS this

Simple Way of having

Your Parts of "Practical

Wireless" Bound in

Convenient Volume Form.
Don't hesitate, don't delay-bound
immediately, before copies are lost or

opportunity of having your parts

place on your bookshelf ready for immediate reference at any time. Do not

price, forward your copies (dated
March 25th, 1933, to Sept. 16th,
1933) of Volume Two for binding
TO -DAY, using the order form

Wireless

in the Publishers'

Practical Wireless." authorised covers.

For utility, lasting

This illustration shows the exceptionally
attractive style of binding case supplied.
It is of Rich Royal Blue art book cloth,

service and good
appearance these

boldly lettered on the shelf and front

cases in Rich Royal
Blue Cloth with
Silver lettering and
design are ideal.

side with Peerless Silver Leaf. These
binding cases and semi-annual indexes
have been produced for the convenience

of the reader so that he can readily
turn up the particular article to which
he wishes to refer.

FILL IN AND

POST THIS
ORDER FORM

bound at this special inclusive

below.

by omit -

to have the
Volumes bound

Ming

The Bound Volume

So that you shall not miss this

damaged, " Practical Wireless " in
convenient Volume form will find a
waste the money you have spent in
purchasing your copies of" Practical

of

URGENT

handsome binding

INCLUSIVE

BARGAIN PRICE
OFFER

The cost of the Case
and Binding, in-

cluding Title Page,
fully cross-referenced Index and
Return Carriage is

ALL YOU
HAVE TO DO
Send your 26 copies, clearly marked
with your name
and address (use

order form), to A.
W.Bain &Co.,Ltd.,
7-1 9, Bishop's
1

Road, Cam-

bridge Heath, E.2,
516.
together with P.O.
IMPORTANT
or cheque for 5/6.
The Binding House of A. W. Bain & Return carriage is paid on all orders
Co., Ltd., have arranged to receive in U.K.
If parcels are not clearly
and hind each volume of " Practical marked, the binder cannot accept
responsibility for delay or loss.
Wireless in the Publishers' authorised Covers. Missing parts can be Payments acknowledged and orders
obtained at post free rates from the executed in strict rotation. Average
Publishers.
time-three weeks.

TO -DAY
with your copies of
" Practical Wireless "

No. 27 (dated March
25th, 1933) to No. 52
(dated September 16th,
1933).
To

To A. W. BAIN & Co., Ltd.,
17-19, Bishop's Road.

Cambridge Heath, London, E.2.
Please find P.O. (or cheque) attached for 5/6 to include cost of Cover, Binding,
Title Page, Index, and Return Carriage for Volume 2 of " Practical Wireless
in Rich Royal Blue Art Cloth.
Name

A. W. BAIN & Co., Ltd.,

17-19, Bishop's Road,
Cambridge. Heath,
London, E.2.

Address

Postal Order
No
enclosed

Please cross
/& Co/
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RANDOM

REMARKS
RADIO FREQUENCIES
An Interesting Account of the Development of
the Various Wavebands, and their Characteristics.

By E. G. ROWE, B.Sc. (Hons.), A.C.C.I.
THE credit for the development of the Reliable ranges of from 6,000 to 1,000
short waves must go first to the ama- miles are obtained, the distance decreasing
teurs. In the early days of wireless with decreasing wavelength.
The medium waveband goes from 800 to
fading was not understood, and the reflected

short waves may be directed in any desired

direction, and focused to any degree cf

sharpness by simple reflectors and mirrors,
giving almost perfect secrecy if required.

about 150 metres. The fading effects become Another useful asset is that they are
worse as the frequency increases. The maxi- not affected by fog, rain, or fading.
The present extreme limit of frequencies.
strength of the " ground -wave " to over- mum ranges vary from 1,000 miles at 800
that is, waves below a metre in length,
come the absorption of the, earth. These metres to 200 miles at 160 metres.
When the short waveband of 100 metres are sometimes known as " microwaves "
longer waves were of too great a commercial
value to be allotted to amateurs, and the to 10 metres is used, the phenomenon known from obvious reasons. Successful comlatter were given frequency bands in the as " skip distance " shows itself pro- munication has taken place on 18 centisupposedly useless part of the spectrum. minently. At 100 metres the ground wave metres between Dover and Calais, while the
Then " hams," using very simple apparatus, exists for eighty miles, while communica- Pope has a regular telephone service between
began to obtain communication over tion can be held up to 1,200 miles, owing to the Vatican City and Castel Gandolfo, a
thousands of miles with only a few watts the reflected wave from the Heaviside Layer. distance of twelve miles, operated on a
in the aerial. This led to the development At 40 metres, signals are heard from 0 to wavelength of 60 centimetres. These very
of what is known as the " Short Waveband." 40 miles and from 400 to 4,000 miles, there short waves offer tremendous possibilities
" sky -wave " unknown, distance working being only thought obtainable by increasing the

for future development. The table apcommercially, so the everlasting urge to ground wave is completely absorbed and pended gives a general summary of the
be doing something new has led the amateurs where the reflected wave arrives back radio spectrum and its charactBristics.
to study higher and still higher frequencies. to the earth.
WAVERANGE TABLE
'At present a considerable amount of work
Then, as these frequencies were taken over being this skip distance between where the

is being done on five metres.
It is possible to produce electromagnetic

Ultra -Short Region

Below eight metres is the
ultra -short region in which

waves in the' whole range down to visible
light. Straight oscillatory circuits can be the upward rays are not
used down to 1 metres, but with these reflected by the upper layers,
very short waves, the radiated energy but pass right through, and
is small because it is difficult to build tuned are completely lost. Reception can only be had from the
ground wave, the waves also
cathode to anode approaches the time of travelling in straight lines to
oscillation of the circuit. To get shorter the horizon, and more or less
circuits having sufficiently high impedances.
Also the time of flight of the electron from

wavelengths still the latter property is obeying optical laws-being
made use of in the electronic oscillators of obstructed by large buildBarkhausen and Kurz, in which the genera- ings, etc. The big attraction
of these ultra -short waves is,
sions and disposition of the valve elec- peculiarly enough, their
trodes and the voltage applied, frequency limitation. Different stations
increasing with increasing voltage. Waves do not interfere with each

Waveband

higher frequencies again, and can get to the
'heat waveband.
Details of the Spectrum

limited radiation, and the
solution of the radio problem
may lie in the reception of

programmes from a certain
The long waves extend from 30,000 fixed number of big stations

metres

to about 800 metres, and are on the longer waves, and the

distinguished by the fact that they experi- relaying of them by every
ence little or no fading. They are, however, town's seven -metre trans more troubled by atmospheric disturbances raitter, each having about a
which are generally of very long wavelength.

Reliable
Range

z0
*2

30,000

10

3,000

100

800

375

6,000

No skywave and
hence no fading.
Static

prevalent.

1,000

Fading effects
commence.

Fa

200

1,500

100

2,500

20

14,000

10

30,000

8

37,500
60,000

300

XI4

14

0

X
VI

5
ed

0
'

Ix
i"".4

4isi
>.
-¢

70 cms.

450,000

30 cms.

1,000,000

ETt
cdC)

0 2*
4,,

Skip

distance

working.

4,

rTi

0-80

200-1,000 gradually becomes
more important
0-40
600-6,000 No use for night

7.5 ems

ten mile range. These ultra -

New Complete Catalogue
of 'All that is best in Radio'
ASK YOUR DEALER
OR WRITE DEPT. P.W.

11

Characteristics

in Miles

_.._

ted wavelength is determined by the dimen-

of five centimetres have been obtained in other even at very nearby
this manner. Spark oscillators will reach frequencies owing to their

Wavelength Frequency
in
in
Kilohertz
Metres

FERRANTI LTD, HOLLINWOOD, LANCASHIRE

5-20

Skywave is lost.

'

Optical range
only. Easily re fleeted.

Low

powers only.
No static nor
noises.

Rain and fog have
no effect.
Present useful
limit.

R1
11
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Does your radio

Olt

crackle I
a.

'e name that means 'EXCELLENCE

Ial;k1111
PLEASE GIVE
GENEROUSLY

THESE FACTS
L IN

44.A,

Ehl RAN.
'DAY

4
411

0

the extra
service you get from

000

The KB "Rejectostat " helps you to suppress those
interfering noises caused by trams, signs, sweepers
and other electrical machinery, without any alteration

to your set. Ask your local KB Authorised Dealer

H.T. BATTERIES

how a KB " Rejectostat " can be fixed to your aerial.

brass cap tightly affixed to the

KB "REJECTOSTAT" UNITS-£1 .5s. Od.

carbon rod forms the positii'e
connection.

Special shielded lead-in cable -40. a yard

The cell is sealed by means of a

For radio at its best-you must hear K B-THE NEW RADIO

British Made by British Makers.
r115i

I

i

INIM

Int

CUT OUT AND POST THIS COUPON
to Kolster-Brandes Ltd., Cray Works, Sidcup, Kent.

lyte during discharge.

a
1

Please send me full particulars of K B " Rejectostat"

round the carbon rod, the whole
being securely wrapped and tied.

in .ouralising the sac in the cell.
An air space is left between the top
of the sac and the washer to allow

A substantial zinc container which
forms the negative pole of the cell.
The sac consists of a highly efficient
depolariscr, tightly compressed

Hwaxed washer over which paraffin
wax is poured. This washer assists

for the expansion of the electro-

6

Electrolytic paste of a special

chemical composition which fills

the space between sac and zinc
container and activates the cell.

'&1A waxed paper disc which insulates the sac from the bottom of
the zinc container.

You can get Ediswan Batteries in all standard sizes including port-

I Name

I

4

able types-Standard or Super Capacity-at the usual prices.

Address
K3

II

Post in an unsealed envelope using } d. stamp

I
I

THE EDISON SWAN ELECTRIC CO. LTD.
PONDERS END, MIDDLESEX

11411/33

1

B.256
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to men who
want careers
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r-Paraph ase Amplification -1
A Novel System of Push -Pull Working.

By A. L. CARY

1

NEN MEM ).P.1 P=0.1

EVEN in these days of Class B and illustrated. Suitable values for the coupling

Q.P.P. output circuits, to the owner condensers and grid -leaks are .05 mfd.
of a large mains unit the old form and megohm respectively. The output
of push-pull amplification has much to choke, or (as illustrated), the transformer,
recommend it. In a properly -designed should in one of the ordinary push-pull
circuit harmonic distortion is reduced to a type, if possible with a tapped secondary minimum, and very good quality and for matching to the characteristics of the
volume can be obtained. Here is rather speaker used.
The resistance R is the only component
an unusual system of push-pull working
which provides exceedingly good quality, which presents any difficulty at all, and

and which should appeal to all readers even here the difficulty is practically
who are interested in obtaining realistic negligible. The adjustment of the slider
is somewhat critical and yet the resistance
reproduction.
The underlying principle of all push-pull must total in all its length about 250,000
working consists in dividing between two ohms. Probably the best way out of the

valves the grid swing which would normally difficulty is to use a potentiometer of 50,000

be taken by one. This means that the ohms, and use two resistances of 100,000
grids of the last two valies must be out ohms each one on either side of it.
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.

Construction is exceedingly simple, and
of phase, and is usually accomplished by
employing an input transformer having a no difficulty whatsoever should be experiOUTPUT
centre -tapped secondary. There is, however, another method of putting the two
grids out of phase, which does not involve
the use of an input transformer, and which
is here described.

Principle of Working

that the two anodes are fed through a
centre -tapped output choke or transformer,
and thus form, as it were, an electrical
balance ; when the voltage on one
anode falls the voltage on the other
one rises, and similarly
vice versa. Now, when
the voltage on the
grid of V1 is in -

OUR COURSES

c r eased

in particular, with their Servicing, which to -day

pedance
in the

Included in the I.C.S. range are Courses
dealing with the Installing of radio sets and,

intimately conctrns 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,
Kingaway, London, W.C.2.

Without cost, or obligation, please send me ;lull

information about the Courses I have marked X

M COMPLETE RADIO
r2t RADIO SERVICING
El RADIO EQUIPMENT
RADIO SERVICING AND SALESMANSHIP
El WIRELESS ENGINEERING
U WIRELESS OPERATORS

Address

4,

-

LT -

the im-

anode
circuit
wi

1

1

cause

the anode current
to rise, and hence
there will be a drop

in the anode voltage. It will thus

LT.+

The arrangement of the components for a
simple paraphase circuit.

enced in this direction.

The valves

need not be exactly matched, though, of

course, they should both be the same

be seen that the anode of V1 is out make and type.
of phase with its grid, and that the
The first step in the actual operation is
changes in anode voltage of the two valves

to alter the grid bias on the two valves
will be reproduced in the resistance R until their quiescent anode currents arc
which connects them, which must be made equal. If a pair of matched valves has
fairly high to avoid short-circuiting the been obtained this step is, of course,
two anodes. The centre of the resistance, unnecessary. Then the set should be
which represents the pivot of our supposititious balance, will remain at a constant

switched on, a strong signal tuned in, and
the slider of the potentiometer adjusted to

level, and by attaching a slider 5, any give the best results. An aural test is
A.C. voltage between zero and the maximum perfectly satisfactory, but a more accurate
developed on the anode can be tapped off way is to join two high resistances in
and applied to the grid of V2,and this series, connect the two ends to the two
voltage will be of opposite phase to the anodes of the valves, and the mid -point
grid of VI, as we have already seen. It to one tag of a pair of phones, the other
only remains to find the point on the resist- tag being joined to earth. The slider is
ance at which the voltage developed will then adjusted until the minimum of sound
be exactly equal to the signal voltage is heard in the 'phones. Once the position
applied to the grid of the first valve.

Name

HT.+

Referring to the diagram it will be seen

Operating Notes

of the slider has been found it need not be
altered.

I have had this circuit in use for some
This, roughly; is the principle on which time, and it has given no trouble at all.
this form of amplifier works, but the article It is very simple indeed to build and
would not be complete without some operate, and I can thoroughly recommend
operating notes. This circuit is best it to anyone who is interested in obtaining
suited to' resistance -capacity coupling, and real quality reproduction from his set
this form of coupling has therefore been with a modest expenditure.

10,
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two readings will give an approximate

of importance to

A better estimate is then
obtained by dividing 1,025 metres by

ORBIT CONSTRUCTORS

(Continued from page 43:9

on your graph, and let us suppose that it is
1,370 metres. Now the difference of these
idea of the wavelength being measured. In
our example the difference is 345 metres,
so that we can say that we are round this
wavelength.

three, giving the accurate measurement as
341.6 metres, or 342 correct to the nearest
metre. This method of measurement is of
use down to wavelengths as far as two con-

Mr. F. J. Camm, a designer noted for originality, again signifies

secutive harmonics can be heard, which agreement
was found to be in the neighbourhood of
70 metres. Accurate measurements can
thus be made from 70 to 600, and from " ORBIT."
1,000 to 2,000 metres without the necessity

with other leading Technicians in the exclusive
selection of a W.B. " Microlode " Speaker for the

Further proof of W.B. outstanding
Of% the
There is no reason why the same HT or superiority is unnecessary; but
upon
LT should not be used for receiver and
tiAl\t'vrr-'71
ontl so upon
wavemeter, but do not use them both here are a few users'
the
not
at
together as the meter in the HT lead of
`out
Vstenes
the wavemeter will be shorted. About O pinions :pcocluct,
\ \Nee
cnecln
's supecb, man/
of changing any coils.

100 volts of HT should -be put on the
screen -grid, and 60 on the plate. Any

spas

battery SG valve may be used, but a mains

valve is not recommended, owing to the
long time taken by the filament to warm up.
1114.0.11411.11111.1.M11.101111/11.411 /..0.1111141011111.1141110110MIHMS
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have no doubt noticed that band-

tuning is not used nearly so
YOUpass
much at the present time as it was

a year ago. Perhaps you have also
wondered why ; I think the answer can be

supplied in the form of two names, iron -

P:)rn

core coils and variable -mu valves. With
ordinary S.G. valves band-pass tuning was

to tts

v4as

the even
41 55
"to atlgon
\ 400
peaks.

a practical essential if the form of inter-

usecl)

Pc)5

ference known as cross -modulation was to
be avoided. If a single tuned circuit was
used prior to the high -frequency amplifier
the modulation of even the weakest station
working on a close wavelength to the local
was liable to be impressed upon the carrier

sated.

ok vesonance

kP,nd

0'

of the latter station, and as a result interference was experienced no matter how

my

coo lass
test
evenness

OM
OE

speekecs

iMpves

tespense.'
many
V*

elAencled
Voefee
teveackab\e
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ok
lone
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41,"t

selective the tuner happened to be.
The variable -mu valve, however, is
practically immune from cross -modulation
troubles (for reasons which have previously
been explained in these pages) and, therefore, a band-pass tuner preceding the H.F.
amplifier is not nearly so important. In
addition to this the present-day iron -core
tuner is appreciably more selective than the
previous air -core one of similar type, and so
the required degree of selectivity can almost
invariably be obtained by means of a single

tense

%

kteNie

ers
any

and Giftce

of ttAese
Vesta"
ot ttee.d
seen
Orieoels
VA
roe"'

tit -6e.

for the
Write iiii.B.
nee/folder.

circuit. A variation occurs in respect to a
superheterodyne receiver though, because

in that ease a band-pass input circuit is
practically essential to prevent the diffi-

culty of second -channel interference.
A system which is being adopted rather

widely in a number of selective receivers
having only a single V.M. stage is that of
using a single -circuit aerial tuner followed

4,13y a band-pass circuit between the amplifier
and detector. This is an excellent arrangement and has a good deal to recommend it,
especially in a set of the medium power type,
and is one I would advise you to try if you

"MICROLODE"
Model P.M. 6
32°6

Complete

are interested in the selectivity problem.

The single iron -core coil in the aerial
circuit provides an ample degree of selectivity in conjunction with the V.M. valve,

whilst the band-pass intermediate circuit
prevents flat tuning which might otherwise
occur on powerful signals due to detector
overloading.-(B.D.)

"MICROLODE"

Model P.M. 4A
42'. Complete
Whiteley Electrical Radio Company Ltd., Dept. D, Radio Works, Mansfield, Notts.
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F. J. CAMM'S LATEST RECEIVER

Build with

(Continued from page 428)

insulating washers which are fitted. Now
mount the fuse -holder, choke,: and block

condenser, and before going any farther take

off the side runner to which the two large
fixed condensers are attached. Fit the other

parts, and the wiring may then be commenced.

Do not replace the side runner at this

stage of affairs. Carry out as much wiring

as possible, starting with the leads from
the three sockets. Leave the connections

to the two 2 mfd. condensers until last, and

then measure off the required lengths of
wire with the side runner held in position.
Attach the wires, and then screw the side
runner into its original position, when the
unit will be completed.
Installation, and a Warning
The unit is now ready to be fitted to the
receiver, but before doing so the user must

realize the fact that with D.C. mains one
of the actual wires is earthed. When the

unit is joined to the receiver, therefore, one

of the mains leads will be also joined to
earth, and if this is the negative lead, all well
4

F 4/6 each

6 la 5/- each
8 ta 5/6 each

Condensers
designed for a
maximum peak
voltage of
500 D.C.

When you are considering the use of Electrolytic
Condensers in your Receiver do not forget that
the Dubilier High Voltage Dry Electrolytic Condensers are used by set manufacturers of repute

and recommended by set designers to be the

finest Condensers of their type it is possible to buy.

Therefore, specify Dubilier when asking your
dealer for Electrolytic Condensers, and be certain
of complete satisfaction.

DUBILIER

CONDENSERS

DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA RD., N. ACTON, W.3

BE A REAL CONSTRUCTOR NOT
MERELY AN ERECTOR
Have the pleasure and
satisfaction of winding
your own coils at less
expense, made possible
<by the Wonderful

SOLICITED

GOOD
ENOUGH
FOR

Class B'

positive being earthed, or some other scheme
being in force. Therefore, before fitting the

unit, the spare 2 mfd. condenser which is
specified should be attached to the rear of
the chassis of the Orbit receiver, and the
wire which at present is joined to the earth
terminal should be passed to one terminal
on this 2 mfd. condenser. The other terminal
on the condenser is then joined to the earth
terminal. Thus, when the earth lead is

joined to the Orbit it will be connected via
the fixed condenser and a risk of shorting

the house mains will be removed. The
mains flex should now be attached to the
two vacant terminals on the fuse -holder and

inserted in a convenient mains socket. It
will be realized, of course, that to enable
signals to be received, both switches on the
cabinet, the one on the right and the one on
the left, will have to be operated, and this
procedure will have to be carried out when
switching off, or the accumulator will be
left on and will rapidly discharge. If no
signals are heard, the Mains Plug should be
reversed in its socket.
LIST OF PARTS FOR THE ORBIT D.C. MAINS
UNIT
One Peto-Scott " Metaplex" Chassis, 10in. by 7in.
with 3M. runners.
One Bulgin Skeleton Smoothing Choke, Type L.F.17S.

One Dubilier Type BE316 Block Condenser.
Three Dubilier Type BS 2 mfd. Fixed Condensers.
One Bulgin 50,000 ohm 5 watt Potentiometer, Type
V.C.11.

One Dubilier 30,000 ohm metallized Resistance

(1 watt type).
One Dubilier 5,000 ohm metallized Resistance (I waft

OBulgin Twin Fuse Holder, Type F.11.
One Heayberd Mains Flex and Adaptor.
One Bulgin Toggle Switch, Type 5.104.
One B.R.G. Component Bracket, Type 22.
Three Clix Insulated Sockets., Type 11 (b) (Two red
Wire, Screws.
and one black).
LIST OF PARTS FOR THE ORBIT A.C. MAINS
UNIT
One Peto-Scott " Metaplex" Chassis, 10in. by 7in.
with 3M. runners.
One Bulgin Skeleton Smoothing Choke. Type L.F.17S

One Dubilier Type BE316 Block Condenser.
One Bulgin 50,000 ohm 5 watt Potentiometer,Type
V.C.11.

EWEBEC' COIL FORMER

Model BA.55.

AT ALL CURRENTS UP TO 55 milliamps,

CONSTANT OUTPUT 130v.

One Dubilier 30,000 ohm metallized resistance

required.
Numerous
unsolicited testimonials.

TAPPINGS: 60/80v. S.C., 80/100v. DET., 130v,

One Dubilier 6 mfd. electrolytic high voltage Con-

No slotting or drilling

Pat. No. :469735
TRADE ENQUIRIES

The ONLY MAINS UNIT

and good. There is, however, a risk of the

Complete with
winding diagrams If

Terminals ld. each. Pixies brackets with screw N.
28 0.5.0. wire 2 or. If -

Full particulars W. stamp.

3

Of all good wireless
dealers or direct from the Patentees & Manufarturere:
THE EVINGTON ELECTRICAL MANUFACTURING CO..

BECKINGHAM ROAD, LEICESTER.

POW ER.

Employing entirely new principles and
circuits. For 50 cycle A.0 Mains. Price,

88,6d.

Cut out this advt. to -day and send for

illus. folder and regulation curve-FREE.
THE BRITISH MAINS UNIT CO., CROP&
WELL HOUSE, HIGH HOLBORN, W.C.I.
Chancery 7054.

(1

watt).

denser.
Two Dubilier Type BS 2 mfd. fixed Condensers.
One Bulgin Twin Fuse -holder, Type F.11.
One Heayberd Type W.20 Mains Transformer.
One Westinghouse Metal Rectifier, Style H.T.5.
One Heayberd Mains Flex and Adaptor.
One Bulgin Toggle Switch, Type S.80.
One B.R.G. Component Bracket, Type 22.
Three Clix Insulated Sockets, Type 11,(b) (Two red and
Wire, Screws.
one black).
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B.R.G.

AGAIN

SPECIFIED"for.ti,Fe.ICAMM

ORBIT

Solid Dieectric
Reaction C o n -

denser Type No.
18/1.

HAMBLING AUTOCELECTA UNIT

'1'HERE is already a number of selectivity devices
obtainable by the home -constructor, the majority
of which are simply series -aerial condenser arrange1

ments, or absorption tuned circuits arranged in a

-huller manner. The principal disadvantage of these
arrangements, although they do carry out the purpose

accuracy a n d
reliability.

simple cone unit, and to the end of the nipple two short
brass rods are fitted at right angles. The extremities
of these rods are provided with ordinary cone attachments. The lid of the box carries instructions for using

for which they are intended, is that a reduction of
signal strength is obtained in practically all cases.
A new idea has, however, been developed by A. W.
Rambling and Is incorporated in a neat unit which he
has called the Autocelecta Unit. This consists of a
cylindrical metal can about three inches in diameter
and just over four inches tall. Fitted to one side of the
can are three insulated terminals, and on the opposite
side is a push-pull switch. At the top of the can is a
small control knob. Arranged inside the can is an
ingenious low -loss -coil, wound on four ebonite rods.
One portion of the winding is of the solenoid type,
whilst a second portion is pile -wound into three slots,
thus following the arrangements normally adopted in
standard dual -range broadcast coils. Tappings are
brought out to the three terminals, and the push-pull
s Nitch short-circuits the long -wave portion when the
unit is env/eyed for the medium wave -band. A small
solid -dielectric

Chosen for its

box together with a dual brass fitment. This consists
of a small nipple for attachment to the armature of a

.0002 mid.

B.R.G.
Component mounting
Brackets

Solidly constructed.

Peri ectly
Heavily plated.
Type No. 22.
The pair

B.R.G.

2

Point

" on -

off " switch 1 /
No. 49.

r"..W7are SoieDistributors for

METAPLEX
the New Metallised Basesnard
Specified by all ins Leading Set

.

Designers.

condenser is connected across the

winding and tunes the coil on the band to which it is
adjusted. To use the Unit the aerial is disconnected

from the receiver and joined to Terminal 1 on the

unit, whilst Terminal 2 is taken to the aerial terminal
on the receiver. Terminal 3 is then connected to earth.

The receiver is then tuned to the desired station,
ignoring any interference, and when the maximum
setting has been obtained, the control knob on the

BRITISH RADICEIRAMOPHONE CO., LTD.,
IIIIPilot House, Church Street, Stoke Newington, Ill
London, N.t6.
Leeepaone Clissced 525716.288.

Autocelecta Unit is adjusted until the interference is

Appointed TELSEN WHOLESALERS moan

removed. Whilst this is being done there is no necessity

to retutie the receiver, and this removes one of the
principal difficulties of the older type of selectivity

unit. In addition, there is a remarkably smooth action
and slight building -up effect which results in a clear

\

signal, with no reduction due to the losses in the

selectivity arrangement. The device works equally
effectively on battery or mains receivers and will be
found of great value to the users of old -type receivers
where selectivity is poor. The price is 9s. ed.

I

I

t

it

4

The Ferranti Universal Valve Tester.

the cones, and the user is recommended to make a
triangular section cabinet of certain dimensions, and
to mount the speaker unit at the rear with the two
cones attached to the duplex driving spindle, so that
speaker gives splendid results when properly there are eventually two loud -speakers facing into the
adjusted, there are certain inherent faults which render room at right -angles. One cone is of black material
its use undesirable to the keen musician. Resonance is, resembling buckram, whilst the other is of material
of course, one of the principal difficulties, and there similar to bakelized paper. A rough wooden structure
has been a number of interesting suggestions for over- resembling the recommended cabinet was built and
coming this fault. From the Grantona people we have the two cones were mounted according to the Instrucreceived a novelty bearing the above name, and this tions. There was definitely an advantage gained in
would appear to be a splendid idea. It conststsactually using this method of reproduction over that obtained
of two special loud -speaker cones, supplied in a neat with the same unit and a single cone mounted in the
usual way. It would appear, from the tests which we
gave it, that if a sound cabinet is made up on the lines
given, and a good unit is fitted to the cones, a really
CONTRA RESONANT DUAL SPEAKER CONES
WHILST the simple type of moving -iron loud-

high-class loud -speaker should result, capable of giving
a very pleasing overall response. The price is 3s. 6d.
UNIVERSAL VALVE TESTER

rot

A.

fc

-in thA house-garage-workshop-anywhere
where simple, speedy soldering is needed.

ALL MECHANICS WILL RAVE

and G.B. voltages to be applied to any
type of valve inserted in either of the
two valve -holders, and the various details concerning its characteristics may

adjusting the lower
control knob according to the
type of reading desired. Mains
as well as battery valves may
be tested, and the instrument
is not restricted to the simpler

ably

VIM%

S
A unique Duplex Short -Wave Converter suitable
for use with an existing receiver. This Eelex

converter was fully described in a recent issue.

Without Flu site andSolder
Wb at WOULD you do?"

See that Fluxite and Solder are always by you

IT SIMPLIFIES ALL SOLDERING

FLUME, LW.

be ascertained on the meter by suit-

A,'

FLEX SHORT WAVE. CON

I

All ironmongers sell Fluxite in tins: 4d., fid.,
Is. 4d., and Is. 8d. Ask te see the FLUXITE
POCKET SOLDERING SET-complete with
full instructions -7% 6d.
Ask also for our
leaflet on HARDENING STEEL with Fluxite.

well-known

together with a five -pin and a seven -pin
valve -holder. Terminals and the wander lead enable the required H.T., L.T.

11,2,1

known everywhere I

1FLUXITE

tester made by Ferranti. It in-

1

4ust like saw

Famous for Soldering-

meters of the combined reading type,

THE illustration shows a unique valve

corporates one of their

IARTM

The Set is now work ng-

" We're Fhmile and So derthe reliable Pail

types of valves, but may be
used for testing Class B valves
as well as the newer mains

Heptode and double -diode triode valves. The instrument
is, of course, principally of use
to dealers or Service engineers,

to whom it
great value.
£7 7s. 0d.

prove of
The price is

will

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

FOR ALL REPAIRS!
Ott
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RADIO CLUBS
AND SOCIETIES

Club Reports should not exceed 20() words to ienptn
and should be received First Post each Monday
"flatly(' to, nuhlica tins in the iollowing week's issue.

---

THE SOUTHALL RADIO SOCIETY

In a lecture at a recent meeting of the Southall
the problem of choosing a loud -speaker to suit
Radio Society, Mr. Tyler (vice-chairman) dealt with

individual requirements. A large number of speakers
were "available for test, from the early models to the

latest modern equipment, and were subjected to a
frequency test by means of a specially constructed
L.F. oscillator.-Hon. Sec., Mr. A. J. Stephens, 98,
Pole Hill Road, Hillingdon.

INTERNATIONAL SHORT-WAVE CLUB (LONDON)

At the meeting of the London Chapter, held on
worth Road, S.W:8,- a lecture on the cathode ray
oseillogiaph was given by Mr.. T. D. Humphreys.'
He described the construction of the tithe and its
Friday, October 20th, at the R.A.C.S. Hall, Wands-

EXCLUSIVELY
SPECIFIED !
AGAIN Practical Wireless technicians
choose Heayberd by exclusiveIy sgeci-

fying the W.20 Transformer fig the
the country. These TransfOrmers are
the result of over ten years' research.

and it is the object of the club to deal with most
branches of radio work, but chiefly to stimulate

you use Heayberd Mains Apparatus.
The Heayberd W.20 Transformer has
secondary tappings 80v. and 110v.,
and is used with Westinghouse Recti-

fiers H.T.5 and H.T.6.

(Rectified

120 v. at 20 ma. or 175v.
at 25 ma.) Price114/-.
Outputs

POST NOW Cat out this advt. and send TO -DAY with 3d. in

stamps for the linayberd Handbook showing how to
build all types of Maifls Unds, Amplifiers,
Battery Chargers, ete.

Mr.

THE LEICESTER RADIO CLUB
The above club has recently been formed in Leicester,

interest in short-wave work. Meetings are held
weekly, on Thursday evenings. Anyone interested
should write for particulars to C. Cramp, Hon. Sec.,
The Leicester Radio Club, 9, Cecilia Road, Leicester.
WEST HARTLEPOOL RADIO CLUB

Will any readers in West nartlepool and district

who are interested in radio, television, or home talkies,

etc., and are desirous of helping the existing small
band of enthusiasts in this locality to make a success
of the above club, please communicate with Robert W.
Stewart, 9, Kilwick Street, West Hartlepool.
SLADE RADIO

A lecture entitled " Sets of To -day " was given by
Mr. W. L. Hartshorne at the meeting held last week.
After explaining that modern sets depended on new

types of valves, he went on to describe the H.F.

pentode variable -mu and straight H.F. pentode, giving
particulars of the many advantages which these valves
offer. The double -diode -triode and double -diode pentode were dealt with next, and a circuit was given

Address

for the latter typo, which included delayed A.V.C.
Details were also given of the neon stabilizer, and

F. C.

Sonette speaker-he takes
no account of your bank

ILFORD AND DISTRICT RADIO SOCIETY

balance and he doesn't make

At last Thursday's meeting a popular feature was
again held, consisting of a demonstration of moving -

E.C.2.
mumfiul

FIT THIS
ELECTRIC
CLOCK
TO YOUR SETS'

NO MAINS NEEDED!
111010ifOR SUTiNG SANDS

t'',./To

lay

USHASI BAR" OATT

KEEPS COGRECTTINIK!

NO WINDING!

Works off small battery lasting 12 months, or .)an

be plugged into G.B. battery without affecting recepFits into hole
tion.
Uses practically no current.
31(n. dia. in any panel up to £in. thick. Easy to
fix -no screws required. Only
Zia. from front of panel to bark
of case. Swiss movement. Rands
set from front. Nickel - plated
bezel. Useful addition to any

set.

td..
RIVERSIDE MVO. Co..Flood.
Dept. 21, Crisp

Hammersmith, W.B.

Telephone

Riverside 6392

12:6

r

COMPUTE WITH BATTERY

60

illim.m.".11.1110STAGE

STANDARD SAC LECLANCHE
BATTERY

Please note before buying your next

H.T. Battery that the Standard Wet H.T.
Batter will give ou greater satisfaction,
also costing less, the life of the Standard

He's no snob-your Amplion

valves were. handed 'round for inspection.Hon.

Finsbury St.,

LONDON,

-BUT EVERY SET

Sec., 110, Hillitries Road, Gravelly Hill, Birmingham.

HEAYBERD
& CO.,

samples showing the construction of several types of

10,

Il

to send future dates of meetings_ to" any reader
of i'llARTICAL WIRELESS.-A. E: Bear, Sec., 10, St.
Mary's Place, Rotherhithe, London, S.E.10.

You can only ensure- good results if

It

was atterwaids. demonstrated. We shall be pleased

A.C. " Orbit 3." The reason is because
they know Heayberd are the best

Mains Component Manufacturers in

iIt

varied applications. With the aid of the blackboard.
he was able. to Affustrate .man.y-- interesting -points.
'Phe various applications of the cathode ray oscillottiltdi

coil loud -speakers, brought along by members for
the purpose of comparison. The society's receiver
was used, together with their standard loud -speaker,
and the other speakers were compared for sensitivity
and response, with surprising differences in results.
Nov. 16-Demonstrations of Photophone method- of
Transmission of Music by Light Beam, by Mr.
R. V. MeWeston. Inter -meeting with members of
the Southend and District Radio Society.
Nov. 23-Questions.
Nov. 30-Lecture on "Modern Valve Developments,"
by Mr. W. 0. J; Nixon.
Visitorsfare invited to the meetings. Details of the

society can be had from the Hon. Secretary, Mr.
C. E. Largen, 44, Trelawney Road, Barkingside,Ilford.

FULHAM AND DISTRICT RADIO AND TELEVISION
SOCIETY

The above society is now in formation, and in
order to promote interest in it the organizers are
endeavouring to hire a local hall for lecture and demon-

stration purposes. Television and ultra -short-wave
reception will be the main subjects. Will those

interested in the society please write to Mr. A. L.
Nagels, 2670, Fulham Court, London, S.W.6.
CHESTER -LE -STREET
SOCIETY

AND

DISTRICT

RADIO

A demonstration was given by Mr. D. Wilson of
his home -constructed battery set on October 24th,

at which meeting the secretary produced a home -built
granulated -core transformer. This was an output
transformer, and aroused considerable discussion, as
the society's technical representative, Mr. Wm. Murray,
was of the opinion that an efficient intervalve transformer could not be made on this plan, since the self -

a hole in it either.
He's got a universal transformer so he's equally at
home with your two -valve
battery job or with that seven valve superhet you've got
your eye on -his family
motto is " faithful reproduction" and he lives up to it.

Try one to -day and buy it on

Friday-the wife will forgive
you when she hears it. Especi-

ally when you tell
her it was only

27f

Battery being 6 to 12 times that of an
ordinary H.T. Battery.
Replacements of Refills is simple and capacity of the windings and eddy current losses in
interesting. Battery of 120 volts, com- the core would be present.
prised of 80 No. 3 cells, 12,500 milliamps.
Price complete, £2. Carriage paid.

Send for interesting particulars.

ALL SPARES for STANDARD BATTERIES SUPPLIED

THE WET H.T. BATTERY Co.,
2C, Lisle Street, Landon, W.C.2. Gerrard

6121.

Lectures and demonstrations are being arranged

for the session, and radio societies and manufacturers

are invited to communicate with the secretary, Mr.
K. Bowe, 60, Lancaster Terrace, Chester -le -Street,
if they have any interesting lectures, slides, or photo-

graphs to loan to the society.

Amplion (1932) Ltd. 82/84 Roseman Street,
London, E.C.
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PRACTICAL LETTRSERS' ROM

AEADE

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.)
An Indian Reader and Our Short-wave Section

of as many European and American broad-

WrRELEss.

explaining the construction of coils, transformers, etc.,
and many others are in hand for early publication. Most

casting stations (all waves) as possible.Sra,-I was very interested in the notes
N. CLARK (Southampton).
on " Mains Short-wave Receivers " in JAB.
(Very few of our readers, we think, have lathes. Many
the September 16th issue of 'PRACTICAL articles
have already appeared in PRACTICAL WIRELESS
Could you give us some more notes on
these receivers, and some practical details
of an all -mains short-wave superhet ?
Your short-wave section is very interest-

ing, but I am afraid one- and two -valve

readers prefer to buy their components, as they lack

Record reviews are included

factory testum equipment.

to cater for the radiogram enthusiast.

Every article in

the paper cannot be made to appeal to every reader.
Many thanks for via helpful letter.-ED.)

sets are not of much use to people abroad,
ho must have good quality loud -speaker An Efficient Aerial System
reception of the short-wave stations, especiSlit,-As a reader of your paper from
ally the Empire station.
first issue, I should like you to publish
At present I am running a four -valve the
letter in your paper in the hope that it
(H.F., Det., 2 L.P.) all -mains set (converted my
help T. G. Blackheath re his aerial
from an American battery set). Results may
experimenting.
are very good when conditions are favour- and
My own set is a three -valve battery operable, but selectivity is poor, and I would ated
one consisting of a screened -grid H.F.,
like to construct a short-wave superhet, screened
Det., small power pentode ;
with A.V.C. if possible. If you published my earth-grid
is three feet long, my aerial is
details of such'a set I am sure your readers twelve feet
long, ono end being joined to
abroad would be very grateful.
spiral coil of the bed -spring, the set
Many thanks for making PRACTICAL one
and -bed both being situated in the basement
WIRELESS so practical.-L. H. MCLACCIAN
of the house, which is ten feet below the
(Manikuppam, S. India).
pavement. I am able to get any station,:

long or medium wave, on moving coil

A Criticism

loud -speaker, ineluding Russian, and on

SIR,-Herewith some praise and a little
criticism. I have sampled a few wireless
publications during the past sixteen years,

two occasions
direct.

have received

America

Wishing your paper the best of luck.
both here and abroad, but for consistent -F. G. P. (London, N.W.).

good quality of contents PRACTICAL WIRELESS

stands alone.

I am an old sea -going

operator, and I have read most wireless

publications, but I have -got more " meat "
from PRACTICAL WIRELESS than any of
I have taken advantage of all
them.
your gift offers since No. 1, and they have
all been splendid value. I have also

obtained several new readers, knowing
that you won't let my judgment down.
Now for a little criticism. First of all
take set construction. Now, Sir, I join
issue with you here. I think that these
articles should be called " Set Assembly."

After all, you only say, " buy so-and-so, and

wire it to "this or that.' The sets are
assembled only-not constructed. Why

not give us details of, say, the construction
of the coils for instance, listing a standard

coil if you wish, in addition, but let real

builders make their own. Many of us

have a small workshop with a small lathe
(a treadle in my case), and we do make our
own coils, transformers, etc., and give time
and trouble and work carefully with first-

class materials, and turn out first-class
jpbs, even to variable condensers. In

CUT THIS OUT EACH WEEK

I) 0 YOU KNOW?
separate " sections " of an
Heptode (or Pentagrid) valve may be tested in

-THAT all by-pass condensers should be
chosen with care, bearing in mind their function
and also the fact of high -note loss.
-THAT no alterations should be made, for the
above reason, to by-pass condenser values in
published designs.
condensers

are to

Next, as a wireless paper, why " Im-

are reviewed to be of any practical use,
the reviewer has a " classical complex,"
suggests reading poetry, and runs down
popular music.
Thirdly, why

not periodically

lengths, power, distance from London, etc.,

BOOKS

X

This series covers a wide field and will
prove of the greatest value to everyone
interested in models and bow 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 maintenance, also explains how to erect a
charging station.

MOTOR CAR UPKEEP AND
OVERHAUL

Information covering the engine, decarbonising, valve grinding, the lighting
system, the carburettor, cooling system,
lubrication, springs and shock absorbers,

steering gear, brakes, wheels,
tracing noises, etc., etc.

axles,

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.

directions and diagrams given.

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

be

preferred for by-passing grid -bias resistors in
mains receivers.

-THAT special condensers having values up

to 50 mfds. are available for the above purpose.

-THAT iron is necessary for screening L.F.
oscillations and aluminium and copper arc
useless for that purpose.

1

-THAT the loud -speaker leads should not be
permitted to approach the aerial or earth leads

I

-THAT an H.F. Choke should be included in
the output circuit of a short-wave or an all-

I

of a receiver.

wave set.

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. AU correspondence intended for the Editor
should be addressed : The Editor, PRACTICAL WIRELESS,

Geo. Reaves, Ltd., 8-11, Southampton Street, Strand,
W .C.2.

Owing to the rapid progress in the design of wireless

(say apparatus and to our efforts to keep our readers in touch

monthly or quarterly) publish the wave-

HOME MECHANIC

lent models can be built with the simple

, I maintain that to a real fan, the only
NOTICE.
necessary to buy is the loud -speaker,
The Editor will be pleased to consider articles of a
d even then some of us have attempted practical
nature
suitable
for publication in PRACTICAL
the construction of these. I could enlarge WIRELESS. Such articles
should be written on one side
on this point, but will refrain.
of the paper only, and should contain the name and
pressions oil the Wax." In sufficient records

NEWNES'

MODEL BOAT BUILDING
Contains designs for battleship, speed
boat, paddle steamer and yachts. Excel-

-THAT the

th e same manner as sin g le valves.

-THAT electrolytic

Clearly written and fully illustrated.

with the latest developments, we give no warranty that
apparatus described in our columns is not the subject
of letters patent.

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.

1 fa
each
Obtainable at all Newsagents and BoolistallsK

or by post 112 each from George Newnes;
Ltd., 8-11, Southampton St., Strand, IV .C.2.
Geo. Newnes, Ltd.

--EASY PAYMENTS

ATALOGUES
RECEIVED
trouble, we undertake to send on

"There's no place like HOLMES."
The first firm to supply Wireless parts on easy
payments.
Press.

Nine years advertiser in Wireless
Thousande pf satisfied customers.

EPOCH SPEAKERS

MonthlyPayDeposit. meets.

SUPER DWARF

23/6

20t6 Century

351457841-

llin. SUPER

4/4 6 of 4/4
4/10 7 of 4110
4111 9 of 4111
718 11 of 7/8

Lissen Skyscraper 4 .- 112/6 101- 11 of 10/3
5/5
7 of 5/5
TELSEN 325 Star Bit 39/8
EXIDE H.T. Annum.,
9 of 618
126v.
6018/ 7 of 4/5
32/8
4/5
SLUE SPOT, 28PM.
ATLAS ELIMINATOR.
59/8 61- 11 of 516
No. CA25
85/.
4/8 5 of 4(8
B.T.H. Pick-up
Parts for any Kit Set. Any make of Speaker.

New Goods Obtained for Every Order.

le, save readers

catalogues of any of our advertisers. Merely state. on
postcard, the names of the firms from whom You
require catalogues, and address ft to "Catalogue,'
Geo. Newnes, Ltd., 8111.
Where
Strand, London. W.C.2.
should he enclosed with applications for catalogues. No
other eorresnondrnee trharRnew,r should be enclosed.
WEARITE RADIO COMPONENTS
PRACTICAL

Southampton

WIRELESS,

St.,

advertisers make a charge, or require postage, this

particular interest to constructors is the rangO
coils, full particulars
of which are given in an attractive booklet recently
OF of " Nucleon " iron -core

issued by Wrigt t and Weaire, Ltd. These coils, which
are the outcome of many months of intensive research

work, are made to suit all requirements, and all

terminals are arranged in standard positions. Several
diagrams in the booklet clearly show the connections
for these, coils In different circuits.
The new " Wearite " ganged coils are also of special

H. W. HOLIES, 29, FOLEY STREET,

interest, and consist of aerial, band-pass, and H.F.
coils. These are obtainable in 2, 3, or 4 -ganged units.
Another nOteworthy " Wearite" component is a
very compact superhet coil built on a new principle,
The screening is effected by small cans, which are

Gieat Portland Street, London, W.1.

held central. The single coil units can easily be

Send us a list of the parts you resolve and the Payments that will suit your ponvenience. and we will
send you a definite nutitatiOh. Anything Wireless.

phon, Museum 1414.

assembled in such a manner that the coil is automatically

ganged, when necessary, into any combination. Other

components listed are class " B" driver transformers,
ma -toning chokes, power transformers, H.F. chokes,
potentiometers, automatic volume -control unit, and
a useful range of switches for all purposes. Copies
of this handy booklet are obtainable for threepeffee,
post free. Separate leaflets, giving full particulars and
prices of either the Nucleon iron core coils, automatic

volume -control unit, or adding Class " B " to your
set, can be obtained from the address given below.
Another leaflet, of special interest to constructors,

describes the new Wearite Teamster, a fine four -valve
receiver embodying 8.G. detection, band-pass tuning,
"ENGINEERING OPPOBTUNLVES " is a 200 -Page
Hand -Book showing the possibilities of various Engineering
Careers. It shows clearly and definitely the way in wlich
you may carve out a successful career lo your chosen branch
of Engineering, irrespective of your age, education or experience.
It outlines Home -Study Courses to all branches of Civil. Mech.
Else., Motor, Aero., Wireless and "Talkie " Engineering,

A.81.1.1Neeb.E.,
and shows the easiest way tx, pass
I.F.F., A.M.I.A.E., 81.1.M.T., 0.1.0., Matriculation, Civil
Service, and other Examinations. ' F.NOINEERING OPPOR.

TIJNITIES " Is a unique fland-BooY that sou Should most
certainly read. Send for your copy to -day -FREE of any con
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
390, SHA.,-ESPEARE (10051 23/32, IXPORD STREET
LONDON.

EASY TERMS DELIVER
Amplion, Blue Spot, Baker, Celestion,
Epoch, R. & A. Rola, Sonochorde, Grampian,
Any

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.
Write for Catalogue and state requirements.

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

,

-tura: 1903.

Write .or illustrate.,
Catalogue or

Radio -Gramophone Cabinets
of exclusive modern
design,
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made

by

craftsmen in highly
figured Oak,W sleet,

or Mahogaur. Pen
free. Cabinets made
to order a speciality.
Maker under !keno.
of the
HOWE BOX
BAFFLE.
Recommended

b

the B.B.O. Ful
details on regtiest.

GILBERT
Cabinet Maker.

SWIN DON. Estinunes free. EM1566.

PATENTS & TRADE
MARKS
146b. Qn Victoria
VINO'S PATENT AGENCY.
"'" Street. E.0.4. oiler ". advice Handbook " and
Consultations free. 47 read references. Write, call.
Director. 8. T. King,
or 'phone (Central 0682).
0.I.11.E., Reg. Patent Agent, G.B., U.S.A., and Canada.

automatic volume control, and matched Class "B"
output. A blue print, giving a full-size wiring diagram,

is priced at is. The address is 740, High Road,
Tottenham, N.17.

NEW EXTENSION SPEAKER

Is made more enjoyable
RADIO
entertainment
when
it is possible to listen in any room in
the house without moving the set. In the kitchen,
or for invalids confined to bed, an extension speaker
is a great boon. The new Wharfedale extension
speaker incorporates a combined on -off switch and
volume -control built into the cabinet, so that the
volume can be adjusted to suit the room in which

the extension speaker is situated without disturbing the
setting of the receiver. The control consists of a small,
unobtrusive knob on the side of the cabinet. Full

particulars and prices are given in a leaflet, copies
of which can be had on application to Wharfedale
Wireless Works, 62, Leeds Road, Bradford,
NEW BLUE SPOT CLASS " B " OUTPUT STAGE

AN interesting leaflet just to hand from the Blue
Spot people gives full particulars of a new unit
which should appeal to all home constructors, particularly users of Blue Spot moving -coil speakers.
The design of the unit has been carefully considered,

so that an existing speaker can be fixed in a few
seconds, the whole bolting together and forming a
complete and rigid unit. Tone control is fitted,
providing means for completely matching the speaker
to the set, and also to minimize high -frequency disturbances and background noises. Provision is made
for grid bias for the Class " B " valve, where required.
The complete unit is of high-class manufacture throughout, and will enable a set to be converted to Class" B "

output in a few seconds. The price of the unit,
without valve, is 29s. 6d., or with an Osram B21

valve, 43s. 6d. Copies of the leaflet can be obtained
from The Blue Spot Company, Ltd., Blue Spot House,
94-96, Rosoman Street, Rosebery Avenue, London,
E.C.1.

WARD AND GOLDSTONE

READERS may be interested to know that Ward
and Goldstone, Ltd., of Frederick Road (Pendle-

ton), Salford, Lanes., have received contracts from
the British and Dominion Governments for their
air -spaced metal -screened down lead. In addition
to the use of these leads for the suppression of manmade statics, they are also being successfully fitted for

Street, Stoke, Cloventry, Warwickshire- 0235, Radio

Investigation Cottee, Desford Colliery, Desford,
Leicester ; ON4LmmiU (P Donffet, 11, rue des Jardine,
Verviers (Belgium) ; ON4NA (D P) R. Vaerewijek, 9,

avenue Troyentenhof, Berchera, Antwerp (Belgium);

PAOIDW, D. H. Wijkman, Kanaalstraat 13, 11,
Amsterdam (Holland) ; F8AJ, Claudet, rue George
Sand, Vierzon, ltlher (France). F. GEE (31.0.1): (1)
PAOIH, M. B. Gorter, Pieter de Bpoghstraat 30,
Amsterdam (Z), Holland' G6SR, S. W. Rowden,

" Rosebank," Pilrig Street, Edinbiggh, Scotland ; (2)
FAQ, Madrid (Spain) on 30 m. ; (3)nd harncomc of
Moscow BNB, on 50 en. BRS_95.8 IEkMollth): Harmonic (62nd) of FYL, Croix d'Llins (near Bordeaux),
France, on 1945() kc/s.
tn.) B. HMDLESTONE
(Birmingham) ;

SEARCHER

:

This was

0285, Marconi Company, L d., Chelmsford, Essex.
S. BARBER (Eastbourne)
W2X?
?),

COMM., Inc,, Riverhead, New York, ti.s.A. DENNE.
Grof Zeppean (354129 tn.) ; PEQ, Sepetiba (Brazil),
25.706 in. RxcErvEn (Stocktomon-Tees)
0211S,
G. W. Hale, 1, Bijou Villas, Grand Drive, BaynesPark,
London. S.W.20 ; 02RO, A. C. Reid, 171, Reads
Avenue, Blackpool (Lancs.) ; G5ZT, F. Robinson, 4,
Cranford Gardens, Aeldam, Middlesbrough (Yorks);
GOCK, T. 8. Garrard, 50, Lambeth Road, Linthorpe,
Middlesbrough (Yorks). MAC x1.10): We can trace
the following an signs : G2YI, R. C, IforSnell, " St.
Neots," Wick Drive, Wickford (Essex) ; 02KB, H. K.
Bourne, 62, Shenstone Avenue, Ilillmorton Paddox,
Rugby
05RV, R. L. Varney, 19,
Springfield rk Avente, Chelmsford (Essex) ; 0511114,
It. F. J. aidment, " Red Reuse," H00 (Kent);

G5AW, A. E. Wood, 247, Leigham Court Road,
Eitreatharri, S.W.16 ; G5GU, J. O. J. Hudson, 107,
Chediugton Road. Upper Edmonton, 5.15 GOOD,

F. W. -Foster, 562, Woodborough Road, Mapperley,
Nottingham; Ci6N8, N. T. Shuttlewood, 40, The
Avenue, Gravesend (Kent) ; (MAC, A. N. Le Cheminant, Training Squadron, School of Army Co-operation,

R.A.F. Old Sarum, Salisbury (Wilts); G6BA, J, R.
Baker, 133, Trafalgar Street, Gillingham (Kent) ; BOOR,
D. 8. Heightman, 59, Burrs Road, Clacton -on -Sea,
Essex ; Gan, 0. E. Wardle, " Kingsdown," College
Road Nortb Blundellsands, Liverpool ; 0545C, C. J.
Nolf, ChAteau de Rameignies, par Thumaide (Hainaut),
Belgium ; ON413L
2), H, de Thier, 115, Avenue du
Chene, Heusy-Verviers (Belgium) ; ON4LV, L. Ver-

vareke, 17, avenue de .la Robe, Knoeke (Belgium)

ON4RC, A. Rontauts, 30, Place de Jamblinnes de;
Meux, Brussels (Belgium) ; ON4RP, Joec. Lerno,

Groote Markt 6, Lokeren (Belgium) ; PAOIDW, D. H.
Wijkman, Kanaalstraat 13, 11, Amsterdam (Holland) ;

PAQBL, 0. A, 3, van Lin, Herungerweg 120, Venlo

Holland) ; PAOPDA, D. Dekker, Eiklaan 71, Rijswijk
-H), (Holland) ; PAOAV, G. C. Das, Anjelieratraat
3, The Ilene (Holland) ; F8VA, Lehmann, 5, Ave.
.de Vaucresson, Vaucresson (Seine -et -Oise), France;

F3)3E, Grolleau, rue Jean -Mace, Parthenay (DeuxSevres), France ; 06I7K, T. W. Gentleman, 36,
Ashcroft Driye, Cathcart, Glasgow ; G6UY, L. H.
Gordon, 82, Lenton Blvd., Nottingham ; °ORB, R.
Holmes, 26, Crane Avenue, Worple Estate, Isleworth
(Middlesex) ; C5GG, Capt. L. G. Young, Petit Cottage,

Havant, Hants; ,G2WG, W. C. Coult, Holly Mount,
Rayleigh (Essex) ; ELuassE (Bristol) : We can
trace only the following call signs and advise you to
write to the Radio Society of Great Britain, 53,Victoria
Street, London, S.W.1, for further information.
05FV, W. A. Clark, 19, Grove Road, Surbiton (Surrey)

Radio Society of Great Britain, 53, Victoria Street,
London, S.W.1. (1611I, W. T. Bassage, " East Lynn,'

Joynson Street, King's Hill, Wednesbury (Staffs),

0601i, T. W. Gentleman, 36, Ashcroft Drive, Cathcart,
Glasgow ; G605, J. W. Gill, 37. Parkfield Drive, Hull
(Yorks). J. H. FITZGIBBONS (Islington) : Appar
ently new Belgium amateur transmitter; cannot
trace in list. Write to : Reseau Beige, 33, Rue Alphonse
Renard, Brussels (X1), Belgium. G6RL, R. F. Loomes
14, Nursery Close, Wickham Road, Shirley, Croydon

(Surrey). TWISTER (Newburgh).: We can trace the
following calls : G2GW, G. S. White, " Moonrakers,'
Ilardenhuish, Chippenham (Wilts), G2MI, Arthur G.
Milne, " Sonthcot," Larkfield, Maidstone (Kent);
G2BJ, B. Jackson, Bryn Alan, Colwyn Bay ; G5CA,
N. L. Yates -Fish, 19, Mansfield Road, Reading (Bucks) ;

G5CI, A. Hargreaves, 1. Ridge Street, Barnoldswick,
Colne (Lanes) ; G6RD, J. E. Hooper, 26, Hale Street
Poplar, London, E.14 ; GOILW, E. T. Salmon, 1
Delamain Road, West Derby, Liverpool.

short-wave transmitting and receiving apparatus.
THE ADEY SELF -COUPLING VALVE

THE WIRELESS

component at a cost of 6s. 6d., and interested readers '

should get into touch with Messrs. Adey Portable
Radio, '99, Mortimer Street, Regent Street, London,

CONSTRUCTOR'S
ENCYCLOPAEDIA

Replies to Broadcast Queries.

By F. I. CAMM.

HAMM! (Nottingham) : G6013, E. Gauwrodger, 4,
, Chewton Read, Keynsham, Bristol,
Montrose V
Glos. ; G5HB, H. Biltcliffe, " Wheat Sheaf," Kirkgate,
Wakefield, Yorks; G5SK, W. H. Haycock, 33, Camden

31-, or 3/4 by post from Geo. Newnes, Ltd.,
841 Southampton Street, Strand, W.C.2.

WITH reference to our note on page 330 of October
28th issue, this valve is now supplied as a separate

W.I.

,

GORE, R. A. Bartlett, 9, King's Drive, Bishop Road
l3ishopston, Bristol (Olos) ; GOUJ, A. Watson, 52,
Middle Street, South Driffield (Yorks). E. A. A
HARDWICK (Somerset): Thank you for information
we very much regret we are unable to trace many o
the call signs you give and advise you to write to the
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LET OUR TECHNICAL STAFF SOLVE

u

YOUR PROBLEMS

RI

NQUIRIES

If a postal reply is
desired, a stamped ad-

dressed envelope must

by Our Technical Staff

be enclosed.
Every
which is sent must bear
the name and address of the sender. Send
your queries to the Editor. PRACTICAL
WIRELESS. Ceo. lilewnes, Ltd.. 84 I.
Southampton St.. Strand, London. W.C.2.

query and drawing

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

for the solution of problems or difficulties
arising from the construction of receivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
We regret that we cannot, for obvious reasons(1) Supply circuit diagrams of complete
multi -valve receivers.

(2) Suggest alterations or modifications of
receivers
poraries.

described

in

our

contem-

(3) Suggest alterations or modifications to

commercial receivers.
(4) Answer queries over the telephone.
Please note also, that all sketches and drawings

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

,

lot of trauble with the fuse bulb in the set. Fractically
e cry time I switch the set on the fuse blows, and I
base already bought seven of these. The set works
beautifully on all stations, and I have no taint to find
with it, except the expense which it is costing me for

H. F. CIRCUIT ARRANGEMENT
" I enclose a diagram of the H.F. side of my receiver
which I cannot stabilize. The coils are home-made
and the details are given on the sketch, together with
details of the rest of the circuit values, etc. Can you
offer any suggestion ? On the back I have shown the
exact layout with the actual distances between valves,

DATA SHEET No. 60

doubt this high efficiency which is causing your

Cut this out each week and paste it

if you tap the coils about one-third of the way down

INCORRECT TYPE OF FUSE

"'1 have made up the Fury Four, and have had a

" I have built a receiver, not to any of your designs,
I

affect the signal strength.

I

cannot get very good

results from the set, and although ail other adjustments
see
correct, this is the only point where I find any
poss b.lity of error. Can you explain the needle move-

ments? "-T. G. (Balham.)

Without more complete details it is rather difficult

to state exactly what is wrong. You do not, for
instance, state whether A.V.C. is employed, nor

TUNED CIRCUIT DATA
This table is arranged on the same lines as the two

last sheets, and gives details for the long -wave band.
Wavelength Frequency inductance Capacity
300 ke/s
2,000/t1
140, ,u/AF
1,000 metres
1,250
1.500
1,750
2,000
2.250
2,500
3,000
3,250
3,500
4,000

-

240
200
171.4 .,
150
133.8
120
100
02.3

2,010
2,050
3,000
3,040
4,000
4,020
5,000
5,050
6,000
7,000

.,

206
252
200
330
360

fuse bulbs.

" I have bought a well-known make of set, and am
rather upset by a fault which it appears to possess. I
have resorted it to the makers, but they say that that
is a natural function of the set, and does not denote
any form of fault whatsoever, but I should like you to
confirm this and to explain why it happens. This is
the fault : When I tune to London quality is quite good
and power ample for normal purpose. When I turn
to either side of London to reduce the volume there
is a sort of hissing noise, something like fat burning.
I find this happens at quite a lot of points over the tuning
dial, and it is an objectional sound to me. Is it a

fault? "-A. L.

P.

(Southend,

Essex.)

across the entire coil, with the grid connection for the
detector valve taken from the H.P. end. The lead from

the H.F. anode could be taken to the tapping point.
Alternatively, you could connect the anode to the
H.P. end and take the grid connection from the tap.
Yet another arrangement would be to take both anode
and grid leads from the tap. The layout should not
give rise to any trouble, and the values of resistances,

- .,

Can you help me to cure this little trouble

so that I may have a receiver of which I am justly
proud ? "-T. C. W. (Swansea.)

It is quite obvious that you are using a fuse with
too low a rating. Obviously, from your results, the
set is wired correctly, and you could, therefore, fit a

much heavier fuse provided it offers sufficient protection

to the filaments in the event of a wire becoming loose
and producing a short-circuit. When next you buy a
fuse obtain one with a much higher rating in order to

ANTI -BREAK -THROUGH CHOKE

" I suffer with the following difficulty on my set.

When I switch over to long waves, from 0 up to about
40 to 50 degiees, I can hear the Korth Regional quite
loudly. I find it almost impossible to listen to the
lower long -wave stations, and I have had the coils
tested by the makers and passed O.K.

can prevent this trouble?

long, and I am on high ground.

One method of curing the trouble would be to
vary the direction of your aerial. This may be
directional so far as the North Regional is concerned,

and therefore is aggravating the trouble known as
" break -through." If you connect what is known as
an anti -break -through choke in series with the aerial
lead you will find that you will have no further trouble.

Such chokes may be obtained from advertisers in
PRACTICAL WIRELESS, Or you could experiment by
making up the one described on the Radio Wrinkles
page last week.

FREE ADVICE BUREAU

RECEIVER FOR THE TROPICS
" I am shortly going to the tropics, as a steward on a

I am greatly struck with your superhet and

boat.

actual heterodyning of two stations working on closely
adjacent wavelengths. As you hear the trouble on
the London Regional, we think the latter is the cause,

to be made to the components for use in the higher
temperatures which I shall experience."-T. H. S.

should like to know whether this is suitable for tropical
use, together with the modifications which would have

COUPON

This coupon is available until Nov. 18th, 1933, :
t and must be attached to all letters con- i
taming quarries.

PRACTICAL WIRELESS, 11/11/33.

fee G.P.O.)

Send for Beautifully Illustrated Art Leaflet of

PETO-SCOTT
1934 RADIO
and you save the middleman's profits
P.S. STRAIGHT
g
down and 18 monthly
BATTERY THREE v f " payments of 6/-.
Cash or C.O.D.
Carriage Paid, £4 19s. 6d.

PETO-SCOTT CO. LTD. (Dept.

P.) 77,

P.S. SCREENED -GRID m down and 18 monthly

v payments of 8/3.
BATTERY THREE
Cash or C.O.D. Carriage Paid, £6 15s.

CITY ROAD, LONDON, E.C.1.

Is there any way

The aerial is about 50ft.
The earth is one of
the mineral proprietary type."-A. T. (Dewsbury.)
I

allow for the preliminary surge which you obtain
on your set.

There are two forms of hissing which may be heard
in a modern receiver. One is due to side -band cutting

due to sharply -tuned circuits, and another is due to

instance, you could connect the tuning condenser

of the coil will produce the desired stability.

420
500

You will undoubtedly get better result,

from the high potential end, and you could then experiment with various connections to this point. For

etc., appear quite in order. We think the tapping

whether the H.F. valve is of the variable -nut type or
550
.,
a simple triode. Certain circuit arrangements could
85.6
580
produce a needle deflection when tuned to resonance,
75
650
but as you state that results are not good we would
The table is used in the same manner as the two
think that most probably the H.F. stage is unstable,
and the needle movement denotes oscillation. Check previous tables, and gives the total inductance and
up the voltages, and pay particular attention to the capacity to tune to the wavelengths given. -The total
wiring to prevent any interaction at that point. We capacity of a variable condenser to cover a definite
presume, of course, that the coils and variable con- range may easily be selected from these tables.
densers are effectively screened.
HISSING NOISES

etc."-Y. A. W. L. (Blackheath.)
The coil arrangements are very efficient, and it is to

trouble.

in a notebook

have taken from various

sources, and am rather puzzled by the mo ement of the
nriilliammeter needle which I have used to asce,tain
that each valve is correctly adiuste ). I find, for
instance, that when I put the meter in the anode circuit
of the H.F. valve the needle moves user a few degrees
when I pass a station, although it toes not seem to

appreciate the difficulties of keeping Qrdinary simple
wooden structures in shape in such high temperature,
and we can only advise you, therefore, if you build up
one of these receivers, to purchase a special teak or
metal cabinet in order that sufficient protection may
be given to the apparatus. Alternatively, we would
recommend, especially as you will find best reception

hand, it is possible that you are hearing some local
ship work which is giving a similar heterodyne effect,
and you could verify this by turning up the reaction
control and endeavouring to resolve the signal into
a morse call of some sort. However, why de -tune on the shorter wavelengths, that you communicate
to reduce signal strength ? Is there not a volume with one of the well-known firms who specialize in
control fitted to the receiver for this purpose ? You receivers for use in the tropics. There are one or two
should tune to resonance and use the control to good super -heterodyne receivers obtainable which
reduce the strength, and never de -time, as you will have been designed for use abroad.
spoil quality by so doing.

H.F. OSCILLATION

but from details which

We regret that we cannot advise any alteration
from the specified components of the receivers
which we describe. With regard to the use of a
receiver in the tropics, we presume that you fully

as there are often signs that one of the foreign stations
working near London's wavelength wanders slightly
and produces this side -band splash. On the other

SPECIAL NOTE.

= re

attached
e In ;
to every query.
page,

Illustrated: P.S. BAND PASS

ALL-El.ECTRIC POUR
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PRACTICAL WIRELESS
Miscellaneous Advertisements
Advertisements are accepted for these columns at
the rate of 3d. per word. Minimum charge 31All advertisements 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 Rita, including transformer, choke,
Westinghouse metal rectifier, T.C.C. condensers
resistances and diagram, 120v. 20 m.a., 20/- trickle
charger 87- extra ; 150v. 30 milliamps, with 4v. 2-4

geuty TeAsia
EVERYTHING RADIO
Strict Privacy Guaranteed
-we deal with you direct

amps. Ca., L.T. 25/- , trickle charger, 6/6 extra ;

LISSEN & TELSEN KITS

250v. 60 milliamps. with 4v. 3-5 amps. C.T., L.T., 30/- ;

200v. 100 milliamps. with 4v. 3-5 amps. C.T., L.T.,
49/6 ; 300w. 60 milliamps with 4v. 3-5 amps. C.T.,
L.T., 37/6.

C.C. Condensers, 750v. working, 2 mf. 3:6, 4 mf.
6/-, 4 mf. 450v. working 4/, 250v. working
T
1 mf. 17-, 2 mf. 1/9, 4 mf. 216; aqueous electrolytic
440v. working, 4 mf. 3/-, 8 mf. 3/6.
ALL the Following Lines 6d. each or 5'- per dozen :

4- and 5 -pin chassis mounting valve holders;

shielded screen grid or pentode leads 1 -watt wire end
resistances, any value; 0.1 condensers; on -off
switches push-pull; 0.02 condensers, 0.5 condensers.
AMSCO Triple -gang 0.0005 Condensers, with
trimmers, 4/11.
Electrolytic Condensers, 100 volts working
T.C.C. 15 mfd.

;

1/3.

PREMIER Chokes, 40 ma., 25 hys., 4/-; 65 m.a.,
30 hys., 6/-; 150 MA., 30 hys.,
DYE Chokes 20 or 32 hys., 47- ; Premier multi -ratio

output transformers, giving 15 different ratios,

7:6.

ARLEY Pick-up, complete with arm and volume

U l control;

12/6.

BRITISH RADIOPHONE Wire Wound Potentiometers, with mains switch incorporated, 5.000
ohms, 10,000 ohms, 50,000 ohms, 100,000 ohms,
250,000 ohms, any value ; 3/6.
.I,OLSTER BRANDES Gramophone Motors, dual

I1 type, can be worked by clockwork or mains,

induction type 100-250 volts, 27/6 ; complete with all

fittings and turntable.

CI'ECIAL Offer. -Microphones by prominent menu response,
..7 facturer, high
complete with stand, transformer and battery;
listed £3715, our price 18/6.
PREMIER British Made Meters, moving iron, flush
mounting, accurate ; 0-15, 0-50, 0-100, 0-250

milliamps., 1-1, 0-5 amps., all at 6/-.
ORMOND Condensers, 2 -gang, semi shielded ; 2/6.

SPECIAL Offer of Mains Transformers, manufactured
by Philips, input 1410-115v. or 200-250v., output

180-0-180 volts, 40 m.a., 4v. la., and 4v. 3a., 4/6 ;

200-0-200v., /Iv. la., 4v. 3a., 4/6.
ALL Premier Guaranteed Mains Transformers have
engraved terminal strips with terminal connections, input 20-250 volts, 40-100 cycles, all windings

NEW LISSEN SKYSCRAPER FOUR ALL -WAVE
CHASSIS MODEL, in Sealed Carton. Cash or C.U.D.
Carriage Paid, 35/12/0

Balance in 11 monthly payments of 10/3.

NEW LISSEN SKYSCRAPER FOUR ALL -WAVE
CONSOLETTE CABINET MODEL, complete kit,
comprising all components, including set of Lisben
Valves, Cabinet and Moving Coil Speaker. Cash
or C.O.D. Carriage Paid, 38/2/6.
Balance in 11 monthly payments of 15/-.
NEW LISSEN 7 -VALVE SUPER -HET CHASSIS
KIT, in sealed Carton. Cash or C.O.D. Carriage
Paid.

MI/17M

Balance in 11 monthly payments of 15/6.
NEW LISSEN 7 -VALVE SUPER -HET CONSOLETTE

MODEL, complete with Valves and Permanent

Magnet Moving -Coll Speaker. Cash or C.O.D.
Carriage Paid, 011/10/0.
Balance in li monthly payments of 21/-.

YO RS
FOR

10/3
With

15/ order

With

15/ order
With

21/ order

TELSEN CLASS "B" 4 CHASSIS KIT in sealed
carton, less Valves, Cabinet and Speaker. cash
or C.O.D. Carriage Paid 23/17/6.
Balance In 11 monthly payments of 7/-.

With

TELSEN 325 STAR KIT, less Valves and Cabinet.
Cash or C.O.D. Carriage Paid, 41/19/0.
Balance In 7 monthly payments of 5/3.

5/3

7/-

order
With
order

PREMIER H.T.8 Transformers, 250v. BO m.a.,

H.T.10 Transformer, 200v. 100 ma.,
primary, 15/-; with Westinghouse rectifier, 26/-.

rectified, with 4v. 3-5a. C.T., L.T., and screened
PREMIER

faENTRALAB POTENTIOMETERS, 200 ohms and
400 ohms 1/- 250,000 ohms, 50,000 ohms and
500,000 ohms 2/6.
n OLA F7 MOVING COILS, 10002 FIELD 20/ IN MAGNAVOX 142. 1000 2 FIELD 22/-. PLEASE

STATE WHETHER POWER OR PENTODE

TRANSFORMER REQUIRED. A.C. CONVERSION
MIT.

FOLLOWING VALVES USED FOR TEST ONLY.
CALLERS ONLY. MS4B, MS4, DSB, DS,
PTA. S4VB.
MAGNAVOX, D.C.144, 2,500 ohms field, with hum -

NEW W.B. P.M.4.A. MICROLODE PER-

MANENT MAGNET SPEAKER complete
with switch controlled multi -ratio input
transformer. Cash or C.O.D. Carriage Paid,
82/2/0.

5/9
order

With

with tapped input transformer. Cash or

6/ -

NET MOVING -COIL SPEAKER.

Carriage Paid, 82/19/6.
Balance in 10 monthly payments of

C.O.D.

C7 0

;

6v. 2 amp.,.27/6 ; 30V. 1 a.,

18/6.

FILAMENT Transformers, polished and engraved
5/-;
terminal boards, N.P. terminals, 41'.
14v. 4a.,
; 4v. 4-6a., 6/6 ;
10v. 3a. 6/6 ; 12v. 1a.,
;
351'.
6/6 ; 22w. la., 6/- ; 6v. 2a., 5:- ; Ov. la.,
3a., 15/-.

PREMIER Eliminators, input 200-250 volts, 40-100
cycles, A.C., incorporating Westinghouse metal
rectifiers, output 250v. 60 ma., S.G. and 120v. taps,
42/6 , with 4v. 4a. c.t. L.T., 7/6 extra.
Eliminators, output 150v. at 30 m.a..

S.G., and 100v. taps, with 4v. 3-4a c.t. L.T..
PREMIER
37/6 ; or with trickle charger, 42/6.
Eliminators, output 120v. at 20 ma..
S.G. and 100v. taps, 27,/6; with L.T. trickle
PREMIER

charger incorporated, 35/-.
D.C. Eliminators, output 120v. at 20 rms.,
S.G. and 100v. taps ; 15/-.
PREMIER
D.T.H. Induction Type (A.C. only) Electric Gramo30,'- complete.
Aal phone Motors, 100-250 v.
WESTERN ELECTRIC Condensers, 250v. working.
1 mfd., 6d., 2 mid. 1/- ; 500v. working, 1 mfd.,
;

1/-.

T.C.C. Condensers, 250v. working 4x4x1 add., 3/6;
6x4x2x2x2 mfd., 375v. working, 6,11 ; 4xixl,

P.M. MOVING -COIL
BLUE
SPOT 45
SPEAKER 'With input transformer. Cash

or C.O.D. .Carriage I'aid, 82/5/0.
Balance in 7 monthly payments of 6,'-.

;

DREMIER SUPPLY STORES, 20-22, High St..
Clapham,

S.W.4.

Macaulay 2188.

Closed

I

o'clock Wednesdays, open to 9 o'clock Satuida.
Nearest Station, Clapham North Underground.

order

Balance in 11 monthly payments of 4/-. If

With

6f

order

NEW BLUE SPOT "CLASS B" INPUT STAGE.
As advertised. Complete with Osram .82l " Class
B" Valve. Cash or C.O.D. Carriage Paid, 43/0.

Blue

With
4/.

, order

Spot 25 P.M. Mming.eoll Speaker required, add 3j- to deposit
and each monthly payment.

NEW B.T.H. SENIOR DE LUXE PICK-UP
AND TONE -ARM. Cash or C.O.D. Carriage

Paid, 81/17/6.
Balance in 7 monthly payments of 5,'-.
NEW GARRARD MODEL 202A. 12 -in.
Turntable. Electric Motor for A.C. mains.
Cash or C.O.D. Carriage Paid, 22/10;0.
Balance in 8 monthly payments of 6/-.

RECORD
GARRARD
AUTOMATIC
CHANGER for A.C. mains. Mounted on unit

plate complete, ready for fitting in position,

including Garrard pick-up and tone -arm.
Cash or C.O.D. Carriage Paid, 210/00.
Balance in 11 monthly payments of 18/6.
TELSEN H.T. AND L.T. A.C. MAINS
UNIT W.346. H.T. Portion : Max. Det. and
S.G.

watts, any value up to 10,000 ohms, 1, - 8 watts.
any value up to 15,000 ohms, 1/6 ; 15 watts, any valet
up to 50,000 ohms, 27- ; 25 watts, any value up G.
50,000 ohms, 2/6.

6,'-.

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 amp. Cash or C.O.D. Carriage Paid,

With

51.

order
With

6,

40 MILLION POPPIES
READY FOR SALE
ON

REMEMBRANCE DAY

NOVEMBER
ELEVENTH

The World's Greatest One -Day Appeal

order

With
18,6

Haig's Fund Assists Ex -Servicemen of
all Ranks, Services and Creeds

order

Necessity Their Only Qualification
With

9f order

Ne Times Sales Co

14'6; 15v. 1 amp., 19/-

volts, 90 m.a., 4v. 3-5a., 4v. 2-3a. (both c.t.), with
PREMIER
screened primary, 15/,
PREMIER Mains Transformers, output 400-0-400
volts, 100 ma. 4v. 4-5a., 4v. .2-3a., with screened
primary ; 15/-.
PREMIER Auto Transformers, 100-110/200-250
volts or vice versa, 60 -watt, 7j0 ; 100 -watt, 10,,-.
SPECIAL Offer of Manufacturers' Type Transformers, any input, output 250-0-250 volts,
60 m.a., 4v. la., 4v. 3a. (both c.t.), 8;6 ; H.T.8 transformer, with 4v. 3-4a. (e.t.), 8, 6 ; with rectifier,

SPECIAL Offer of Wire Wound Resistances. -4

With

Balance in 7 monthly payments of 5'S.
BLUE SPOT 9SP.M. PERMANENT MAG-

84/17/6.
bucking coil, Pentode transforraer, 17/6 ; comBalance in 11 monthly payments of 1117-.
plete with A.C. conversion kit, 27/6.
DOUBLE Spring Motors, made by Garrard, play
five sides of 10In. record, complete with turntable and all fittings ; 17/6.
oMICHAEL 2 -screen Grid Pentode Transportable
4, complete ; gets many stations, £6/15.
LONDON,
56, LUDGATE HILL,
CPECIAL Offer. -Accumulator chargers, input 200Dear Si. :
250v. A.C., to charge 2- and 4 -volt accumulators
(a) Please send me
at amp.; owing to the high efficiency of the silver,
oxide rectifier employed charger may be used during,

broadcast; 9/6 each.
0 ELIABLE Canned Coils with circuit;
nemrately matched ; dual range.
nREMIER L.T. Supply Units, consisting of Premier
transformer and Westinghouse rectifier, inputs
200-250 A.C. output, by. ?, amp., 11/6 ; 8v. 1 amp.,

180 v. 30 ma., 8/6.
PREMIER Mains Transformers. output 250-0-250
volts 90 ma.' 4.v 3-5a., 4v. 2-3a. (both c.t.), with
screenedyrimary, 15/,
Mains Transformers. output 350-0-350

0/-.

paper interleaved.

rectified, with 4v. 3-5a. C.T., L.T. and screened
primary, 15/-; with Westinghouse rectifier, 25/-.
H.T.9 Transformer, 300v. 60 ma.,
rectified, with 4v. 3-5a. C.T., L.T., and screened
DM:MIER
primary, 15/-; with Westinghouse rectifier, 267-.

Mains Transformer, output 135v. 80 M.N.,
for voltage doubling, 8!6 : 4y. 3-4a., c.t. L.T.,
r2/-PREMIER
extra ; Westinghouse rectifiers for above, giving

E.C.4.

BRITISH LEGION WORK, made possible
by Poppy Day, includes the relief of distress,

finding employment, sanatorium for tuberculous, help for the blind, workshops and
homes for the disabled, pensions for the
prematurely aged. etc.
YOU HAVE A SHARE IN THIS GREAT
WORK because you buy Poppies on
November 11th.
PLEASE HELP MAKE IT A GREATER

(b) I enclose Cash/Deposit

WORK by paying a little more for your

/CAME

able, send a donation to EARL HAIG'S

Poppy than you did last year and, if you are

ADDRESS

Pr.W.11/11/33

BRITISH LEGION APPEAL, Haig House, 26,
Eccleston Square, S.W.1.
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WANTED FOR CASH new or secondhand Wireless

Parts. Send yours, stating reasonable prices.

Will call London districts. Note: We can supply all
types A.C. Valves at 50 parr cent, off list prices. Also
large selection of Parts and A.C. Sets in stock. Write
your wants.-Mildmay Radio Exchange, 24, Mildmay
Grove, London, N.1. 'Phone: Clissold 5001.
BANKRUPT BARGAINS. List free with 3v.
ST400, 45/-.
diagram.
ST500 kit, 52/6.
ST300, 35/-. Ready Radio 303 kits, with cabinet and
MC speaker, 35/-. Celestion PM in cabinets, 20/-.
Other PM's from 12/6. Tritron valves, 3/6, power 4/6,
Class B
SG 9/-. Tritron P units, 7/6. Screened
dual coils, 2/0. ST coils, 5,6. All the small parts in
stock. Just compare my prices. Part exchange.

Secondhand goods taken in part exchange for new
goods. Get my offer.-Butlin, 1430, Preston Road,
Brighton.

Preston 4030.

EsVERYTHING to make your own transformers
(mainsand push-pull), chokes and coils. Lists

free.-Lumen Electric

Coy.,

Litherland, Liverpool 21.
AMERICAN Valves.

9,

Scarisbrick Ave.,

All types, 6/- to 81-, etc.-

Evans, 26, Moss Grove, Urmston.
rIENTRALAB Potentiometers, 10,000 and 15,000
with mains switch, 2/-. Ready Radio .0005

extensers, 2/8. Wego 700 volt test, 1 mfd., 1/, 2 mfd.,
1/4. H.M.V. .0005 three -gang condensers, with drum
drive in wavelengths. 7,9. Tubular condensers, .0001
and .001. 1/3 half -dozen. Clix 4 or 5 -pin chassis
v -holders. 1/6 half dozen. Leatherette Portable cases,
completely fitted, 4/3. Polymet condensers, all sizes,
.0001 to .005, 1/3 half dozen.-Mains Radio Development Co., 4-6, Muswell Hill Road, London, N.6.
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.4Vs, 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.M.4V.s,
A.C,S.I/V.M.s, P.M.24B.s, D.C.2S.G./1V.M.s, 111-;
M.S.4s, M.S.4B.s, A.C.S.G.s, S.4V.A.s. S.1V.B.s,
M.S.G./L.A.s,
A.C.S./2s, D.C.2S.G.s, 9/6;

U.14s, 101, " Class B " : P.M.2B, P.D.220, =0.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, 4131.H.L.s, 11.10s, 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.U.s, D.W3s, 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, L.210s, L.2s, 3/9.

All Types of Brand New American Valves in Stock,
first-class makes: 247s, 235s, 224s, 236s, 237s, 233s,
2388, 239s, 245s, 244s, 121- ; 227s. 226s, 280s, 9/6 ;
242s' 232s, 11/-. U.X.250s, 16/- ; 281s, 1416. Carriage
Paid. Cash with Order or c.o.d.-Ward, 12, Tredegar
Road. Bow, E.3. Advance 3668.
WOBURN RADIO offer following Set Manufbeturers' Clearance Lines : Amplion .0005 mica
Condensers, 9d ; .0003 Differentials, 10d. ; Siemens
.01 x .01 mfd., 3,500v. test, ls. 7d. ; 4 mfd.,-500v. test,
2s. 3d. ; Hydra 2 sad. 500v. test, Is. 3d. Polymet,

Dubilier and T.C.C. Fixed Condensers, all values,
3s. dozen. Ready Radio Cosmic Short -Wave Coils,
2s. each. S.T.500 Coils at 6s. 6d. per pair. Ferranti
Output Transformers (List 15s. 60.), ratios 18, 23, 32/1,
4s. Ild. H.F. Binocular Chokes, Is. 3d. ;
Chokes, 10d. Special offer of Class B Driver and Choke,
Os. 60. 7 -pin Valveholders, 6d. Spagettl Resistances,

3s. per dozen. Erie Resistances, watt, 4s. 6d. dozen,
I, watt 68. 60., 2 watt 20,000, Is.
H.M.V. 4 watt
50,000 and 100,000, 9d. Sinclair P.M. Speaker, Pow.
or Pentode, 19s 6,1. Edison R.C.C. Units, Is. fkl.
Baker Selhurst " Motor" P.M. Speaker, 10in. Cone,
21s. Utah D.C. Moving Coils, Power and Pentode,
10s. fid. Any Set on terms. Let us quote for any
components.-Woburn Radio Co., 7, Woburn Buildings,
W.C.1.

Dist on 1571.

NEW or SECOND-HAND SETS, Kits, and Parts
bought, sold, exchanged. Best exchange allow-

nnces.-R. Wigfieid, Furlong Road, Goldthorpe, Yorks.
GRAMOPHONES. Radiograms, 64 1 age. Pow
to Make 'm 70. Motors. Arius. Pick-ups,
Speakers, Horns, Springs, Repairs.-Regentprae,
120, Old Street, London, E.C.1.

iii

WIRELESS

SOUTHERN RADIO'S Wireless Bargains.-Set
manufacturers' guaranteed surplus.
MAINS Transformers. -250-0-250 volts 60 ma.,

4v. la., 4v. -2-4a.,11/- ; 250-Q-250 volts 60 m.a.,
4v. la., 4v. 2-3a., 4v. la., 12/-1 350-0-350 volts
60 ma., 4v. 2-21a., 4v. 2-4a., 13/6 ; 350-0-350 volts
120111.a., 4v. 2-25a., 4v. 3-5a., 4v. Ia., 16/- ; 500-0-500

Repairs-New Receivers-Reconstructions
carried out by qualified staff under personal supervision ex-B.B.C. engineer.
All work guaranteed.
Mains Transformers, Chokes Rewound.
American
Transformers a Speciality.
eterkentem 0051.

Radio Efficiency. Ltd., 63, Spencer St., E.C.I.

100 ma., 4v. 21a., 4v. 3-5a., 4v. 2a., 19/-; step-up

or step-down transformers, 0, 100, 110, 200, 230 and
250 volts, 60 watt output, 12/6, 100 watt output, 14,9.

GRIP/0
MIDGET

SMOOTHING Cliekes.-20 henrys, 120 ma., 320
ohms, 8,9; 50 henrys, 60 ma., 500 ohms, 7;8;

40 henrys. 40 ma., 700 ohms, 6;'6.
ALL Mains Transformers and Chokes Guaranteed
for 12 Months, specials quoted for and delivery

given within 3 days of order.
VARIABLE Condensers.-Polar 3 -gang 0.6005,
complete with dial, knob, escutcheon, 11/ -

(list 35,1-) ; Lotus 2 -gang 0.00 5, complete with dial,

WANDER PLUG

d

THE PATEPTT SIDE SPRING
STRONGLY GRIPS ANY SIZE

BATTERY -12 TITLES

THE GRIP$O COY.

jD

EACH

11Z

28 VICTORIA ST.LONRON, S.W.I.

knob, escutcheon, 8/6 ; all ganged condensers are fully

screened, with trimmers and boxed ; Hydra block
condensers, new, 16 mfd., 2+2+8+24-1+1, 1,000

volt test .7/- each ; 4 mfd., 2/6 ; 2 rafd., 1/9 ; 1 mfd., 1 /-.
RAD1OPHONE 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.

SEAKERS.-Permanent

magnet., 28/- (listed
49/6) ; D.C. mains energised, 2,500 to 6,500 ohms,

complete with humbncking coils and transformers,
16)6 (list 39/6); 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).

CONSTRUCTORS' Kits.- Ready Radio " 303 "
battery 3 -valve kits, less valves, 18/- each ;
complete with 3 Mallard valves (P.M.1L.F., P.M.2,
2D.X.), 33/- each (list 70/-) ; Ready Radio Meteor
screen grid 3 -valve kit, less valves, 26/- ; with 3

ADVERTISEMENT INDEX
Page
452
400
.. 400
.. 398
Inside Back Cover
Technology .. 454
450

..
Amplion (1932), Ltd.
Benjamin Electric, Ltd.

..

Block Batteries, Ltd...
British Blue Spot Co., Ltd...
British Ebonite Co., Ltd. ..
British Institute of Engineering
British Mains Unit Co.
..
..
British Radio -Gramophone Co., Ltd.
British Radiophone, Ltd.
Bulgin, A. F., & Co., Ltd.
Carrington Mfg. Co., Ltd.
Celestion, Ltd.

..

Cossor, A. C., Ltd. ..
Dubilier Condenser Co., Ltd. , .
Eastick, J. J., & Sons
..
Edison Swan Electric Co., Ltd.
Electradix Radios ..
Evington Electrical Mfg. Co.
Ferranti, Ltd.

£3/5 (list £6/17/6).

Gilbert, J. C.

READY RADIO ST.400 Kits, as specified by
Scott Taggart, £2/19/6 each (list £4/17/6);
Stallard Radio for Million 3 -valve A.C. kit, complete
with 3 Mallard A.C. valves (Pen.4V, 354V, S4V).
£3/10 (list £6110) ; Mallard Radio for Million 3 -valve

battery kits, complete with 3 Mallard valves, £3/3
(list £6/216), all kit brand now in original sealed
cartons.
11.TX. Senior Pick-ups, 1934 model with volume con ICI trol, 28/- each (list 37/6) ; 6 only, B.T.H. Junior
pick-ups, 17/6 (list 251-) ; H.M.V. volume controls,
1/6 each (list 12/6).
RECEIVERS.-Burgoyne 3 -valve battery trans-

portable sets, complete with valves, batteries,

accumulator and speaker, £3[2/6 (list £7/19/6), new in
cartons.
ALL Goods Guaranteed New and Perfect and Sent
Carriage Paid.
PLEASE Note.-We have opened branches at

271-275, High Rd., Willesden Green, N.W.10,

and at 46, Lisle St., W.C.2, where callers are cordially
invited to inspect our large stocks of wireless bargsins.
Please send all post orders to 323, Euston Rd., N.W.1,

COUTHERN RADIO, 323, Euston Rd., London,

N.W.1 (near Warren St. Tube). 'Phone : Museum
S
6321.
CTURER'S Clearance Lines : Cabinets for
Radiograms, loud -speakers, and radio sets;
hundreds to select from ; send us particulars of your
MNUFAA

requirements, giving size of set, etc.-H, L. Smith
and Co., Ltd., 289, Edgware Rd., London, W.2.

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.
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The "POPULAR
Radiogram

fl

Cabinet

An attractive but inexpensive Radiogram cabinet that will house most sets

with ample room for speaker, batteries
and gramophone motor.
Automatic stop, baffleboard, baseboard,
and shelf. Finished shaded walnut. 75/.
Send coupon for free Cameo Cabinet Catalogue
or see complete range in our showrooms. '
CAR 3IN 3TON Mfg. Co., Ltd.,
Showrooms
24,
Hatton
Garden,
London,
E.C.l.
Works: S. Croydon.
Holborn 8202.

rroad O. envelope.
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Address
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SAFETY VAL)!
If you have had a
lot of valve trouble,
you really have only

yourself to blame.

You should have bought
a set fitted with Mazda
They are reliable.
That is why so many good
valves.

set manufacturers use them.
Mazda Rothe Valves are manufactured in Creat
The Britith Tborn.ron- Hoag. Co., Lfd., London

Britain for
and Rugby.

wi)

THE EDISON SWAN ELECTRIC CO.

LTD.,
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J. C A M M specifies
COLVERN
COILS

for the

"ORBIT"
Mr. F. J. Carom specially selected Colvern

Ferrocart Coils for the " ORBIT" because
he knows that Colvern are specialists in
coil design and production.

Every Colvern

Coil is three times triple tested-it is your
safeguard that Colvern Coils will do their
yob

F.10 and F.3, 25"- per pair

Made

under

license

_from

the

patentee, Hans Voigt.

COLVERN

COLVERN LIMITED, MAWNEYS ROAD, ROMFORD, ESSEX
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MORE FOR YOUR MONEY
LONGERLIFE

For every eleven shillings you pay

for a Hi -Life battery you get 4/6
worth free --50.2% longer life. This
figure is the result of an impartial lest
bya famous British set -maker, a test that

has proved that only the Hi -Life battery

can give you this extra life. No other
battery can equal this performance, no
other manufacturer has the experience of
more than 40 years battery manufacture.
The new Hi -Life batteries are the latest

addition to the Hellesen range. They
have set a new standard of battery
performance and they sell at a price
competitive with any other quality battery.

Hellesens

HI
-LIFE
Limited,
Morden

BATTERY
Wimbledon,
London,

Road,

S.W.19.
Ark,

HOW MANY
LISTENERS REALISE
"I wonder how many listeners realise (as
did when trying out the
Microlode
pointer) how much volume is wasted when
the speaker is not correctly matched to the
output valve,"
I

writes a user.

A revelation similar to this user's awaits you. Hear
a W.B.'Microlode' speaker on YOUR set to -day or
write for folder.
Mr. F. J. Camm knows the unique advantages of
Microlode matching.
He has specified W.B.
Microlode speakers for the ' ORBIT III.'

MICROLODE Model
P.M. 4A
17

Ratios for power or pentode ; 4 for

Class

B.

Perfect

matching

and

the

'Mansfield' magnet gives greater sensitivity.

Whiteley Electrical Radio Co. Ltd., Dept.

-

-

-

42/-

'MICROLODE' Model
P.M. 6
D,

-

Radio

-

-

Works,

32/6
Mansfield,

Notts
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ALL RECEPTION RECORDS SMASHED BY
SOME SHORT e

1111114 MORT WAFT
ITATIONf YOU 111111

ififR BEARD WORE
Met res.

,8. BANDOENG,
Java.
.0.26. VATICAN
CITY, Rome.

50. MOSCOW.

31.55. DAVENTRY, 25.6.
WINNIPEG.
G.S.B.
Canada.

31.55. MELBOURNE, 25.57.
EINDHOAustralia.
YEN, Holland.
31.48. S C
NEC -23.63. DAVENTRY,

TADY, New York. GSD.
49.83. ZEESEN, Ber- 31.38.
ZEESEN, 23.51.
ZEES EN,
lin, DJC.
Berlin, D.J.A.
D.J.E.
31.35. SPRING- 25.4. ROME, 2RO.
FIELD,
Massa- 25.28. DAVENTRY,
49.5. CINCINNATI,
chusetts.
G.S.E.
U.S.A.
31.3.
PITTSBURG,
49.5. NAIROBI, GSC. DAVENTRY, 25.27.
W8XK.
Kenya.
31.28.
SYDNEY, 23.39.
A B A T,
49.18: BOUND. Australia.
Morocco.

$*
z

(41410

49.67. MIAMI BEACH
Florida.

RR 0 0 K, New

19.48.
VATICAN
CITY, Rome.
CHICAGO, ON ULTRA SHORT 19.82. DAVENTRY,
WAVES.
G.S. F'.
JOHANNES- Metres.
19.73.
ZEESE N,
.

Jersey.
49.18.
U.S.A.

49.

BUR

G,

Africa.

South 30. MADRID, Spain.

PITTSBURG,
U.S.A., W8X K.

48.86.

D.J.E.
25.63. PARIS, Radio 19.72. PITTSBURG,
Colonial.

W

CASABLANCA,
Morocco.

48.

RABAT,

"SKYSCRAPElt
ENGLAND - EUROPE -AFRICA -AMERICA &
AUSTRALIA -ALL ON ONE SET AT LAST,/

Morocco.

At last the day of All -World Radio has arrived

COMPLETE WITH

FOUR VALVES

and you can build with your own hands the

first receiver to give you not only England and
Europe, but America and Australia direct. The
Lissen All -Wave All -World Skyscraper 4 tunes
from 12 to 2,100 metres. It brings two complete new wave -length ranges within reach of
the ordinary listener-stations and programmes
which before he was never able to receive-see
above the list of these far -distant Short and Ultra -Short Wave
transmissions which have actually been logged on the Lissen

M24

All -Wave All -World Skyscraper 4. And remember you get these
stations through Double Balanced Pentode Output giving brilliant
reproduction on a Moving Coil Speaker-as much power as a

Mains Set from ordinary high-tension batteries.
Lissen have made this All -Wave All -World radio available to
Home Constructors first,

because it brings back the thrill of

conquest to hear America and Australia direct on a set you have
built yourself, it makes you an enthusiast to realise what
a wonderful thing you have created ! And when you see

the Great Free Chart of the All -Wave All -World " Skyscraper " 4, which tells you how to work it and why it gives

such marvellous results, you will agree at once that it
will be wise of you to build for yourself rather than buy
a factory assembled receiver which cannot give you these

new and intriguing short wave stations.

The FREE

CHART simplifies everything ; there are pictures
of every part, with every wire numbered, every hole

WITH WALNUT

CABINET AND
MOVING COIL

lettered, every terminal identified. YOU CAN'T
GO WRONG ! But get the Chart and see for yourself
then build the Lissen All -Wave All -World " Skyscraper " 4, the SET THAT SPANS THE WORLD!

LOUDSPEAKER

f82.6

SUCCESS

CERTAIN

he output stage of the All Wave,
All -World " Skyscraper
4
is Quiescent

Push -Pull output at its best,

DOUBLE
BALANCED

incorporating TWO BALANCED LISSEN POWER

PENTODE

ing you brilliant reproduc-

OUTPUT

PENTODE VALVES and giv-

tion

on a
Moving -Coil
Speaker. You get mains

volume from this set yet it
works from ordinary hightension batteries and is an
^conomical set to run.

E MOVING

COIL
SPEAKER

CHART

FREE
POST COUPON

To LISSEN LTD., Publicity Dept., ISLE WORTH.
Please send me FREE copy of All -Wave All -

World " Skyscraper" Chart.

Name
Address
P.R.1534

November 18th, 1933
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ROUND the WORLD of WIRELESS
Binding Case and Index for Volume Two
BINDING cases and indexes for Volume

II of

PRACTICAL

WIRELESS, which

encompasses the issues dated March 25th,
1933, to September 16th, 1933 (Nos.
27-52), are now ready, and we urge readers
anxious to preserve their issues in a readily
consultable form to take advantage of the
generous binding offer given on page 445
of our last week's issue.

As there explained,

all you have to do is to send your twenty-.
six copies, clearly marked with your name
and address, to A. W. Bain and Co.,
Ltd., 17-19, Bishop's Road, Cambridge
Heath, London, E.2, together with a
postal order or cheque for 5s. 6d.
This includes return carriage. Your
issues will then come back to you

correctly bound in blue cloth on
strong boards, neatly lettered in
silver. Readers should note that this

is not an untidy loose binder, but a

correctly bound volume with the
issues neatly trimmed. It is the
cheapest way of making your own
wireless encyclopredia.

Radio Lisbon
PORTUGUESE

" fans " are
bitterly complaining over the

delay in opening the new Lisbon
broadcasting station, for which the
transmitter was duly delivered some
months ago. Apparently the post-

ponement is due to the fact that
the construction of the buildings to

house the plant was in the hands

facture of receivers at a cost which will again broadcast special programmes desallow of their almost general use by the tined to dwellers in the Arctic Circle.
listening public. So far it is expected that In addition, during the coming winter,
the first regular service will be made within

the studios will endeavour to get into

get together a series of moderately priced
instruments. In the meantime the authori-

Canal on its way to the South Pole. Special
transmissions will be made every Saturday

the next two or three months, when the touch with. Rear Admiral Byrd's Antarctic
German radio industry has had time to Expedition so soon as it passes the Panama
ties will carry out transmissions of " talkie "
films on ultra -short wavelengths, and later

the broadcast of open-air performances. A
second short-wave transmitter is under
construction to permit broadcasts of both
vision and sound on channels in the seven metre band.

night at 11 p.m. Eastern Standard Time
(4 a.m. G.M.T.) on a wavelength of 31.48

metres with a power of 20 kilowatts.

Later, in January, 1934, an attempt will
be made to broadcast through the entire
Columbia network a description of his
aeroplane

FEATURES OF

r- -THE ORBIT --1
SII-1,LECTIVITY,

SENSITIVITY,
QUALITY,
AUTOMATIC FADING
COMPENSATION,

LONG REACH,

SIMPLICITY,
NOVELTY,
ORIGINALITY

flight over the South Pole;

this will be relayed from his ship
the s. s. Jamob Ruppert, which is
equipped with a powerful trans-

mitting plant. Short-wave experimenters who may wish to pick up
signals direct from Byrd's ship
should listen for the call sign KJJY,
the frequencies to be used are 6,650,
6,660, 6,670, 8,820, 8,840, 13,185,
13,200,

13,230,

13,245,

13,260,

17,600, 17,620, 21,515, 21,600, and
21,625 ke/s.

Interference with Broadcasts

' 17'.11E Post Office Authorities have

instituted a new campaign for

the elimination of electrical interference with the reception of the
broadcast programmes. All post
offices throughout the country have

been equipped with forms which

enable listeners to detail their complaints. On receipt, by the local
ments, which it appears has not 20.0401.114111.10.00.01.011.4111011411.04=1.0.0.011.MMI11.11041.114111/01,=11.mx
engineers of the P.O. Engineering
been working in close collaboration
Department, the causes of the
with the Administration of Posts and Pity the Poor Announcer
trouble are investigated and remedies sugTelegraphs responsible for the organization
AT Radio Tananarive (Madagascar) the gested. Already some ten thousand cases
of broadcasting in that country. The
greater part of the programme is a year have been dealt with, and in most
broadcasting law decreed the bringing into supplied by local talent, and many enter- instances devices have been found for
operation of Portugal's key station within tainments are provided by native. Hovas mitigating the interference.
six months of the passing of the Act, but, and Malagasy. Where, in such instances,
according to a report from Lisbon, no date names are broadcast, the announcer must The Droitwich Long -Wave Station
can now be fixed for the long-awaited have a hard time. Madam AmbatotsiriALTHOUGH, originally, the new
official ceremony.
bilantana may prove to be a good soprano
" Daventry" station to be installed
and Monsieur Fianarantvohibemerananclra- at Droitwich was planned to radiate 100
Development of German Television Trans- vatomoudri may shine as a violinist, but kilowatts, it has now been decided to use
missions
they do not lighten the task of the at least 150 kilowatts in the aerial, and
'are being taken by the Reichs announcer!
the transmitter will be so constructed
Rundfunk (Berlin) to make telethat, if necessary, an output of 200 kilovision transmissions a daily feature of the Radio in the Polar Regions
watts can be attained. Such a power
broadcasting programmes, and experiprevious years, the Schenectady would put us on a par with some of the
AS (New
in
ments are being carried out in the manuYork) short-wave stations will newer super stations in Europe.

of the Ministry of National Monu-

S
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Berlin Jams Moscow
ON various occasions broadcasts from the
Moscow-Noghinsk high -power station
have been jammed by morse transmissions.

It is stated that this interference, far from

1111.1141MPMINNIIMii14111041MMIIIMNIM114=.1411111MNIIM.11'

INTERESTING and TOPICAL
PARAGRAPHS

!

with. On November 18th we are promised
the start of a new feature entitled In Town

ILDINE10941111041041=.0.1=414=0.10i11!.li

being accidental, has been caused by a not broadcast daily.

noises in every instance creates a true
atmosphere for the subject being dealt

To -night.
Its aim is to give listeners
Efforts are being up -to -the minute items of what is happening

special transmitter erected at Zeesen, near made to secure financial assistance in order in London. Interviews with notable
Berlin. German papers announce that in to erect a more powerful station in that personages who have just arrived in town,
future steps will be taken regularly to city pending the organization of a regular or a short address by them, excerpts of
stage performances, new songs and " surprevent the reception of anti -German State broadcasting system.
prises " outside the published propropaganda emanating from
THE
NEW
H.M.V.
SUPERHET
PORTABLE
GRAND
grammes will be included in future
U.S.S.R. studios.
in these transmissions.
Belgium's Two Stations
New Stations for Poland
orities have decided
TWO more transmitters are to
to increase the power of the
TauthHE,
be added to the Polish
two transmitters at Velthem (near
broadcasting network, thus bringLouvain) which assure the broading the number of stations in
cast of the Brussels programmes.
that country up to nine. Poznan
In 1934 the stations will be reis to be endowed with a 20 -kiloconstructed to obtain a radiation

watt transmitter, and the plant

of some 100 kilowatts and, if neces-

at present in

use will be dismantled and re -erected at Torun
(Thorn), at no great distance from
Danzic. At Pinsk, in the eastern
part of the country, on the Russian border, a new station will be

sary, a third transmitter (30 kilowatts) will be erected in the
southern part of the country.
This decision has been taken in

view of the fact that when the
Lucerne Plan comes into operation the Belgian wavelengths of

erected to act as a relay of the
Warsaw programmes.

respectively 483.9 and 321.8
metres will be surrounded by

It

will

work on 219.6 metres in 1934,
thus sharing a wavelength with

channels on which neighbouring
countries are using super -power
transmitters.

Cracow.

Triumph for the Micro -wave
This receiver, which is provided with autoAT the Lympne (Kent) aeromatic volume control, is pictured here with the
drome the Air Ministry has
open, showing the neat lay -out of the chassis and
installed a new micro -wave teleON a recent foggy night one
batteries, and frame aerial.
phony station for communication
of the aeroplanes working
with the airport at St. Inglevere (France).
the London -Berlin night mail service Interesting B.B.C. Innovation
crashed into the aerial of the Witzleben THE second news bulletin broadcast on The wavelength used is only 0.175 metre
Saturday evenings now comes to us (171 centimetres), but tests have demonstation. The latter is supported at one
end by the famous tower which has be- in the form of an " illustrated " news reel strated that this channel is perfectly satisThe Advantage of Single -aerial
Towers

come one of the principal attractions of with direct relays or records of topical
the German capital. Radio newspapers events which have taken place during the
commenting on the subject take this in- week. An appropriate background of
cident as definite proof of the advantage
derived by the use of single vertical aerial
pylons with warning lights at their summit.

ILVE X00§ (1

Catalonia versus' Spain

THE reorganization of the Spanish
broadcasting system is being com-

Problem No. 61.

Rawlinson purchased all the components

plicated by the fact that Madrid and
Barcelona cannot agree regarding either the
power of stations to be installed or the

for a three -valve receiver, including two

screened coils of modern make and design.
The circuit was wired from Fifty Tested
Wireless Circuits, and every component was
tested as it was fitted into position. When

wavelengths to be allocated. Barcelona
claims the right to a 60 -kilowatt broad-

I

at anything like the correet position on the
dial, and morse interference being experienced
on the medium wave -band. In addition, it
was found absolutely impossible to obtain
adequate station separation, jamming being
experienced on every station heard. The
circuit was the conventional H.F. (screen grid),
detector and pentode. What was wrong ?
Three Books will be awarded for the first
three correct solutions opened. Address your

;

Street, Strand, London, W.C.2, and post to
reach here not later than Nov. 20th. Mark

mental decision to install a 120 -kilowatt
transmitter in the Madrid region. More-

over, the Lucerne Plan allocating to a
station situated at Barcelona the 274 -metre
channel, it is contended that if the

Spanish authorities take it for one of the
official stations there will only remain for
Catalonia an onde commune, namely 207.3

metres, which is not only unfavourable
for the broadcasts in the northern part
of the country, but carries with it a
stringent limitation in respect to power.
More breakers ahead !

Radio Thessaloniki
experimental

THE small

t

LISTENERS, no. doubt, will have
noticed the weakness of signals
emanating from Miihlacker on 361
metres. This is due to the fact that

Reconstruction of Radio Strasbourg

AS alterations are being carried out to

the plant of this French station, from
time to time during the next few weeks it

envelopes to The Editor, PRACTICAL WIRELESS, Geo. Newnes, Ltd., 41-11, Southampton

4

00000 u...1.....A

your envelopes Problem No. 61.

SOLUTION TO PROBLEM No. 60.

Robinson had connected the two coils of his synchronizing apparatus and the neon in parallel instead
of series. The device was thus prevented from func-

H. Gilkerson, 45, Prince of Wales Crescent, Kentish

It is a private concern, and programmes are Town, N.W.5.

MOhlaeker Closes Down

wavelength (532.9 m.).

station at tioning in the correct manner.
The following three readers accurately solved
Salonica (Greece), which had been Problem
59, and books have, therefore, been forclosed down for several months, has now warded No.
to them :W. Gilchrist, 46, Main Street, Tweedmouth, Berwick resumed its transmissions on 268.9 m.
-Tweed.
(1,115 kilocycles). The call is : Empros on H.
Stevenson, 10, New Brotton, Brotton, Yorks.
etho Thessaloniki (Hallo ! Here, is Saloniea).

micro -waves is found in the simplicity of
the apparatus needed for the purpose.

the high -power station has closed down,
and that the broadcasts are carried out by
the old Stuttgart 11 kilowatt transmitter,
pending entire reconstruction. Miihlacker
as a 100 kilowatter will reopen on December 1st and will then work on the Munich

finished the most peculiar results were obtained.
Tuning was most erratic, no stations appearing

caster, and protests against a Govern-

factory for beam transmissions at comparatively short distances. The main
advantage reaped from the adoption of

may be compelled to curtail or even
suspend its broadcasts. Although it has
been rumoured that a more powerful
transmitter may be erected eventually on

the present site in order to counteract
broadcasts

from

Mlihlacker (Stuttgart),

the recent political crisis in France may
prevent, at least temporarily, the fulfilment of this plan. In the meantime,
however, the plant is being overhauled and

so far as possible every measure will be
taken to secure greater radiation from the
equipment. Radio Strasbourg, it is stated,
will become one of the most -powerful
stations in the French network.
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There are Many Readers Who Wish to Add Some of the Latest Components to Their Receivers,
and This Article Explains the Best Ways of Doing This.
By BERNARD DUNN

IT has been said that fitting new com- tortion. The obvious remedy would appear can be found by trial, or it may be joined
ponents into an old receiver is like to lie in the direction of replacing the L.F. directly to the main H.T. positive lead.
putting old wine into new bottles. transformer by one of lower ratio, but in

The simile may be true if the additions are many cases it is sufficient merely to reduce Variable -Mu Modifications
made without paying due regard to the its efficiency by connecting a .25 megohm
Most users of S.G. receivers are now
circuit modifications which they entail, but resistance between its secondary terminals. changing over to the variable -mu type of
valve. The method of doing this has been
if the matter is given a reasonable amount A Pentode for More Volunie
of consideration the result is almost bound
described in PRACTICAL WIRELESS
When more volume is
to be satisfactory. I would say, therefore, required from a receiver
so often that it seems almost super that practically any set, if of fairly sound
HT+ fluous to mention it again, but for
design, can be improved by the addition
the benefit of new readers it is illus-

of some of the latest types of com-

in Fig. 3. It will be seen
25.000 0hrns trated
that the wire previously joining the

ponents and accessories.

earth terminal of the aerial tuning
coil (as well as the moving vanes of

New Valves

One of the very simplest ways of
improving the performance of a re-

the variable condenser) to earth is
removed and a .1 mfd. fixed conden-

ceiver which is upwards of two years
old is by replacing the valves by new

ser put in its place. A lead is then
taken from the coil to the centre
terminal of .a 50,000 ohm poten-

ones. Perhaps the original ones still

function in what is considered to be a

tiometer connected across the exist-

satisfactory manner, but in nearly
every case it will be found that the
newest types are considerably more
efficient. That does not mean that'
the mere substitution of another set

ing grid -bias battery. In some cases,

where more than one V.M. valve is
to be used, or where the set is rather

unusually sensitive, it is better to
include a 100,000 ohm decoupling
of valves will necessarily improve
resistance in the position indicated
East.
reverse
in
fact,
the
very
ception ;
1.-Method of decoupling the detector valve to p revent by broken lines. There is another
might be the case simply because Fig.instability
point to watch, because if the ordiwhen fitting new valves into an old set.
the new ones afford a greater degree
nary two -point battery switch is
of amplification and are thus more likely having a single L.F. stage consisting employed the grid -bias battery will
But
if
slight
to make the set unstable.
of a small power valve, it is an excellent idea quickly run down, due to the potentioalterations are made to the circuit, so as to to use a pentode instead. To do this the meter being constantly in parallel with it.
bring it as up-to-date as the valves are, last valve -holder must be changed for one of That difficulty is easily overcome by using
re-.

considerably better results are almost
certain to accrue.
What circuit alterations
are required ? Naturally,
the answer

depends

C

upon the

the five -pin type,- and an additional high-

a three-point switch connected as shown in

fitted with a wander plug, as shown in Fig. 2,
so that the optimum screening -grid voltage

Hundreds of mains -set users have written

tension positive lead taken to the centre Fig. 3.
socket-this is connected to the terminal
marked " C." The new H.T. lead can be The H.F. Pentode

(Continued overleaf)

type of set in
use. If it is

13-evioas Wiring Remains of the Det.As Before.
L.F. kind it
Fig. 2.-To use a pentode in will probably

place of a small power valve, it only be neis only necessary to replace the cessary to fit
4 -pin holder by a 5 -pin one and the usual de -

fit an additional H.T.d- tap. coupling reping to the fifth terminal sistance and
condenser in
(marked C).
the
anode

/00000 Ohms.
50.000 Ohms
KPoteleter.

circuit of the detector. The method of doing
this is indicated in Fig. 1; the wire joining

the H.F. choke to the L.F. transformer is
removed and a fixed resistance (a value of
25,000 ohms is nearly always as suitable as
any) is'fitted in its place, a 2 mfd. condenser

U

I
I
I

68 L.7:-

being joined between the " transformer "
end of the resistance and earth.

In some cases this might not be sufficient,

due to the fact that the new L.F. valve has
a much higher amplification factor than the
previous one, and thus tends to overload
the output valve and so to introduce dis-

H.77-

3floint On-offSentch

Earth

Oa*

Fig. 3.-The connections required when changing over from an S.C. to a V. -M.
valve.

Note that a 3 -point on -off switch is required.
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lately been placed on the market by at

least two reliable firms, a fixed resistance
and a condenser. As a matter of fact, if
the set is already fitted with a V.M. valve the latter two components are not needed,
and so the expense is very slight. These
A.V.C. units are of two general types, one
of which consists of a " Westector ' high frequency metal rectifier, two fixed condensers, and a resistance, whilst the other
is provided with an H.F. choke in addition.

Both types of unit have practically the
E.F.

same circuit arrangement and are similarly
connected in circuit. The pictorial circuit
Fig. 4 shows the connections for an A.V.C.
unit of the type not provided with a choke,

and which functions in conjunction with
the normal H.F. choke wired in the anode

circuit of the detector valve. Fig. 5 shows
the slightly different wiring which is
necessary when using a unit which includes
the choke.
In examining the circuits given it will be

100,000 Ohms.

Fig. 5.-An A.V.C. unit of the type provided with an integral H.F. choke
seen that the arrangement is very similar
The illustration does not refer to any
is connected as shown above.
to that shown in Fig. 1 in respect to the
particular make of unit.
inclusion of a variable -mu valve, and that
(Continued front previous page)
should be applied in a case such as that just the A.V.C. unit takes the place of the
control potentiometer and grid
to us asking if it is possible to substitute one referred to. In nearly every case it will be volume
bias battery.
of the new H.F. pentodes for the S.G. valve found sufficient to screen a few of the anode
When
using one of these units with a
at present in use. In nearly every case this and grid leads, whilst in others slight re- single H.F. receiver it is possible to employ,
adjustments
to
H.T.
voltages
will
do
the
can be done with entire satisfaction and
ordinary S.G. valve in the high -frequency
results thereby improved. At the same time, trick. When the iron -core coils are fitted at an
stage, but a valve of the short -base
the
same
time
as
the
variable
-mu
valve
it
it is well to point out that the maximum
-mu type is more satisfactory.
efficiency will not be obtained from the will be found that perfect stability can be variable
The reason for recommending a short -base
secured
by
keeping
the
potentiometer
pentode unless the impedance in its anode
V.M. is that this kind of valve produces a
circuit is very high. In other words, the setting somewhat below its maximum " greater change in volume for any given
H.F. choke used for coupling the valve to position.
variation in applied bias voltage.
the following coil must be a really good Automatic Volume Control
More complete automatic volume control
one ; if you are in any doubt in regard to

There is no doubt whatever that autothis it will pay to buy a new choke of the matic
volume control is now appealing
high -inductance type. Sometimes the H.F.
strongly to every wireless enthusiast,
pentode requires different values of feed very
it is only right that it should, for it is
resistances, so this point should not be and
to become a standard fitting of all
overlooked in making the modification. sure
receivers in the future. ComIt would be impossible for me to give any high-class
plete automatic volume control, by which
suggestions regarding resistance values, I mean a system with which the volume
since they depend upon the exact type and from all stations is maintained at
make of valve used. The makers' instruc- perfectly uniform level, is quite impossiblea
tions should, therefore, be followed im- of attainment in a simple receiver. At
plicitly.

is possible in a receiver having two V3I.
stages and the connections for the unit are
the same as those shown in Figs. 4 and 5

except that two leads have to be taken from
the " A.V.C." terminal, through 100,000 -

ohm decoupling resistances, to the " bot-

tom " ends of the grid coils of the two
H.F. valves.
"1934" Appearances

All the modification suggested above
refer to circuit arrangements and do not

least two H.F. amplifying stages are affect the appearance of the receiver in the
essential in order to obtain real A.V.C., but least. There may be many readers who
the principal advantage of the scheme- possess sets which are perfectly satisfactory
respect to the substitution of a gang con- absence of fading when receiving distant in the way of performance, but which look
Ganging the Condensers
Another query which often crops up is in

denser for two separate components, the stations-can be secured in .quite a simple rather obsolete due to the style of cabinet
object being to simplify tuning and reduce type of receiver having only a single H.F. and controls which are employed. In such
the number of knobs. This is a question amplifier.
cases much can be done to bring the set
that the individual can best decide for himAll that I's needed is one of the excellent into line by modernizing cabinet and
self. If the settings of the two condensers little so-called A.V.C. units that have controls.
are practically the same-say, within 10
L.F
degrees or so-for any station, a gang condenser can most certainly be used. To ensure

that there shall be no loss in selectivity or
sensitivity, however, the new condenser

s

o

should be of the type provided with an

o

Var-Mut,

external -trimmer adjustment. Nearly every

maker now supplies such a component,

I.

having two concentric knobs, one smaller
than the other ; the larger knob operates the
moving vanes of both sections of the condenser and the smaller one either " rocks "

I
t

I
Is

one set of " fixed " vanes or drives a separate
low -capacity variable condenser connected

in parallel with one section.

A VC thwr

Iron -Core Coils

The advantages of iron -core tuning coils
in providing increased selectivity-and

00,000 Ohms.

often greater efficiency-are by now well
known, and there are many who contemplate improving their receivers by changing
over to them. Are there any objections to
doing so ? No ! but the alteration might

make the set so efficient that it becomes
unstable. The usual cures for instability
were dealt with in a recent article and they

I

Mfd..

AY

Earth.. Fig. 4.-The connections for an A.V.C. unit of the type not fitted wills
an H.F. choke. The unit shown in the pictorial circuit is not of any particular make.
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MORE ABOUT MY ORBIT
Many Hundreds of Readers Have Already Built this Revolutionary Receiver. This Article Gives
Further Notes on Adjustment and Operation
By F. J. CAMM
congratulation upon producing the very
FULL constructional details for my set that the public wants. I have also
latest and best receiver were pub- - had scores of letters from readers who have
lished in PRACTICAL WIRELESS No. built the receiver and declare it to be the

American Medium -Wave Reception

59, and this issue was on sale on the most efficient, selective, and easily -tuned
morning of Wednesday, November 1st.
On Thursday morning, November 2nd, I
received a post card from a very enthusiastic reader who had immediately bought
a kit of parts after reading about the set.
He commenced work on the receiver on

instrument they hate ever made. Numerous
other letters have come in from readers who
are making this their first home -constructed
set ; in every case they report the ease

with which they are being enabled to carry

out the work entirely without assistance,

Wednesday evening, finished at 2.15 a.m., thanks to the wonderfully novel and epoch-

tuned in three stations on the medium - making Transfer Print Scheme. This is

wave band before 3 a.m., the third of something quite new to wireless construction
which was identified as being an American. and is an idea that no amateur can fail to
I will not repeat here what this reader said appreciate. The beginner finds that it
in his card, but you will find that on the makes all the difference between his being
Practical Letters FromReaders " page. able or unable to trust himself with the
Mr. Pedlar must have created quite a task of making his first receiver ; even the
few records by his feat. First, I should most advanced experimenter finds the idea
imagine he was the first person outside particularly useful, for though he has

our own laboratory to make the receiver ; previously scorned blue -prints, working
secondly, he was the very first to advise me only to theoretical diagrams, he finds the
of his excellent results ; and thirdly, he is Transfer Print a wonderful time saver.
probably one of very few constructors who There is no doubt whatever that the
have received American medium - wave Transfer Print method of receiver constations during a week when reception struction is the system which must
conditions over the Atlantic were far from inevitably become standardized in the Here is the radiogram version of the Orbit,
good. My hearty congratulations on an future.
which may be battery- or mains -operated
excellent performance, Mr. Pedlar !
-D.C. or A.C.
If any other of my readers have attempted Claims-And Range
American reception lately, especially with
You will remember that I did not make Real Selectivity
Not only is it sufficiently sensitive to
a receiver having only three valves, I am any particular claims for this receiver in
perfectly sure that they will agree with me the way of long range. I did not say that bring in a terrific number of programmes
that anything like good reception is a feat it would bring in a hundred stations at full (by which I mean stations that can comto be proud of. I would go further than loud -speaker strength when using a spring fortably be listened to and enjoyed), but it
this by saying that reception with any mattress for an aerial and window -sill has a degree of selectivity which is more
kind of receiver (multi -valve and expensive flower box for an earth. I preferred to say than ample to permit of easy rejection of
superheterodynes not excluded) during the that this was the best set I had ever the local stations. The use of iron -core
last few weeks is sufficient to entitle even designed ; to regular readers of PRACTICAL coils in the carefully matched and balanced
the most modest to boast a little.
WIRELESS, and particularly to those who circuit results in a degree of selectivity
built my " Fury Four " and other receivers, equal to that of many superheterodynes. In
this meant far more than mere words could saying this I do not wish to imply that the
Congratulations-My Transfer Print
At the time of writing these notes just say. It is ridiculous in these days to speak set is " nearly as good " as a superhetfour days have elapsed since complete of the capabilities of a set in terms of range I claim that from many points of view it is
details of this revolutionary receiver were of reception or the number of stations better. For instance, it is entirely free from
first available to the public, and I have which it will receive. That some designers second channel interference, which no one
already received innumerable letters of make claims along these lines I know has yet been able entirely to overcome with
perfectly well, but any thinking the superhet ; it gives ample selectivity

reader knows as well as I do without " cutting " the higher notes and
that the number of stations so making artificial compensation a practical
which can be tuned in on any essential ; it gives maximum efficiency
particular receiver depends so without the need for delicate trimming
much upon local conditions, adjustments or complicated tuning controls ;
aerial, earth, screening, etc., it is cheaper to build and run ; and it is
that any figures can be nothing simpler and easier to construct.
short of misleading. To tell Real Quality of Reproduction
you that this newest set of mine
I rather have a feeling that in previous

had brought in sixty stations articles I have not stressed sufficiently
at good loud -speaker strength strongly the fact that this receiver gives
(as it certainly has, of course) quality of reproduction which is unwould mean nothing to you. surpassed by that of any battery set I
Even if it was added that the know. There are no fancy tone -correction

stations were received between systems, tone -balancing circuits-call them
7 and 9 p.m. on la thirty-foot

you will-but instead the whole
aerial 20 feet high situated what
circuit has been so designed that anything
in the nature of camouflage would be
superfluous. At the same time I have
one control 'which can be used
mine just how good the set provided
to vary the actual tone of rewas. For that reason I prefer slightly
to say that, in comparison with production if desired. I refer to the

twelve miles from Brookmans
Park it would not be very much
help in enabling you to deter-

The unit responsible for automatic fading compensation

in the Orbit.

any other receiver having less
than five valves which I have
used and tested under identical
conditions, this newest threevalver is by far the best.

variable -ratio tappings on the " Microlode "
loud -speaker.

By rotating the two arms a

large number of different output transformer ratios can easily and quickly be
provided. In the majority of cases it will
(Continued overleaf)

464

November 18th, 1933

PRACTICAL WIRELESS
(Continued from previous page)

Additional Constructional Notes

be found that most pleasing reception is
There is one little point in connection
obtained when the levers are on contacts with the constructional work which I
C and H, but by moving first one and then would like to stress. The chassis is

the other a slight and even variation in tone covered with metal and the surface is
from " bass " to " treble " can be obtained. therefore highly conductive. Because of
Some listeners prefer to have reproduction this care should be taken in fitting the valve rather high-pitched, whilst others would holders to ensure that
rather hear the thump of the bass ; either the: legs do not make
kind of reproduction can be chosen to suit contact with the sides

the taste of the listener and the room in of the hole through
which the set is installed.
which they pass. If
they do touch there
Building the Radio -Gramophone
will be a danger of
Those readers who build the set as a short-circuiting the

radio -gramophone in the " Adaptagram " H.T. supply ; this
cabinet will find that the control knobs would be indicated by
do not come quite in the centre of the front a " blown " fuse,
panel, due to the width of the " Adapta- and the set would
gram " being somewhat less than that of be
absolutely
the Peto-Scott console cabinet. In order " dead." 0 n e
to retain the symmetry it is therefore other point-do
advisable slightly to move the tuning not forget to
condenser and reaction condenser. The attach the. conganged tuning condenser is moved 11in. to necting wires to
the right and the reaction condenser is terminals 5, 6,
moved liin. in the same direction. This 7 and 8 on the
!The Orbit is a really ingenious design-clean layout, with speaker
slight alteration has been thoroughly tried F.3 coil, and to
accommodated on the chassis.
out and has been proved to have no adverse terminal 5 on .
effect upon results, and therefore you can the F.10 coil before re -fixing the chassis through the baseboard and so makes
adopt it without any fear of spoiling any- side runner on to the baseboard. These contact with the upper (metallized) surface.
thing.
terminals are rather difficult to get at later Another similar bolt, for the same purpose,
There is another point of interest in on, and much trouble and delay can be is situated near to the third valve -holder,
radio
-gramophone
with
the
connection
avoided by using a little forethought in and the L.T. connection between the two
version of the set. Some listeners prefer to this matter.
bolts is completed by the metallized surface
have a rather considerable volume of sound
One or two readers have not been quite of the chassis.
from records, and in consequence they clear in regard to the connection made from
might find that the output from the pentode a terminal of the on -off switch to a screw Easy Tuning
In previous articles I have dealt rather
valve-although ample for most purposes- through the chassis marked on the Transfer fully
the method of tuning the set,
is not quite so great as they would like. Print " To Earth." The screw is simply and aswith
this is really so simple there is not
This minor difficulty can easily be over- a 4 B.A. bolt about fin. long which passes much need
to enlarge upon my previous
come, since I have made arrangements with
statements. I would just add, however,
Messrs. Peto-Scott to supply the " Adaptathat although tuning can be carried out
gram " cabinet already fitted with a Class T MY UNIQUE GUARANTEE
entirely by means of the larger condenser
B Adaptor where necessary, at a modest
knob, a certain increase in signal strength
Regular readers of PRACTICAL
extra charge. The amplifier can be brought
can in some instances be obtained by
WIRELESS are well aware that we
into circuit whenever it is specially desired
making a final tuning adjustment on the
Ispecify only the actual parts used
to have an extremely large output or it can
smaller concentric trimmer knob. By this
in our receivers-no alternatives !
quickly be disconnected at other times, so
means both tuning circuits can be matched
I want here to reaffirm, for the special
considerablyfreducing the current consumpbenefit of new readers, the object of ! with perfect accuracy at any part of either
tion to the low figures of 11 milliamps and .5
wavelength range so that the same
that policy-a policy carefully laid
amp. respectively for high and low tension,
efficiency is obtained with a single tuning
down and rigorously followed.
which are taken by the standard receiver.
control as with the more usual double one
When I
planned PaAarinAt
1

AkExternal Loud -speaker

Some constructors of the console model

might wish to fit an additional speaker

which can be moved right away from the
set itself and perhaps used in another room.

! WIRELESS (many months before it
actually appeared) I determined to reawaken the flagging interest in home-

I

constructed receivers

to the terminals on that fitted to the

utmost to ensure that every receiver
made by readers from instructions
appearing in our pages should give
iresults equal to those obtained from

taken to external speakers in the same way.

used exactly the same parts as were
employed in the original design;
for the variation in results when
alternatives are used is practically
illimitable. I felt that some standard

This can easily be done by attaching the
connecting leads from the second speaker

chassis, but it will be found rather more
convenient to screw a double terminal
block to the chassis of the set and connect
the two lengths of flex normally going to
the speaker terminals to it. Two leads
can then be taken from the block to the
built-in speaker and other leads can be
A very convenient and suitable terminal
block for this purpose is made by Messrs.
Lissen. There is, of course, no need
whatever to disconnect the second speaker

when it is not required to be used away
from the set, for it can simply be placed

be possible to use them as a balanced pair,

one dealing principally with the higher
frequencies and the other with the low.
Excellent quality can be obtained in this
way and I can strongly recommend any
constructor to try the idea.

Guaranteed Efficiency

I would conclude by reminding you once

;

the original receiver. I came to the
Iobvious conclusion that this desirable
end could only be obtained if readers I

!

avoid trouble, for no receiver can work equally
well when any odd collection of components is
used. After all there is a considerable

amount of team work in a wireless set and

whilst some components may work extremely well in a particular circuit arrange.

ment they may not do so in another. My
Bolus specification does not impugn unspecified

claimed. You can make a PRAC'TICAL

commercial receiver.

is a unique service which PRACTICAL
WIRELESS alone of all wireless journals

list of specified components. In doing this
you will be considerably helping yourself to

local conditions, a fault in the wiring,
or a faulty component. Hence our
specification of only those parts
actually used by me and my personal
guarantee of free advice until the
receiver functions in the manner

WIRELESS Receiver with the same
confidence as you would purchase a

however great or small-in building it, my
FREE ADVICE is at your disposal. This

I make is that you rigidly adhere to my

by adopting a standard in materials
i used, so that any failure to achieve
; our claimed results must be directly
attributable to one of three things1

I

again that this set is covered by my
PERSONAL GUARANTEE. That means
that if you encounter any difficulty-

offers to its readers. It is a service that
has been widely used, highly praised, and
keenly appreciated by readers. Its purpose is to help YOU. The only stipulation

I of performance could only be achieved

into the cabinet behind the second speaker
fret. It will then function in conjunction

with the built-in speaker, and by trying
various tappings on both speakers it will

4.

by doing my

which many designers have found it
necessary to use in order to obtain satisfactory results.

!

makes, but is does ensure a reasonable
standard of performance and also a
uniformity of result. Furthermore, it
enables me rapidly to diagnose readers'
troubles and to be of service to them.
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With Particular Reference to the Neon Stabilizer. By PERCY RAY
volume of the loud, and
The Cossor Neon stabilizer is shown at
all light and shade Fig. 1, where it will be seen that the tube

IN the past it has not always been practicable to use either an A.C. or D.C.

would be taken from is mounted in a valve -holder for convenience.
the music. Alterna- The interior of the tube consists of an
tively, the rise in anode and a cathode, surrounded by a

'eliminator with Class B or Q.P.-P., but

owing to radio's latest development, the
Cossor Neon Tube voltage stabilizer,
running either system from an eliminator

mixture of special gases, the pressure of
which is so adjusted that a current flows
tor to oscillate, except through from one electrode to the other
when an orchestra. was when a certain H.T. voltage is applied.
playing loudly. Added Incidentally, when this current flows the
to this there would be tube lights up ; when the H.T. voltage
voltage would be sufficient to cause the detec-

has been simplified.
The Neon stabilizer will be more readily

understood if the reason for its existence
is made perfectly clear. Readers will
recollect that Class B valves take an
For example, the 240B valve arranged to

distortion caused by is reduced to the point where the tube
the voltage variation on just remains alight a small current

will consume about 4 milliamps during
an announcement, and will rise on a very

the possibility of the voltage brings about an enormous increase

H.T. current that varies within wide limits.

give an undistorted output of 2 watts

the Class B valve, and will be flowing, but a slight increase in

valves breaking down in current. This action is the exact
under the strain.
opposite of the eliminator driving a Class B
It is therefore appar- valve. A decrease in Class B anode

loud orchestral passage to a figure approach-

ing 45 milliamps, even though the average

taken over a week would only be, say,

8 milliamps..
Assuming that a screened grid stage and
detector stage take 4 milliamps, this

means that the current required from the

Fig. 1.-Cossor
Neon stabilizer
S130.

ent that some device current brings about an increase in voltage :
is required whereby whereas an increase in voltage on the
the voltage of an elim-

Neon stabilizer brings about an increase
in current.

inator will remain
reasonably c o nst ant,

When a Class B valve and Neon stabilizer

D.C. Output

Smoothed

DC Output D.C. Maths
moothed
Rncl

findStobarsed

0
Fig. 4.-Basic circuit of D.C. eliminator with Neon stabilizer.

Stabs -icier!

irrespective of the
current drawn, and
Fig. 2.-Basic circuit of an A.C. eliminator with Neon stabilizer.
it is the object of
eliminator will vary between 8 and 49 this article to give a full description

are both driven by an eliminator the, current

drawn by valve and tube tends to be
always the same, irrespective of the proportion drawn by either ; thus voltage

milliamps according to the volume of of the working of this device, the Neon regulation is achieved.
stabilizer, together with full practical
Fig. 2 shows an A.C. eliminator equipped
sound at any particular instant.

It will be seen that an eliminator capable information for both D.C. and
of delivering the largest current would be working.
necessary, but unfortunately, an
extraordinary noise would result,
because the voltage of an elimin-

ator varies in proportion to the
current drawn from it. An A.C.
eliminator designed to give 50
milliamps at 120 volts would
rise to 200 or more volts with
the current dropped to 8 milli amps. With a D.C. eliminator
it might even be worse; assuming that the D.C. voltage is 250
volts, a drop in current demand

R

- No

a

A.C. with

eliminator

valve, as the tube itself draws

1

®REGULATION CURVE OF
TAKEN AT

5.130

Nan 190
R = 85011
=0

11= 70=A wmaN 12

E:14
O
at

Lol
4c

'DISCHARGE
IN TUBE
CEASES

between 5
when idle.

and 10

milliamps,

Fig. 3 shows a voltage regu-

lation curve, where it will be seen

that when the current drawn by
the receiver varies between 10
and 50 milliamps, the voltage

rises only 6 volts, and with a
larger set, when two screened
grids of the variable -mu type
are used, the rise in voltage is
even smaller, the characteristics
of the tube being amazingly
good from 15 milliamps upwards.

11

40.

turning up reaction, consequently

50

1OLOADCURRENT 12 IN. MILLIAMPS

the volume of sound on weak
passages would be raised to the

stabilizer. The

by the tube robbing the Class 13

I

from 49 to 8 would send the
voltage from 120 up to well over
200 volts. The result of this 1would be extraordinary, because
the increase in voltage on the 0
detector valve is equivalent to

Neon

portion will have a minimum output of
60 milliamps, so that there is
no danger of the current drawn

Fig.

60

70

3.-Voltage regulation curve of Neon stabilizer.

A D.C. eliminator equipped
with Neon stabilizer is shown

at Fig. 4. In both this
(Continued overleaf)
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4 or 7 would hardly
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be adequate for rough
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Tit,000
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500

SUPPLY VOLTAGES Vo FROM

160T0300VOUS

Fig. 6.-A modification of Fig. 2 showing

how free grid -bias may be obtained ; this
is a skeleton circuit as the value of G.B. is

mains, so a really efficient
eliminator is shown at

not controllable.

densers are connected across the mains,
not for the purpose of smoothing but to
minimize the possibility of modulation
hum, which so often ruins an otherwise

Fig. 8, using one condenser, two chokes or a
centre tapped choke, and
180
200 220 240 260 280 300
0
EXTERNAL SUPPLY VOLTAGE Vo
the Neon stabilizer. It
Fig. 5.-Graph showing value of resistance" R." Note that Vo will be noticed that no excellent D.C. receiver.
The resistance R. 1 and condenser C. 1
is the voltage of eliminator when delivering the required current. condenser is placed on
111

Ill

(Continued from previous page)

the mains side of the act as grid -bias decoupling which is shown

though such an arrangements in case its use becomes necessary, although
tration and Fig. 3 it will be seen that is often seen. The writer contends, how - it can usually be dispensed with when a
a resistance, R., is inserted in order to
single grid -bias tapping is used.
save the tube from destrucA complete and highly efficient A.C.
tion when the eliminator is
H77 -f eliminator is shown at Fig. 9, where two
switched on and the set is
grid -bias tappings are shown, one fixed
switched off, a precaution D. C Maths
and one variable, both of which are de that is, of course, absolutely
coupled, while a potentiometer is shown
necessary.
MT- right across the bias resistance, for controlling the bias applied to a variable -mu
The value of this resisvalve, the lead to which is also decoupled.
tance can very easily be
For sets not using a variable -mu valve,
ascertained from the graph at Fig. 5,
the potentiometer and the associated
each angular line representing the
total smoothed output of the eliminator Fig. 7.-A modification of Fig. 4, showing resistance R. 1 and condenser C. 1 will
plotted against eliminator output volts the basic principle of free grid bias across the be omitted.
Either of the eliminators shown at Figs.
resistance " R."
and the required resistance. For the con8 or 9 represent thoroughly efficient
venience of those who are not entirely
familiar with a graph, a table is given, ever, that this is a waste of a good con- units with regulated stabilized outputs
showing the correct resistance for various denser, because the capacity of the mains suitable for use with either Class B or
Q.P.-P. outputs.
eliminator outputs, the accuracy of
.701.1...700.0hers
73),P.47,
The values given
resistance value being such that inchoke,

are for an output

termediate values can be estimated.
Reference to Figs. 3 and 4 will show

of 65

that the customary smoothing con-

Output
Smoothed

example, at 100 cycles which as the

Stabilised/30
K Rt 60-65

denser following the smoothing choke ,,R,C.
has been omitted as a Neon stabilizer 47aen-S
has a large smoothing action ; for

ripple to be smoothed when using

milliamps,
which will be ample

for most require-

ments. It should be

A7nd

25

noted that the 65

mR.

a full -wave rectifier of 50 cycles, the
Neon stabilizer is equal to more than
6 infd.

The circuit diagrams at Figs. 3 and 4 itself would bo

G8-lar, Max

Ohms

milliamps is available for the set and
does not include
the current drawn
by the stabilizer.

show the resistance in the positive side, but so enormous

this can be placed in the negative lead that an ordin-

Mar

as shown at Figs. 6 and 7, so that free grid ary smoothing
condenser would
bias may be obtained.

It

is

The total resistance
R." must be 300
06! thrilf"? megohms as the choke

interesting to notice that this not make the Ohms

grid bias really is free, as the voltage across slightest differresistance R. would normally be wasted, ence. The elfinithe presence of this resistance being nator at Fig. 8
necessary for safety, as described above. gives one grid TOTAL VOLTAGE OF ELIMINATOR UNDER LOAD
Total Current.
Tube & Load

160

180 200 220 240 260 280 300

40

1000 1250 1750 2250 2500 3000 3500 3750

50

750 1000 1500 1750 2250 2500 3000 3250

GO

500 900 1250 1500 1850 2250 2500 2750

70

450

80

400 600 850 1100 1350 1600 1850 2100

90

300

750 1000 1250 1500 1750 2000 2250

bias tapping,

although a n y
number could

be used by

is 200 megohms. This

Mid'

makes the correct
total of 500 megohms.

30 H. /25 Ohms

iroom/4. Each
egre

H. Tv'.

egtgi;

/7pprox.

suitably d isv

isoKe30-8.5mR

Oet Smoothed 09nd

ding the resis- de-ocrens

tance R. by

Stablhsed'

rn# Vary /0th

fixed or variable 907,7.9

tappings.

It will be

observed that
two small con -

Oet. 4a/.e Used.

0/

MCC,

/oi:Do Ohms

500 750 1000 1250 1500 1750 2000

Table showing resistance value for "R" leis essential
that the D.C. resistance of the smoothing choke or chokes is

deducted from the figure derived from above. The above
figures are not exactly in agreement with Fig. 5, as they
have been reduced to the nearest round figure.

Fig. 8.-A com-

plete and efficient D.C. eliminator.

Fig. 9. - Complete
A. C.
eliminator.

Free Grid
GB- Bei:rs
Oecoupled

C,

rkl.rd

/00, 000

Ohms

,q 0' 1/areoble

Be/ Posy?-ebn
01 Ta° On ;9.-
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Not so simple
as it looks

38 SEPARATE PARTS IN A COSSOR VALVE
An ounce and a half of metal and glass-an
elaborate little structure, patiently assembled

research engineers developing new valves to
take advantage of these ever-changing con-

stage by stage with meticulous care - accurate

ditions.

to one thousandth of an inch - the modern
Aladdin's Lamp on which millions of discriminating listeners rely for their nightly
radio entertainment -a Cossor Valve.
Year by year Radio technique advances with
giant strides. Month by month new discoveries are made-new circuits are evolved.
And always in the forefront are Cossor

Send for a copy of the new
Cossor Wireless Book - 72
pages of interesting and useful

publication is packed full of

be a replacement valve for a simple Battery
Receiver or one for an elaborate All -Electric
Super Het you will find it in the Cossor
range.

More than 80 different types available

- and every one manufactured to the same
exacting standards of
accuracy and efficiency.

COSSOR
VALVES

information-latest circuitsdefinitions of radio terms-list
of broadcasting stations, etc.,
etc. From cover to cover this

Whatever your valve requirements - whether it

To A. C. COSSOR LTD., Melody Department, Highbury Grove, London, N.5.
Please send me free of charge, a copy of

interest for expert and novice
alike. Please use the coupon,

the 72 -page Cossor Wireless Book B.V.33.

Name
Address
pa ar. 1st!: )fiJ
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PRICE

10d
The name that means'EXCELLENCE
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ENSURE
Sectional

view

sho wing
unique
sprung

the

Benjamin
contacts

I

Here the terminals

a.xm.are reversed and
the valveholder is

Ediswan "Extra -life" accumulators are designed so that the positive and negative plates
are in perfect electrical balance. This means
quicker charging, longer discharging and extra life. And they have other special features,
too-metal carriers, non -corrodible terminals,
a host of minor refinements. Better,from every

point of view, than ordinary cells, and no
more expensive.
E.L.M.2. 20 a h - 4 3
E.L.M.4. 45 a h - 8 -

Get your Ediswan to -day.
E.L.S.5. 4o a h
E.L.S.7. 6o a h - 12'6

E.L.S.9. So a h - 15,6

E.L.7. 6o a h

-

E.L.9. 8o a,h -

10 3
12.3

,... .-4---,,
t
Nom

et FLUSH
The

the
its

absomounted
lutely flush beneath
baseboard.
the

MOUNTING'

Benjamin 5 -pin
meticulous care
construction.

a

is

and

perfect masterpiece; bearili witness to
attention given to every little detail in

Examine the contacts ; these are sprung in such a way as to ensure

a maximum downward thrust on the valve pins, the main pressure
being above the thick portion of the split valve leg, with the result
that the valve snaps home in the holder-thus perfect contact is
always maintained.
The contacts, which are of course self cleaning,
are taken through the body of the holder and form the solder tags.
This one-piece solder tag and socket is just another Benjamin advantage.
the lower illustration the terminals have been reversed and the
To
valveholder is seen mounted flush beneath the baseboard.
allow for this flush mounting every terminal hole is countersunk
to take the screw head on the terminal.
You pay no more for Benjamin superiority. The price of the 5 -pin is 10d.
In

ACCUMULATORS

n11-4kpl

Nam=

IN

THE EDISON SWAN ELECTRIC CO. LTD.

PONDERS END, MIDDLESEX

THE BENJAMIN ELECTRIC LTD. TARIFF ROAD,
13.275

TOTTENHAM, N.17,
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Given This Week, and in it FRANK PRESTON, F.R.A.,
Explains How you can Add a Screened -Grid High -Frequency Amplifying Stage to the "Progressor"
LAST week we carried out a number of as being rather peculiar ; I refer to the suitable valve in the first place, to save

The Fifth Complete Article of this Interesting Series

experiments in relation to the low frequency amplifying side of the
" Progressor," so this week I want to show
how another valve can be added in order
to make the set into a three-valver. I was

is

valve, which is of the variable -mu type. unnecessary expense later on.
In our experiments this week we shall not
make use of the " variable -mu " properties,

but will employ the valve as an ordinary

Mounting the New Components
Having obtained the required parts, they

screened -grid one. As a matter of fact, any can be assembled on the chassis in the
in some doubt as to whether you would V.M. valve can successfully be used in an positions shown in the wiring plans marked
prefer to add another L.F. stage (such as a S.G. circuit without making any sacrifice Fig. 1. A lin. diameter hole is required
Class B valve) first, or if you would prefer in the way of efficiency, and as we shall for the four -pin valve -holder and the exact
to fit an H.F. amplifier. As, however, the later modify the H.F. stage for variable -mu position for this can be determined by
(Continued overleaf)
high -frequency stage gives both longer working we might as well get the most

range and a greater degree of selectivity I
decided that this would be most popular.
To add the third valve a fair number of
new components will be required, and a
complete list of these is given elsewhere for
easy reference. You will see that the cost

works out at something like ten shillings,

plus the price of the valve, but as our
experiments for the last fortnight have not
involved a great expenditure I do not
think you will complain of the expense.
On reading through the list of parts it will

Detector
Valve Holder

be noticed that a second tuner is specified.
This is precisely the same as that we made

a fortnight ago; in winding it great care

should be taken to ensure that the numbers

of turns and the positions of the slots are
identical with those of the original tuner.
If any mistake is made in this direction it
will be found that the two coils will not
" match " and, as a result, the two -gang
condenser will not tune correctly. One
item in the list will no doubt occur to you

L.T+
Airctio6nzo
Scatter,.,

IL--

3-2
L.77-

HT2 fixotSuatch.
a
a

a
a
a

a

Fig. 3.-This circuit shows the connections
to the tuned anode coil.

List of components
for this week's
experiments
appears
overleaf.

The 'Progressor"
is here converted
into a three -valve
receiver, u s i n g

(Left) An under -chassis view of the " Progressor " with new components added.
(Right) A general view of the receiver showing how the new coil and screening plate are arranged.

S.C. detector and
power valves.

470.
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(Continued from previous page)

referring to the lin. squares marked out in

pencil on the chassis. It will also be
noticed that the position of the tuner has
been slightly altered and a second one

re,-.

fitted by the same means as was previously
used for the other. In order to reduce the
degree of coupling between the two tuners
an aluminium screening plate is fitted,

r)

-E)Q 0

shape shown in Fig. 2. A second .0005

-f-

I need not explain all the new wiring,
nor the few slightly altered connections,
since these are clearly to be seen in Fig. 1
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The Circuit Arrangement
By this time you are no doubt taking an

PU PU.

T-i- 2

I
II V I

... ..

\

interest in circuit arrangements. If that
is the case you will find the wiring plan

brig

LT+

H

711111:

as

F

Radio

One Bulgin Crocodile Clip.
Connecting Wire, Flex, Screws.
One Cossor 220 V.S. Variable -Mu Valve.

IL

ased

HT-

OP

--d)

, 2 ..
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0
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0
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0

0

A -Choke

2

25.000
Ohms

2

Pe')

6

s
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)11

'.ra7/7.1s.y.

V3

Not

e WiAL.Wil
lef,.........--

E.

4

Forth

One Clix 4 -pin Chassis -Mounting Valve -holder.

AI A2.

° Ntrid

0

p (5'

One .1 mfd. T.C.C. Fixed Condenser, type 50.

One J.B. .0005 mfd. " Universal Log" Condenser (or Telsen Right-hand Logarithmic
Condenser. See previous note).
One Sheet 20 gauge Aluminium.

0

iimummil

Drive

Ea !rel.? .5-rec.o

F

4-3

.
0

explained later that the clip can be attached
to either terminal or terminal 5 on the new
(aerial tuning) coil.

before)

).

lk.

'000 Allti

E

Tuned

N-

Nu..

crocodile clip attached to a flex lead from
the aerial pre-set condenser. It will be

One Dual -Range Tuner (made exactly

)8

Not
)1/5

INIOP011i

0

where the new components are shown
shaded. There is only one connection
which might not be perfectly clear, and
that is the one made by means of the

THE COMPONENTS REQUIRED FOR
THIS WEEK'S EXPERIMENTS.

NE

,
-E

_

the connections are also shown in that view.

It will be seen that a high-tension positive
lead, with wander plug, is required for the
screening -grid lead of the V.M. valve the
lead previously employed for the detector
valve will be used for this purpose.

.

0

1.1111

........1.-Mr
Immemil

iiigig,,

w...;-'

LM:21'.

2

to the previous one. In fitting this, it is

The position of the .1 mfd. fixed condenser can easily be determined from the
underneath wiring plan, whilst many of

--

it"';

Upper
term

0,

-I:

MP

.

mfd. tuning condenser is also required to be
fitted to the drum dial on the opposite side

reading before tightening the spindle
locking nut for the second condenser.

sail

, ,----.

di

after cutting out and bending it to the

best to " close " the vanes of both condensers and set the dial to its maximum

,

2.,,E e'

0 Mkt 0

L.T.-

A

c

J
144-1

Dill Rtact Cooed?: .0.0.341fal
2

6

9

/0

/2

is

Fig. 1.-Complete wiring plans of the " Progressor:! including all the new components
and wiring.

rather uninteresting and useful only as a

means of following the exact connections.

Fig. 3 will be found of far more value in
studying the circuit, andin it the wiring is
shown in both pictorial and theoretical
form. Only the first two valve stages are

" tuned -anode " because the intervalve

coil (with its tuning condenser) is connected
directly in the anode lead of the S.G. valve.

The coil carries the anode current to the
first valve and acts as a further selectivity
device. In later experiments we shall shown, since these are the only ones which change over to tuned -grid coupling in
are affected by our present experiments. order that we may compare the relative
The circuit illustrated is that of a screened - efficiency of the two best-known systems.

grid amplifying valve 'coupled to a grid
Fig. 2.-Details of the aluminium screen.

leak detector on the tuned -anode principle.
The coupling arrangement is given the name

In the circuit there is one connection

which might not be quite understandable,
(Continued on page 491)
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The P.M.12M is a 2 -volt multi -mu
screened grid valve. The P.M.1EIL
is a 2 -volt non-microphonic detector valve. And the P.M.22A is
a 2 -volt low consumption pentode.

We could amplify this statement
by strings of technicalities about
slopes and characteristics, but we
are content to say that these 2 -volt
valves have been developed and
are continually being improved in
laboratories equipped as no other
radio laboratory is equipped; by
men whose experience is unrivalled

BATTERY VALVES
LATEST 2 VOLT
anywhere in the world. So that
today, three million aerials lead down to Mullard Master
And

Valves.
ASK

T.S.D.

Wherever

Department - always
When

writing,

at

whether

you

your
your

three

want

advice

service.

problem

JOIN THE

is

about

million
your

set

You're
under
big or small,

or
no

give

aerials

can't

wrong.

be

your valves - ask T.S.D. - Mullard
obligation whatsoever.
We help ourselves
every detail, and address your envelope to
about

Technical
by

Service

helping

T.S.D.,

Rel.

you.
D.S.S.

BETTER RADIO BRIGADE

Mullard

THE MASTER VALVE,
The Mullard Wireless Service Co., Ltd., Mullard House, Charing Cross

Road,

London, W .0

.
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It isn't

just luck

SEND TODAY

FOR
THE
NEW POLAR
CATALOGUE

November 18th, 1933

Since the introduction of Class "B,"

designers have specified Multitone
This
again and again in their Class "B." circuits.
isn't just luck-there must be a reason for it.
leading set

Write to Dept. H for a free copy of the new Multitone
Guide which tells you all about the Multitone

POLAR
STAR MINOR

Class "B" components. It also deals with the
interesting theory of Class "B" amplification and
gives particulars of circuits.
TOCO

TONE

CONTROL
Ratio 1/4

30

per cent. H.T.)

.

Graded Potentiometer

TWO GANG

CONDENSER

PUCHOKE CENTRE -TAPPED
For matching any speaker to Class

WITH

HORIZONTAL

Ratios 1/I, 1.5/1, 2/1
High Power Efficiency over 85 per cent. Very low
over all secondary resistance. 100 ohms.9/6
Price

70

..

tYf

CHOKE

z

9/6

Price

CLASS "B" CONVERTER UNIT

Those who do not wish to interfere with the wiring
of their present set can buy this simple unit. Just
plug in adaptor to last valve stage and 27/6

DRIVE

enjoy Class
:76)

Steel Frame with Cover Trimmers

operated from top. Sections matched
within I per cent or 1 mmfd. (whichever is the greater). Supplied complete with full -vision "Horizontal "
drive with moulded escutcheon.
2 x .0005

advantages

.

Price

(less valve).
27/6
If you do not know who is your nearest Multitone Dealer,
please write to us.

A NI

BAND PASS H.F.

UNIT

B''

OR IN KIT FORM - .

SPECIFIED for the

Ilmk

-

If"

in

MI VP

ELECTRIC

COMPANY LIMITED

95-98. White Lion Street. London N I

Terminus 5063

0011 CANNOT001WYA BEER V/A4
PP

18/3

The wide range of TRIOTRON VALVES
includes a type for every stage and purpose. Insist on, and see you get, genuine

(Condenser

substitutes. Our Technical Service Dept.
will gladly answer your Radio problem, -

complete

only

in

Price

113EPU .

output.

0

TRANSFORMER

17/6
3/6
DRIVER TRANSFORMER

(saves an extra

Ir

TRIOTRON VALVES-don't accept
without charge or obligation.

12/6)
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WINGROVE & ROGERS LTD.

Works: Old
188/189, Strand, London, W.C.2.
'Phone: Temple Bar 2244
Swan, Liverpool:

s To TRIOTRON RADIO COMPANY, LIMITED,
TRIOTRON HOUSE, BLOOMSBURY ST.,
II

Pleam

LONDON, W.C.
I your :Lti

NAME
11

c 4008

I enclose Ntt. 'stamp.

New Catalogue and Radio Guide, to :-

ADDRESS

Oplaiimmannenviumman

POST THIS COUPON
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A Powerful Unit for Use in Connection with Either Radio or Gramophone.
RESEARCH workers in the field of
The amplifier illustrated on this page the other two " Pick -Up." When the
sound reproduction are constantly can be built for very slightly more than amplifier is to be used with a wireless reendeavouring to impress upon we thirty shillings. It will give an output ceiver, terminals " L.S." will be connected
humble radio experimenters that it is of at least 1,000 milliwatts,* and can be to the loud -speaker or phone terminals.
By making those connections the last
valve of the receiver will be coupled to
1'

the amplifier by the 25,000 ohm resistance
and .005 mfd. condenser (on the Resistance Capacity -Coupling principle). The 500,(

ohm potentiometer will then act both as a
grid -leak and as a volume control.
If the amplifier is to be used for gramophone reproduction or public address
purposes terminals " LS.
will he left

entirely free, whilst the pick-up or microphone will be joined to the " Pick -Up
terminals, the potentiometer again actin;!
as volume control. Whatever form of

co

(Continued overleaf
c..1.1.1.1.141.M041411111,M.14.111.1,0M.00.0.11MMA 14=0-11.1111.11411Mi

THE COMPONENTS REQUIRED
One Plywood Panel, 12in. by Bin.

IOne Piece, 3in. by lin. Wood 38in. long ilor
-

" chassis ").
f wo 5 -pin Valve Holders (Graham Farishl.

a One Resistance Capacity Unit, with 30.000
ohm anode resistance and I megohm grid

-

-

other words, they say that when we listen
to, say, an orchestral concert whilst sitting
in our favourite arm -chair in the drawing room, the volume of sound which we hear

should be the same as if we were in the

One .005 mfd. Mica Condenser (Dubiliet
type 620).
Two 1 mfd. Condensers, 400 volts D.C.
working (Dubilier type LSB).
Four Metallized Resistances : 1. 100,000 ohms.

1, 25,000 ohms; 1,000 ohms, and 1, 250

Wiring diagram for the Universal amplifier.

quite impossible to hope for true reproduction of musical sounds unless we are
prepared to make our loud -speakers emit
such a volume that when it reaches our
ears it is of the same intensity as if we
were listening to the original music. In

leak (Dubilier).
One.5 megohm Volume Control Potentionaelei
(Graham Farish).

ohms (Dubilier, 1 watt).

Eleven Insulated Terminals ; Two marked
"
" ; Two " L.S.- ; Two L.7'.
A.C." ; Two, Pick -Up "; One, "H.T.-f 1 ";
One " H.T.-i-2 " ; and One " H.T.-"
(Belling Lee type " n ").
Eleven Terminal Insulating Washers (Belling

used either with a low -power wireless

receiver, a gramophone pick-up, or a microphone. Designed in the first place to

take its high and low-tension supplies, as
well as grid -bias, from the All Power A.C.
Eliminator described
in
PRACTICAL

WIRELESS, No. 5, it can be fed from almost

any good A.C. eliminator or, at a pinch.

from bat-

Lee).

Coil Glazite. (lex and screws.
I
i;

Two A.C. Valves ; One 41 MHL (metallized ;
and One 41 MP (Cossor).

R.cC Uiwr

02
HT*

thrice.

The Circuit
First of
This does not mean, of course, that the
speaker should give out the same amount all let us

broadcasting studio.

01L.S.

25,000

H

OHM'S

30,000

25 MEG:

OHMS

of sound as does the orchestra, but that the look over
proportion of sound should be the same as the circuit
the proportion of the size of our drawing - diagram.
Starting at
room to the size of the studio.
We will not consider the reason for this the left-

necessity, but will rather take it as being hand side
true and see what we can do to achieve it will be
seen that
that ideal.

For most average -sized drawing -rooms there are
UP
the power supplied to the speaker to fulfil four input Pc,rthe conditions laid down must be at least t erminals:

one watt, or 1,000 milliwatts. Now very two of these
few receivers of the older types are capable

are marked

powerful " quality

output with a

of delivering that amount of power, so " L.S." and 500 000
ayks
some kind of amplifier is necessary. A
The actual
'

amplifier is usually

associated with high initial and running
expense, but the writer will endeavour to
show that Such an instrument need not be
a costly affair at all.

/00,000
OHMS

250
OH

H.T. voltage
of 210 and an
input of 1 volt

R.M.S, is 1,250

milliwatts.

Circuit diagram of the amplifier described.
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If the eliminator previously mentioned
is used, terminal " H.T.+ 1 ' should' be

that the optimum load
of the Cossor 41 MP.
valve is 2,600 ohms.
Making the Amplifier
The constructional
work is remarkably

joined to that of similar name on the
eliminator, whilst terminal

" H.T.+ 2 "

may be taken to either of the terminals
H.T.+2 " or " H.T.-{-3 " ; the latter

generally be the better since a higher
simple, as can be will
voltage can be obtained from it by turning the

judged from the pho- potentiometer near to its maximum setting.
tographs and wiring The other three terminals will be connected
plan.
corresponding ones on the eliminator.
The first step is to to When
using any other eliminator, termake the chassis and

minal " H.T.+ 1 " must be taken to a tap-

panel. The former ping which gives up to 200 volts at 25 milmerely consists of four liamps and terminal `,`
2 " to some
lengths (two 12in. long slightly lower voltage tapping.

and two 7in.) of 3in.

good impression of the wiring and component disposition can be
gained from this illustration.
MAKING A UNIVERSAL AMPLIFIER
screws. Drill the
(Continued from previous page)

input employed is applied to the grid of the
first valve, a Cossor type 41 M.H.L. This
valve is coupled to a 41 MP. power -valve

through a resistance capacity unit. The
values of anode resistance and grid -leak
(30,000 ohms and 250,000 ohms respectively)

As stated above, the amplifier could be
by lin. wood, screwed fed from batteries, but the H.T. should
together. to form the consist of accumulators or super -capacity
sides of a box. The dry batteries. A voltage of between 150
plywood panel fits on and 200 should be applied to " H.T.+I "

top and

held in and from 100 to 180 to " H.T.+2." A
4 -volt accumulator will feed the filaments
panel, as shown in the
should be connected to terminals
wiring plan, to take the terminals and and
L.T.A.C." The negative accumulator
volume control potentiometer. The ter- "terminal
must be joined to the negative
minal holes are fin. diameter and have a terminal of the high-tension battery. If
small V " cut filed in them to take a batteries are to be used for high tension
projection on the terminal bush ; the supply they should preferably be of the
potentiometer hole is iin. diameter. In accumulator type, although super -capacity
is

place with eight

fitting the terminals an insulating' washer
are chosen to match the characteristics must be put on before each nut so as to dry batteries can be employed.
It will be obvious that any eliminator
of the M.H.L. valve.
insulate the terminals from the panel.
supplying H.T. only could be used in conCorrect grid -bias for both valves is
After attaching the terminals and potenobtained by inserting suitable voltage
dropping resistances in series with the

leads from the cathodes to H.T. -. To
prevent instability or feed -back the grid

of the second valve is decoupled by means
of a 100,000 ohm non -inductive resistance.

tiometer,

screw

the

two valve -holders

junction with a 4 -volt accumulator.

form of voltage of high tension
down and make 5/32in. holes through is Whatever
the grid bias will automatically
the panel near each of four terminals- beemployed
regulated to the correct amount by the
there is no hole near one " F " terminal. biasing
resistances.
The remainder of the components can
then be attached, making sure that the

Both grid -bias resistances are by-passed R.C.C. Unit does not foul any of the panel
by 1 mfd. condensers. The anode circuit holes.
of the first valve is decoupled by the
Wiring is straightforward enough and
resistance and condenser contained in the no soldering is required. Glazite is used
eliminator feed circuit.
for all except L.T. connections
The loud -speaker terminals are shown which are made in twin flex.
as being directly in the anode circuit of the
power valve. Actually it would not be
wise to connect any of the smaller -balanced
armature speakers to these terminals

Twisted flex is always preferable

a built-in transformer of correct ratio. In
cases where the speaker is not fitted with
a transformer it will be necessary to obtain
one of suitable ratio ; the latter cannot be
stated. here, since it will depend entirely
on the impedance of the speaker.
To enable constructors to calculate the
transformer ratio it might be pointed out

Using the Amplifier
The method of connecting
the amplifier to a pick-up or

Sweden's Thirty -Three Stations

From 11 kilowatts the power is
being increased to 38 kilowatts, and with
the addition of a further stage of ampliactual practice the results may not prove too fication, it is hoped to reach 60 kilowatts.
If this is not considered sufficient to secure
favourable.
a perfect service over the two provinces of
Compulsory Listening
Alsace and Lorraine, a new 100 kilowatt
IN Germany, listeners who do not renew transmitter will- be installed.
their broadcasting licences are forced

for this purpose since it intro-

duces a certain amount of capacity which reduces the possibility

because the anode current would be too of mains hum. The metallized
much for their windings. But an amplifier resistances are joined direct to
of this kind can only give of its best when the various terminals by means
connected to ,a moving coil speaker, and of their connecting wires.
such speakers almost invariably contain

SWEDEN, one of the first European

countries to build a high -power
station, has decided to increase the energy
of the Motala transmitter to 120 kilowatts.
The broadcasting net is an extensive one,
and in the number of stations ranks only
second to that established by Russia.

As most of the country is sparsely populated,

receiver has already been dealt
with, so we need now only consider how the power supply
should be applied.

This photograph gives a good idea of the appearance of
the complete unit.

FROM HERE AND THERE.

tion.

I

to secure an efficient service thirty-three to supply the reason for not doing so ; Reorganization of B.B.C. Network
broadcasting stations aro needed.
any adverse criticism of the programme FOLLOWING the launching of the new
is prohibited, and brands the culprit as
150 -kilowatt Droitwich transmitter,
Distance no Object !
an enemy to the present regime ! To avoid which is destined to broadcast the London
THE fact that Odessa is distant from unpleasantness, the licensing tax is paid, National programme, the London, North,
Paris by roughly 1,350 miles does not and thus the statistical figures published and West National stations will be closed
appear to prevent the former's 10 -kilowatt do not show any reduction.
down. By so doing, two exclusive channels
station from interfering with the broadwill be made free, and will be utilized
casts from the French capital. Their Radio Strasbourg 60 Kilowatts
for two other modern high -power transtransmissions are only separated by two
TO counteract German propaganda broad- mitters. One of these, North-East Regional,
or three kilocycles. In view of the fact
cast by Stuttgart and Munich, the will be situated near Newcastle -on -Tyne, the
that the Lucerne Plan makes considerable French P.T.T. has reconstructed the other in" the vicinity of Belfast (Northern
use of shared channels, it is feared that in Strasbourg station to obtain better radia- Ireland).
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COLUMBIA
create
RADIOGRAM

SENSATION!
A Standard
COLUMBIA
RADIOGRAM
SPECIAL FEATURES.

1. Band-pass circuit.

a. Flood - lit scale calibrated in wavelengths

FOR

GUINEAS

Hundreds of these instruments have been sold
in the past few weeks. Hundreds of people are

enjoying for the first time the delights of a
luxury radiogram - combining both radio and

gramophone in one cabinet - all the worthwhile stations, plus electrical reproduction of
EUROPE'S LARGEST

RADIO FACTORY
IS YOUR PLEDGE

OF COLUMBIA'S

RELIABILITY

your own records. And the reason why they
are buying this model is simply that never before
have Columbia made such an instrument at such
a price. Have you got yours yet ? If you have
promised yourself a radio -gramophone ' some
day,' NOW is your chance to get it ! Remember
that this model, No. 620, is a standard product
of the Columbia factory - proved by 1093 tests.
Ask to hear it ! Write for literature.

with station -finder.

3. Energised moving -coil
speaker. 4. Provision for

additional speaker. Pick-up with reversible
head, for easy needle -change. 6. Universal
automatic brake. 7. Volume control common
to both radio and gramophone. 8. Induction
motor. 9. One knob tuning with induction
gear. to. Three aerial tappings. tr. Mains
aerial device. 12. Low running costs.

-AND FOR THOSE HOMES

WITHOUT

ELECTRICITY

A NEW BATTERY RADIOGRAM

with all -mains performance
Embodying
the new principle of Constant Quality

AMAZES THE EXPERTS !

Amplification

(C.Q.A.)

this

new

Columbia Model No. 1003 demonstrates for the first time that a Battery
Radiogram can be the full equivalent
of an all -mains instrument in its volume

and quality of reproduction. Ask to
hear the Columbia C.Q.A. Battery
Radiograph.
hire purchase.

RADIO AND RA'

0 GRAPHOPHONES

Price zo GNS. or by

The Co,,lIdes Graphophone Co., Ltd., (Dept.PRIV 181133)
Oderkentoeft Rd., E.C.J.
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NEWNES'

Fl LMCRAFT

"THE OWL"

55/.

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
tine art. It is not necessary to be a practical cinemato-

grapher 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.

Read the

FILMCRAFT

" Wheless World's

By ADRIAN BRUNEL

GLOWING TRIBUTE

Au 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

to

GRAMPIAN

by other well-known experts.

Speakers

The "Daily Mail" says: " I am happy to be able
to

is

This is an

written with sound common

FILM Tp,FsoF,1,1!QUE

Wireless World," Oct. 21st.

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.

Your set is as good as your loud
speaker allows it to be. Your radio
reproduction

Filmcra ft

text -book,

sense and a grand sense of humour."

"Reproduction has distinctive
quality associated with dual
source reproducers."
-See full report

recommend

admirable

the finest only if

your loud speaker is a Grampian.
No other speaker reproduces music,

song and speech so naturally and

3%
By post 3/10 each

with such outstanding fidelity of both
bass and treble notes.

each

Musicians and music critics, constructors and contractors, set designers
and set manufacturers, all choose

GEORGE NEWNES, LIMITED

Grampian for quality reproduction !

8-11 Southampton St., Strand, London, W.C.2.
Geo. /V euincs,

MIDIAN

362 GUARANTEED VALVES

SPEAKERS

SAVEYOU 50 %

P.M. DUALS

" The Owl " (Midget) 55/- " Senior " (D.P.4) 79/6
PERMANENT MAGNET UNITS
35/B/P.C.1 with Baffle Box
45/P.C.X. with Cabinet -front Fretted Baffle
L.M.1 £5. 5. 0. Transformer 15/- MIDGET 32/6
P.M. CABINET SPEAKERS
Model A

47,6 Model B
ELECTRO-DYNAMIC UNITS
Midget .... 25/- E 8

GRAMPIAN
REPRODUCEE3,
LTD.,

Kew, Surrey

E.1 X
E.1
25/- E. Dual
1 P.M. and I Energised in Dual.
Bottom, Sides and Silk

57/6

32/6
60/Cabinet Top,
7/6

All models have multi -Ratio (including " Class
B ' " Transformers).

If your deafer does not:stock, send for 362
post free direct! from the makers.
362 are NON-MICROPHONIC and are

definitely as good as any, and better
than most. FULLY GUARANTEED
and BRITISH ALL THROUGH.

I The

315.2.

1"ClassB ''

vete.

gleesMail.

rot.
nine from an,
battery set at
negligible current
drain ,and tx in eastIi,

Sc added to any

Pawn/ set Si, anyone.

Post Free From

3r6

" 362 " BATTERY TYPE VALVES :-H., HL., &I
L. 3/6.

Power 4/-. Super -Power 46. S.G. 7/6..
Var-Mu 7/6. " Class B " 9/-. Pentode type 10/-.1
(Iletallised 3d. extra)
I
COMPLETE 362 "CLASS B" KIT. "Class B," Valve,:
7 -pin

valveholder, Input & Output Trans! ormers,1 with

lull instructions, 2,8/6.
I
M.C. SPEAKER, incorporating Class "B "Input & Output
Transformers and_" Class B " Valve. Only 4 wires to connect. 50/%1

Cash with order. Cheques and P.O.'s must be crossed and made payable to:THE 362 RADIO VALVE Ca., Ltd. (Dept. W.27), Stoneham Road, London, E.5.
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R.E.ADEZT
A Baseboard Mounting Hint

\\RN KLES

TH E

HALF GUINEA
PAG E

statioict on the loud -speaker in the set, and

I HAVE often found it a good idea to
mount all large components, such as

THAT DODGE OF YOURS !

j

Every Reader of " PRACTICAL WIRE- !

transformers, chokes, and large fixed condensers, on strips of wood, thus raising the
component a short height above the baseboard.
Connecting wires (particularly

LESS" must have originated some little I
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

then, by throwing the switch into the
other. position, I was able to hear the
programme in the distant room. When
this programme became unsatisfactory, I

Turn that idea of yours to
account by sending it in to us addressed

filament leads to valve -holders) can then be

half -a -guinea.

passed straight through without bends,

to the Editor, "PRACTICAL WIRELESS,"
George Newnes, Ltd., 8-11, Southampton
Street, Strand, W.C.2. Put your name and
address on every item. Please note that every
notion sent in must be original. Mark
envelopes "Radio Wrinkles." Do NOT

thus simplifying wiring. Another method,

a little more complicated, is to mount the

I enclose Queries with your Wrinkle.

ii

111.0411M00110411M1

MI

Two or more lengths of bare copper
fixed at each end by means of screws,
which are then cut off and filed flush.

WOOD SPACER

WITH FILED
SLOTS

aerial wire are pulsed down the tube and

Pea

CR055 WIRES

To fix this tube in position a corner of one

WIRE PASSING UNDER TRANSFORMER.

EBONITE SPACER.

A loud-spe.alur extension arrangement.

of the concrete paving slabs was cut was able to obtain another station, by
away. The tube was then inserted in the returning to the set and reversing the
hole, and, whilst maintaining a steady switch, thus energising the loud -speaker
downward pressure. was turned by means of in the set. This programme could then

be heard in the usual way on the other
It will be found that comparatively loud-speaker.-L. AITCHISON (Durham).
little effort is required to force it right Switching a Dial Light
down into the ground. The ends of the
AS battery
users appreciate every
wires were then well cleaned, twisted
economy which can be effected, it is
the
custom
for
constructors to include
MO PARTS
some
means
of
switching
off the dial light
Ai; COrPE WIRE
SOLDERED
when not in use, and though there are
TO EARTHWiRE.
a footprint wrench.

less obtrusive ways of doing this, a separate

4" SCREW
BRASS
TUBE

BRASS
TUBE

A useful baseboard -mounting hint.

components on ebonite legs (cut from old
lead-in tube). This allows room for small
condensers underneath if required. The
accompanying sketch shows the arrangement quite clearly. Of course, grid wires

GAS

PIPE.

switch is often incorporated. A much
neater way is represented in the accompanying illustration. Instead of returning
the lead to negative L.T., either direct to
the chassis or through a switch of normal
design, the lead is taken to the aerial lead

of the set, which must include in its length
an aerial series condenser with a shorting

'When the switch is closed-i.e.,
when the condenser is short-circuited for
switch.

maximum volume-the dial light is switched

on to assist in the " searching " which,
probably, is then taking place. Once the
station wanted is located, and accurately
should not be passed under L.F. transtuned, the volume will be slightly reduced
formers.-R. GRADER (St. Albans).
by the turning of the knob to bring the
together, and soldered to the earth wire aerial series condenser into circuit, and the
An Efficient Earth Tube
leading to the set ; the joint being well dial light will be switched off. AlternaDIFFICULTY having been experienced covered with rubber and adhesive tape.- tively, if the set is to be left at its maximum
in obtaining a good earth which had D. TANGUY (Portsmouth).
sensitivity, it is reasonable to infer that it
to pass through a concrete paving, the
will be only for a short period, in order,
following cheap and efficient tube was Loud -speaker Extensions
(Continued overleaf)
MY set has a self-contained louddesigned and found very satisfactory.
speaker, and when I am in any other
A length of tin. iron gas pipe is used ;
AerialSeries
five or six feet will probably be sufficient room I cannot hear the programme satiscoitdi
for most situations. This size of piping factorily. To overcome this I obtained
Aerial
will be found to be approximately 13/16in. another loud -speaker, which I placed in
diameter. In each end is driven a short the distant room and ran leads from it to
SIDii
length of brass or copper tube, and in the the set. On the back panel of the set I
lower one is fixed a steel point. This fixed a D.P.D.T. switch of the rotary
An efficient earth tube
made with gas piping.

should have four flats on the tapered portion type, together with two terminals. Then
as shown in the sketch. The distance the leads were removed from the loud-

across the corners must be a little greater speaker in the set and connected to the
than the diameter of the pipe, and the shank Centre terminals of the switch. One side
end is filed to a driving fit in the brass tube. of the switch was connected to the loudA few holes are drilled in the pipe to allow speaker terminals and the other side to the
the access of moisture, and a tin. tapped terminals on the back panel. The extension

hole is drilled at each end through the leads are also connected to these terminals.
brass and iron.

In this wav I was able to tune the required

L

Aral Light
.5/2ortmq Scuttth

T*

H 77L .7:-

A handy switching device for a dial light.
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RADIO WRINKLES

The speaker unit is attached to

brass.

same.

Similarly,

a

meg.

resistance

a wooden support F, and. the latter is not would halve the frequency, whilst a resistto the cabinet, but is placed ance of 125,000 ohms would double it.
perhaps, to hear some important item from attached
two guides p, so that its distance During these tests the same lamp should
a weak or distant station.-N. ROLLASON between
from the front of the cabinet can be varied, be used and the voltage kept steady. In
(Canterbury).
the greater the distance, the less the bass, the case of producing a musical note, the
and vice versa. In order to obtain a fine upper limit of frequency is governed by
Making a Straight-line Tuning Seale
HAVING made the "All -Wave Two" re- adjustment, the knob G is fitted. This is persistence of ionization of the gas, which,
(Continued from previous page)

cently described in PRACTICAL WIRE-'

locked to the rod by nut A, which is

LESS, and being very pleased with the passed through a hole in bracket E, after
results obtained, I decided thoroughly to which nut B is screwed on and soldered
in position, or it may be held
Weafr S,oreew
Enamelled
A hole is
G4gos,in,
Pulley
Enamelled by a lock -nut.
bored in bracket G and a nut
Coprper
Then cold

in

turn, depends upon the amount of

For example, a certain
combination of resistance and condenser,
as in -Fig. 2, might reach, say, 500 p.p.s.,
current flowing.

after which one continuous discharge would
take place, due to the above reason. The
C is soldered in position, after remedy is to use a higher value resistance,

Condenser
1.12.49S.W5

OFOPPP,

Were

Leaute

Deal_ZVdre

Cardboard
Scale
Ecordenser
S,omdle

a very fine control results,

which brightens up the

4- :60:e

reproduction

Spasb'le
5-aaan
223.W6

which the rod is inserted and and a lower value condenser, so as to
the brackets fixed as shown. reduce the mean value of the current
By rotating the knob carefully

surprisingly.-

D.0
MAINS
SUPPLY

H. ADAMS (Leeds).

Uses for a Neon Lamp

&zee.

FOR the practical radio ama-

Sheeth-on

A simple method of making a straight-line tuning scale.

teur a neon lamp is a very
handy gadget. Its use, how-

Fig. 1.

modernize my set and fit a straight-line ever, is in a great many cases confined
tuning scale. The sketch herewith shows to testing continuity in various circuits or
how I made this action with material taken

from the " junk box."

The back plate

components.

D.C.
There are other uses to which it may be
MAINS
put, and they include checking the capacity
.0005.mfb.
SUPPLY
wards painted with aluminium, and the of large condensers, checking high resistcondenser was fixed to the back of this ances, and producing electrical oscillaby the usual one -hole fixing. An old tions within the audio -frequency range for
ebonite 3i -in. dial was grooved for a testing, etc.
It is well known that
Fig. 2.-Circuit diadriving drum and fixed to the spindle by these lamps do not conduct until a certain
grams showing uses for
a 4 B.A. set -screw tapped obliquely into electrical pressure (breakdown voltage) has
Neon lamps.
the centre hole. A thin cord was taken once been reached between the electrodes, and
J O
AMPURE R. P
around the drum and over the pulleys, that when once a discharge has commenced
being joined by a weak spring lin. long to the voltage must be brought to a consider- flowing through the lamp. With care,
which is soldered a short length of enamelled ably lower value (extinguishing voltage) it is possible to produce a very wide range
copper -wire, which is afterwards bent to before the current flow ceases. If we of audio frequencies by the above method.

was made from 22 -gauge sheet -iron, after-

shape over the scale to act as a pointer.

consider the circuit in Fig. 1 we shall see
The pulleys are small terminal nuts drilled how this property may be utilized-N being
The
slow-motion
with a clearance hole.
the neon lamp or tube, C is a large condrive consists of 18 -gauge copper -wire denser, and R a high resistance. As soon
formed round a jar and screwed to the as the switch S is closed, current trickles
back of the drum. The drive is by friction through R and charges the condenser until
in the usual way. The scale, of thick card- the breakdown voltage of the lamp is
board, which is omitted from the drawing reached. The condenser then discharges
in front elevation, is fixed by nuts on to

the same spindles that carry the pulleys.

Only a D.C. supply may be used, and the
voltage of supply must be a little higher
than the breakdown voltage of the lamp.

An ordinary 5 -watt neon lamp may be
employed, but it is preferable, first of all,

to ',remove the resistance in the cap of
the lamp, and in that case the lamp

should never be directly connected across
through the lamp until its extinguishing a supply.-J. R. PERRY (Norwich).
voltage is

reached, and then the

con-

denser becomes charged up again through

An Improved Terminal

THE accompanying sketch shows a
simple dodge for converting a terminal
The smaller the so that the end of a connecting wire can he
condenser the higher the frequency of instantly gripped or released. The thread
Jperations, as it takes less time to of the terminal screveis stripped so that
charge and discharge. Cense- the nut slides easily up and down, and
Err
quently, the larger the condenser, between the bottom of the nut and the
I'll' -' the lower the frequency, and the base of the terminal a fairly strong coil
lower the resistance the higher the spring is placed. A hole is drilled through
frequency as more current is the top part of the stem, as indicated,
SPEAKER
passed and the condenser is to take the end of the connectng wire, and
charged more quickly.
it will bo seen that to insert or release
Thus we can arrange a very the wire it is only necessary to depress the
simple circuit to produce a variable terminal nut.
musical note, with a variable resistance or
Strip Thread off Teraunal
a variable condenser, or both, as in Fig. 2,
the resistance, the process repeating
itself indefinitely.

BAFFLE BOX.

GUIDE BLOCKS
(EO

CON. KNOB

.

A device for
controlling the
tone of a loudspeaker.

and in this case an ordinary tuning condenser is employed in conjunction with a
Station names, cut from the programmes, grid
leak. Alternatively, we can arrange for
were stuck in position after calibration, and the frequency
to be so low that each flash
the whole, when behind a neat window, gives of the lamp may
be counted. The latter
a very effective appearance to the set.- arrangement will
be of great value in
J. E. DUMERTON (Enfield).
checking large resistances or condensers
by substitution.
Speaker Tone -control Device
For example, in one particular case I
THE accompanying sketch shows a
device, made up from scrap, to control obtained a frequency of 1 p.p.s. by using
the excessive bass response often ex- a 250,000 ohm resistance with a 1 mfd.
perienced when reaction is used to bring condenser. Changing this condenser for
uNn Su

(F)

in a distant station. The parts required a .5 mfd. would double the frequency,
are three nuts, a short length of screwed whilst a 2 mfd. condenser would halve the
rod, an old condenser knob to fit, and two frequency, and, of course, another 1 mfd.
rectangular brackets made from stout condenser would keep the frequency the

Screw

Hole to take
End of Wire

Converting a terminal to provide for quick
release of connecting wire.
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COSSOR RADIO

Luxe

COSSOR
KINGS

OF THE

AIR

A.C. SUPER -HETERODYNE
S I X VALVES (including Rectifier)
ENERGISED M.C. SPEAKER
Utilising no less than seven tuned stages, controlled by a single
illuminated dial (wavelength -calibrated), this handsome Cossor
All -Electric Super -het gives a really remarkable performance.

It

is capable of bringing in every worth -while European station at
programme strength, free from local interference. And, due to its
specially designed output stage and energised M.C. Speaker, its
reproduction is of that superlative quality usually associated only
with receivers of much higher price.

Your dealer will gladly demonstrate this outstanding Cossor
Super -het in your own home-ask him to arrange it to -day.

ALL

COSSOR

ELECTRIC

RECEIVER

635

SUPER 0 HETERODYNE

MODEL

EVERY MODERN
REFINEMENT
Receiver as illustrated, complete with six Cossor
Valves. viz. : MVS/PEN (Met.) Detector,
MVS/PEN (Met.) I.F. Amplifier, 41 MP. Oscillator, MSG/HA (Met.) Second Detector (Anode

Bend), MP/PEN Pentode Omput and 442 BU
Rectifier Valves. The latest type Maths Energised Moving Coil Loudspeaker. Illuminated
single dial tuning, calibrated in wavelengths
(2001570 and 1,000/2,000 metres), combined
volume control and on -off switch. Tone control. Handsome walnut -finished cabinet Ir
high. 18' wide, 114" deep, complete with pick-up
plug and socket. Mains aerial. Sockets for
additional Loud Speaker. For A.C. Ivlains
only, 200/250 volts (adjustable), 40-100 cycles.
PRICE

£14.4.0
Hire Purchase Terms. 3z/6 deposit and
ti monthly payments of 2616

Prices do not apply in I.P.S.

To A. C. COSSOR LTD., Melody Dept.,
Highbury Grove, London, N.S.
Please send me a copy
of Your photogravure
catalogue of Caesar
Receivers (IMO)
Address

8.20

PR AC. 1F1/11/33

3960
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Practical Points to be Conside red When Arranging Switches for Receivers or Radiograms.
BY the exercise of a little ingenuity it is By H. BEAT HEAVYCHURCH Radio Or Gram
possible to arrange for a number of
interesting and

useful

switching main

tuned circuit shorted out when
operations by means of which the circuit operating on the medium -wave band, but
and perform- that corresponding alterations are also
ance of a re- made to the aperiodic aerial coil and
to the
ceiver can be reaction coil.
varied at will.
The chief difficulty in

While a very high -frequency switchlarge number ing is the losses caused

of combina- by the leads connecting
tions or modi- the components to be

ficationsis
possible, however, the in-

Since the wave -change switch is so frequently screened in this way, its design and

position is largely outside the amateur's

control, but the next type of high -frequency '
switching to be discussed (strictly speaking
it is a mixture of high -frequency and low frequency switching), can generally be

arranged to suit the constructor's personal
requirements. I refer to the arrangement

switched to the switch
terminals, and also the

losses in the
discriminate themselves.

switches

These leads act as

small condensers, as do

also the various metal
parts of the switches,
and

permit

high -fre-

quency energy to leak
away. For this reason,
it is desirable to make
the connecting leads as
I.

- Simple long -medium
wave -switch.

use of switching in radio receiving circuits

is not recommended-indeed, in certain

portions of the apparatus, switching is to
be avoided as far as possible if the maximum efficiency is to be obtained.
Time was when the number of stages of
high- and -low -frequency amplification was

normally controlled by switching. To -day

modern practice is to provide sufficient

amplification for all normal purposes, and

to control it by varying the gain-as in
the case of variable -mu valves-or by
using, a part only of the available input

to a stage or of the output of a stage, as in
the case of a volume control potentiometer
in a low -frequency amplifier.
Ganged Switching

Fig. 3.-As many as five switches may be ganged in a 3 -coil
assembly.

short a possible, and
it is generally arranged that the wave - whereby the set is changed over from radio
change switches are enclosed in the coil to gramophone reproduction.

screening can, thus forming part of the

complete coil assembly, and only the operating rods protruding outside.

In most sets, this occurs at the detector
grid, the detector valve serving also as the
first low -frequency amplifier for gramophone reproduction. It will be clear that
two operations are involved here-first,
the pick-up voltage must be applied to
the grid of the valve in place of the radio
signal ; and second, the operating conditions of the valve must be altered from
the unbiased condition necessary for deteetien to the negatively biased condition
which is essential for distortionless Class
" A" amplification.
A very popular and incidentally very

simple method of doing this is by a

complete change over as illustrated in
Fig. 4, from which it will be seen that

the grid of the detector valve is joined to
the moving switch arm of a single pole
switch.

So far as switching in radio -frequency
circuits is concerned, the guiding rule isdon't. The sole exception is in the case of
the wave -change. switch.

Detector 'a -ad Cod And
Arachoop

Band - 425j- awl

Changing from

one waveband- .to a lower waveband is
usually accomplished by short-circuiting
a portion of the tuning coil, as illustrated
in the first diagram, Fig. 1.
In most modern receivers, however,
there is more than one tuned circuit, and
it is desirable to operate the wave changing switches of all these circuits
simultaneously. Usually this is arranged
for by connecting the operating mechanism
of all these switches to a common operating

In one position of

thange-over
his arm the grid is connected to the grid

condenser and grid leak, so that the

radio signals can reach the valve, while
in the other position the condenser and
grid leak are disconnected, and the grid

of the valve is , joined to - the pick-up
circuit in which is included the necessary
grid bias.
Alternatives

The version of this circuit for a mains
set is given in Fig. 5. Here the grid bias
is achieved by means of a resistance in

the cathode lead, in the usual way, but

this bias is inoperative while the switch is
spindle, as indicated by the two -gang set
in the radio position because the grid leak
of coils illustrated in Fig., 2, while a three
is returned direct to the cathode.
gang is represented graphically in Fig. 3. Fig. 2.-A section of a radio receiver, showing the There are various alternative arrange Referring to this diagram, it will be ganged coil switching arrangement which is now ments for radio -gram switching. For ex observed that not only is a portion of each
ample, in Fig. 6 the pick-up and grid bias
common practice.
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mNTt

the position of this switch-in the low

tension negative lead. ' In this, arrangeby the action of a ment both high-tension negative and
single pole switch, low-tension negative leads are broken
and no arrange- when the switch is " off," so that,
ments are made
for disconnecting

I

Short

1-1/

even should an accidental contact be made
between the high-tension and filament

LT -A

wiring, sa3i, while

..5"Inc1e Pole

Chance -Over fiedch

making adjust -

no damage
In& menfs,
can occur.
Compare this

HT-

arrangement with-the incorrect connections in Fig. 8.
Here, if a short circuit should Fig. 8.-The wrong way
occuebetween the high-tension to connect up an on -off

wee
Su/ech
L.r-

positive wiring and the lowswitch.
tension positive wiring as indicated by the dotted line, a important to see that the connections
complete circuit to H.T.- is to the dial lamp of the variable condenser
available through the valve (if such a lamp is incorporated) are on the
filaments, and the complete " off "side of the battery switch as indicaset of valves is sure ted at " X " in Fig. 7. It is also advisable
68 -to be ruined.
that all the wiring between the terminals of
Avoiding Waste

during repair or adjustments will
Another very im- contacts
likely result in serious damage to
portant point in con- very
nection with the on/off switch is where the valve filaments.
screen voltage to a screen grid valve is Mains Switching
obtained through a potentiometer, as is
It is not usually considered worth while
often done for purposes of volume control. to incorporate a switch to disconnect the
It is vital that this potentiometer be filament of the high -frequency valve during
disconnected when the set is not in use, so the period when the gramophone pick-up is
as to avoid waste of high-tension current. being used, but if this is desired it. can be
This can be arranged as in Fig. 9, where a arranged by using a double -pole switch for
the radio -gram change -over

Fig. 4.-Simple radio -gram switching.

"MEW
01,

the radio -frequency portion of the
circuit. The advantages of this arrangement are simplicity and cheapness,
and the disadvantage lies in the fact
that while the pick-up is in use the
radio -frequency signal is still applied

to the detector grid. Usually the radio
is swamped by the gramophone because
the pick-up is, to all
intents and purposes, a short
circuit across the tuned
circuit, but the radio -fre-

the set and the actual switch is well insulated, as should this be bare accidental

L7.* as' illustrated in Fig.

11.

Here one arm and set of contacts is connected exactly as

quency impulse is there all
the same, and is likely to

in Fig. 4, while the filament

L.' switching is performed by the

make some difference to the
quality of reproduction.

second pole of the switch.
Switching for a mains

receiver is simplicity itself.

Correct Filament Switching
It is not necessary to
discuss the question of

Fig. 7.-On-off switching for battery sets.
switching in or out low -frequency stages, three-point switch is employed.
because in modern sets this is not doneIn the case of variable -mu screened -grid
principally because most sets have but one valves in battery sets, it is usual to obtain
low -frequency stage. The next problem varying bias by means of a potentiometer
to receive attention, therefore, is that of connected across the grid -bias battery.
the main on and off switching of a receiver. The on /off switch in this case must ,be
Dealing first with the battery set, all that arranged to break the potentiometer circuit
is required in the in order to prevent the grid normal way is a bias battery from being
single -pole switch prematurely run down. Fig.
in the low-tension 10 shows how this can be

battery lead, as done by means of an "ordinary"
indicated in Fig. single -pole switch.
7.
In arranging the lowNote carefully tension switching it is

HT- All that is required is a single pole or double -pole switch

in the mains circuit' as in-

dicated in Fig. 12. The best
place for this switch, from a purely technical
point of view, is as close to the house mains
leads as possible. Some listeners, however,'

Prefer this switch to be mounted on the'
main panel. If this is considered essential,
place it on the low -frequency side of the
set and not on the higlt-frequency
side. Take care also that the leads
both to and from the switch are of
the metal screened type, in order to
avoid the risk of introducing mains
hum.

In a mains radio -gram with an

'

(Continued overleaf)

Z.&

Single Pde

Cha nce Oven
Skpilc1/2

Cathode
Terminal

L T-

Fig.
"MMII
MEI

5.-Radio-gram switch for
mains -driven receivers.

Fig. 6.-An alternative

scheme to that suggested
in Fig. 4.

68-
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to men who

position, that is, the
switch knob on being

want careers

snaps " into position
very definitely so that

pressed,

turned,

or

psychologically the user

ADIO

is given the impression

of the job being well

done.
Where
contact is
pstablished through a
metal
blade
being
" sprung into spring

side faces there is the
added advantage of a

HT- self-cleaning action, and
naturally this is of

material advantage in
ensuring that the contacts do not become
Fig. 9.-On/off switching where a screen pa tentiometer is used. clogged with dirt, and

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 this way either intro(Continued from previous page)
duce a high resistance into the circuit or in
electric turntable it is necessary to provide a many cases prevent electrical continuity
switch for the electric motor, unless an altogether. The mere fact that so many
automatic switch is
L
incorporated in the
pick-up arm. This
switch, again, may be
6-)nae
an ordinary single -pole
Pole
electric light type
snap -toggle

radio use.

Having dealt at fair
length with several
switch applications, it

Without cost, or obligation, please send me Yun

information about the Courses I have marked X

7.2 be'e-/Yu.....
AZ 7To

Poleriliornekv,

Bias

-

is necessary now to make one or two

Fig. 10. - Onl off switching
observations about switches generally.
which also breaks the G.B.
In the early days of radio both commerpotentiometer circuit.
cial and home -constructed receivers
suffered a good deal from faulty switches. switch manufacturers are now totally enUnless the contact is a good one, both closing their products in moulded or other
electrically' and mechanically, very un- type dustproof covers ensures that the arch

NT# pleasant crackling noises
are sure to arise. The

ordinary

enemy of radio-dust-is being kept from
one vulnerable component at least.

push-pull

Another point to which the user must
give serious con-

sideration is the
nature of the circuit
which is to be made

Double Pole
Chance Ows-.

There is also a Course for the Wireless
Salesman. This, in addition to inculcating the

International Correspondence Schools, Ltd.,
Dept. 94, International Buildings,
Kingsway, London, W.C.2.

sY. 77-

General Observations

intimately concerns every wireless dealer and
his employees. The Operating Course is vital
to mastery of operating and transmitting.

at once.

L.r-

switches

specially designed for

in particular, with their Servicing, which to -day

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

e5Witelt

switch, or one of the

/ch

and broken by the
switch.

suitable
.L.

TO

One of

rating

must be chosen to
handle the voltage

and current to be

r employed, In every
case it is advisable
to choose and use
a switch which
has the casing
Fig. 1 .-Double -pole change -over radiogram switch controlling
and operating
filament of H.F. valve.
knob (or " dolly "
switch was very prone to this. Frequently in the case of a toggle switch) insulated
1

the bush in which the switch rod moved from the contacts.
was a faulty fit, or, alternatively,
I

CI COMPLETE RADIO
El RADIO SERVICING
Cl RADIO EQUIPMENT
la RADIO SERVICING AND SALESMANSHIP
El WIRELESS ENGINEERING
El WIRELESS OPERATORS

the spring contacts that were shorted

by the metal end of the switch rod
lost their springiness and failed to
register correctly when contact
should have been made.
Except for very simple operations ,AC.
the push-pull switch seems to be Ma777.5"
losing favour and is giving way to
those of the
snap " variety.
There are many patterns of these
on the market, but, speaking
generally, they have a spring -con.

Name...
Address

.........

Age,»

trolled action, and this ensures a

Double

.ode

65Y7/1h

Alazns

79:2/zycriMer

much better electrical contact. It
is impossible to find a " half -way " Fig. 12.-Simple mains switch far all -electric receive,.
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MINIVER 'S

SUPPLEMENT

its use is to prevent any resonating
drumming effect.

The next consideration is the provision
of an outlet for the sound waves from the
back of the speaker. This is essential for
life -like reproduction, quite apart from the

question
of pre-

venting a
" boxed in"effect.

The longer

DESIGNING YOUR OWN RADIO CABINET
Some Practical Suggestions for a Number of Up-to-date Designs.

By W. B. RICHARDSON.

or

the

path of
the sound
waves

from

the back to
the front of

the unit,
within

rea-

MANY of the designs for sets offered separate power pack. Moreover, the set is son, the better
to the public by the radio press adorned with a certain number of controls will be the ste-

are not accompanied by any sugges- which will have to protrude through the reoscopic- or
tions on how to house the completed re- cabinet, and will therefore form some part should we say

This is not necessarily an oversight of the outward design.
Generally

ceiver.

SHELF. AND SOUND
PARTITION

speaking,

and on these will depend

I
r
,

o

o
I

.

..,

1

I

-effect which

there are three ways of is so essential to
arranging the contents, realism of re- Fig. 5.-View of rear of

J

I

"stereophonic"?

.

c,.

.

I

Fig. 1.-Three possible alternatives for the arrangement of set and speaker in a
self-contained receiver.

production. Fig. cabinet with (inset) details
of corner joints.
2 shows two

ways of providing a " back door ".for the
sound waves. .The most usual is to cut a

hole about the same size as the speaker fret

in the back of the cabinet opposite the
speaker. The other way shown is to provide
openings or louvres in the sides, top, or
bottom of the cabinet. Although both
methods are shown, they would not, of
course, both be employed in the one receiver.

A further refinement from an acoustical
point of view is the provision of a shelf or
division between the speaker compartment

the shape of the cabinet. The speaker and the receiver portion of the cabinet.
know that many readers already have may be placed above the set, the set In some designs this will be included in
on the part of the designers, for they well
cabinets they wish to make use of, or they
may prefer to design their own.

It is for those readers who like to

above the speaker, or the two units may any case in the form of a shelf for batteries,
be situated side by side. These alternaetc., but if there is no need for a battery

design and construct as much of the receiver as they possibly can themselves
that this article is intended.
Elements of Design
For the purposes of this article we will
confine ourselves to a study of the " all in "

type of cabinet-that is to say the popular

shelf, the dividing wall should nevertheless
still be included. Its object is to insulate
the receiver itself from any direct impingement of sound waves from the speaker on

OPSNINC IN
REAR OF
CABINET OA
ALTERNAPPELY
LOUVRES BY

to the valves and vanes of the variable
condensers, thus minimizing the risk of

70P OR SIDES

70 PERMIT
EXIT OF SOUND
WAVES FROM BACK
OP SPEANER

microphonic feed -back.

type which houses the complete receiver.
In the design of such cabinets there are
several points to bear in mind. The chief

of these are : acoustical properties, ap-

pearance, and mechanical strength.
In designing a cabinet, the scope which Fig. 2.-How to obtain a baffle effect with a

we can allow our artistic imagination is cabinet. Arrows indicate the path of sound waves
limited by the fact that we have two, and
sometimes three, irregularly -shaped masses tives are illustrated in Fig. 1. The dotted
to be accommodated in the one cabinet. lines represent the position of the third
I mean, of course, that we have the speaker, unit-namely, the batteries, when such
the set itself, and sometimes batteries or a are employed. In each case they occupy
the space behind and around the
CORNER -2'

A Matter of Finish
Having decided on the acoustical essentials we are in a position to elaborate
our design. From the point of view of
appearance there are, broadly speaking,
two methods of obtaining a pleasing result.
One is to use a very simple design, and to

rely on the markings of the wood and a
(Continued overkaf)

speaker.

MOULDING

Preventing Drumming

Before proceeding with details

we must not forget that the design

must conform to the acoustical

requirements previously mentioned. These are quite simple

and need not in any way restrict

the scope of the design in the
matter of outward appearance.

In the first place, the wall of the
cabinet on which the speaker is
mounted must be rigid and of a
non -resonant nature. This pre-

supposes the use of some such
material as a
Fig.4.-Constructional details of the cabinet shown by Fig. 3

thick plywood
Obviously

board, as in Fig. 2.

Fig. 3.-A simple but effective design carried
slut in satinwood and ebony.
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A Simple Mahogany Cabinet
Apother design for an upright receiver is
illustrated in Fig. 6. This again is of
somewhat austere outline, and relies for its

THE BEGINNER'S SUPPLEMENT-(Continued front previous page)

effectiveness largely on the finish of the

It looks rather nice made in highly
polished mahogany. Either plain mahogany
or mahogany -faced plywood may be used.
wood.

The latter is less likely to warp. In this
design you will notice that a rectangular
opening to harmonize with the speaker

opening is cut in the front for the controls.
In this case the cabinet is intended for use
with a set which has its own ebonite panel
on which are arranged the various " knobs."
The set simply slides in from the back so
that -the panel comes flush up against the

Fig. 8.-Sectional views of the cabinet shown in Fig. 7.

highly polished surface in order to obtain

To add rigidity to the front the thickness

the desired effect, while the other is to of the upper portion is increased by screwing

introduce some elaboration of form such an additional board to the back of the fret.
as is usual with period furniture, making This baffle -board has an opening in it
the cabinet conform to some well-known coinciding exactly with the fretted opening
in the front. When in position the speaker
style, such as Sheraton, Chippendale, etc.
The modern tendency is towards the first gauze is added. This latter is of old gold
method, and this will therefore claim most

of our attention. Incidentally it has the
one

great advantage for the

tinsel.

The back of the cabinet is fitted with a

opening.

The cabinet shown in Figs. 7 and 8 is a

good example of the " single decker " type.

Fancy moulding playa a large part in the

design, but nevertheless the construction is
quite simple. The moulding employed is
such as is used for making the lids of small
cabinets and similar articles. It is rebated
along the top edge to take a panel 3/16in.
or -kin. thick. The same pattern is used
both for the top of the cabinet and

for the base. For the latter a

amateur in that the construction
is usually very easy.
Of course, one must use a cer-

tain amount of imagination in
the choice of a design, bearing

complete strip is used for each side
but the middle portion of the front
and back strips is removed with a
fretsaw to give the pattern shown.

ings of the room in which the

and screwed together (the corners

The four strips are then glued

in mind the decoration and furnish-

receiver is to be used.
Syeamore and Ebony
A good example of simple but
effective design is shown in Fig.
3. It is carried out in light syca-

are mitred, of course) to form a

rectangular frame. The middle of
the frame is filled in with a plywood panel 'which fits snugly in
the rebates along the top edge of
In this way a
the moulding.

more or satinwood set off by

stand is formed which is something like an inverted tea tray.
On this the sides of the cabinet

ebony coloured feet, control knobs,

and the diagonals of the speaker

fret. Actual measurements, except

of one or two details, are not

shown on the drawings because

Fig. 7.-A design in oak which makes full use of ornamental

they will naturally vary according
to the size of the receiver to be accommodated. The first part to construct is the
framework. This, as shown in Fig. 4, is made
of Sin. by Sin. stuff with the exception of the
side rails at the top and bottom. As these

mouldings.

door for access to the contents as illustrated

are erected.

The top of the

cabinet is similar to the stand
but without the cut -away in the
edge of the moulding. You will

notice that the end walls of the cabinet
in Fig. 5. Before securing the back in are of comparatively thick wood. This
position the dividing shelf is placed inside is because there is no frame to the
and glued to its bearers. The whole thing cabinet as with the other models. The

is finished off by carefully rubbing down, thick end walls, in conjunction with the
form part of the rounded top and bottom filling all holes and crevices with wood moulding top and bottom, serve to give
edges they are made of rebated moulding filler, and french polishing.
the necessary mechanical strength. Howspecially made for this purpose and obtainever, in order to pass the controls through
able at any good handicrafts store. Fig. 5 -a, TOPICAL TECHNICALITIES. rg- the front it is necessary that this should be
REACTANCE (CAPACITATIVE)
( inset) gives a close up showing how the
of thin material. It is advisable to glue
a curmoulding is joined to the top and side panels
an additional baffle -board to the back of
AS
melti(7tehderlail,trOArtaizeg;h1
of the cabinet. The whole framework is glued
the panel behind the speaker fret.
conden ser is effected b'y utilising' a force to' drive
and bradded together and then the sycamore E- it through. The ratio of the voltage (force) to
current
is
the
reactance,
and
is
measured
panels are cut out and glued and bradded
The
The formula for calculating this in the
in position. These should preferably be
case of inductances was given last week, and the
1
made of veneered plywood. Great care
formula for a capacity reactance is
6.28/C, F.
should be exercised in fitting them as
T11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111g

inohms.

failure to make a good joint along the edges
will completely spoil the finished appearance.

When the panels are in position the brads

should be driven right in with a punch,

where f is the frequency of the applied current,
whilst C is the capacity' n farads. As, however,
for normal wireless practice capacity is usually
-a-given in inicrofarads, the formula becomes
One application of this formula
1,000,000.
6.28fe.
may be cited in the case of a condenser across the
H.T. battery. The usual value of such a con f. denser is 2 mfds. and, therefore, at 1,000 cycles

F-1p

and the holes filled in with wood filler of a
suitable colour to match the wood. Incidentally, the colour of the moulding forming
frequency) the reactance would be
the rounded edges of the cabinets may not =(speech
quite match that of the panels. A little 7.7 1,000,000 2 _80 ohms (approximately).
wood stain applied sparingly will rectify this Thus, in a decoupling circuit where a 10,000
ohms resistance is used in conjunction with a
Of course the front panel of the cabinet
rafd. fixed condenser. it is possible to see from.
will have to be cut for the speaker fret and 7f 2this
how the condenser offers a lower path
(80 ohms) compared with the resistance.
to accommodate the controls before being
For
H.F. work, where wavelengths are
fixed in position. The black diagonal
employed in place of frequency, the formula
Pieces across the fret are not genuine ebony becomes
where X is in metres and Cis in
but simply part of the panel itself, and are =-.=
1,885C,
stained black with Indian ink or some such
inicrofarads. Thus a .001 mfd., fixed condenser
would offer, at a wavelength of 350 metres, a
medium to resemble ebony. The same
.---7 190 ohms (approxi N.

-7=

-.-7.

applies to the feet of the cabinet. They

are made of mahogany or satin walnut and
stained black in a similar manner.

'17

reactance of

!

mutely).

350

;7;7

:Ir.
L.--

E----

-4

7-

1,885 x .001 '
,-...

::=-3111111111111111111111111111111111111111111110,11:NIMMIM:1111111111111111:1tHIM

Fig. 6.-Another

easily constructed upright cabinet.
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which the valves must have is that to occur when grid current flows, the reThis means that the grid potential property
must be capable of passing grid sistance of the grid circuit, the R of Fig. 1,
must not be made more negative than the they
point A where the bottom bend of the current, that is to say, that the grids must must be made very small. R may be the
be used.

The straight line
portion of the curve may extend far into
the region where the grid has positive
potential, but if this part of the curve is
characteristic begins.

used, the output will be distorted owing to
the presence of grid current. If the part
of the curve to the right of B is used, grid
current commences, and, due to the resistance of the transformer secondary or, in

the case of resistance capacity coupling,
the resistance of the bias resistance, the
grid will acquire an extra negative bias,

which will cause the flattening of the peaks

in the output wave, and consequently

distortion will occur. Thus, in a Class A
amplifier, the proper biasing point is
midway between the zero bias point and the
point where the bottom bend of the valve
curve appears. The permissible grid swing

be of such a construction that they can resistance of a bias resistance, a trans-

stand the grid current ; many valves which former, or a choke, according to the coupling
would otherwise be quite suitable for Class system, but whatever it is, the resistance
B working are unsuitable as they cannot must be small. The transformer is used for

be driven into grid current without harm the input coupler in a Class B stage in
to the valve. Another property which is nearly all cases. The fact that the secondary
desirable in the case of valves for Class B is resistance must be small leads to a small
that the straight part of the characteristic number of secondary turns and thus a low
curve should approach near to the zero ratio. The number of primary turns cannot
current line ; that is to say, the bottom bend be reduced because its impedance would
should be short. It is assumed that most then be too low.
readers know the elementary principles of
Since current
flows
through the
Class B working, and how the valves are transformer secondary and there is, of
biased to nearly zero current. If, as in Fig. 3, course, voltage present, the transformer
the valves in use had a straight line charac- must not only transform voltage, but also
teristic and no bottom bend, and were to power. This power may be quite considerbe biased to zero current for Class B working, then distortionless amplification would
be possible, since the wave form shown on
the right is the exact replica of half of the

able and the previous stage must be capable
of supplying it without distortion. Thus the

driver stage must use a power valve. In a
Class A amplifier there is no grid current

under these conditions is equal to twice input wave form. The other half is put in and the transformer is only required to give
the bias value, and distortion will un- by the other side of the circuit, as usual. a voltage input to the grid of the amplifier
doubtably occur if these limits are exceeded. But in practice it is not possible to make a valve. The previous stage need then be so
Q.P.-P. and Class B
valve with a straight characteristic, and designed as to give a high gain of voltage
In the case of Q.P.-P. it is only the curve must be as in Fig. 4. The biasing only, and the power output may be exnecessary to change the value of the point is then at P, and a small quiescent tremely small. When a power valve is used
grid bias in a common push-pull stage, current flows when there is no drive on the as a driving amplifier the amplification
whilst in the case of Class B it is neces- valve. The curve in the characteristic must factor of the valve is low and there is only
sary to have special transformers and valves. cause some distortion in the output wave, a small voltage gain. It is obvious then,
Q.P.-P. is only really an introduction to so that a valve with a very small bottom that a driver and Class B amplifier cannot
Class B, a stepping stone between the bend in its characteristic must be used. give the gain of twe Class A stages, but they
Class A and the Class B systems. In true The most important distortion is, however, are capable of giving a far greater output
Class B grid current is present, and the likely to occur due to grid current being under the same voltage conditions. It
components must be so designed that this allowed to flow without the grid circuit should also be remembered that the Class B
does not cause appreciable distortion.
being properly designed to carry it.
system cannot possibly give the same quality
There is no need whatever for the two
The distortion due to grid current is as a suitably designed Class A amplifier.
valves in a Class B amplifier to be in the similar to that which occurs in a Class A Where there is ample power available it is
same bulb ; it is merely a matter of con- amplifier, viz., the flattening of the peaks better to stick to Class A if faultless
venience to make the valve thus. The only in the output wave -form. For no distortion reproduction is required.

To handle a Graham Farish Component is to realise in some degree
the meticulous care taken in their

But you must compare

making.

results to

appreciate the inner
superiority that lies behind their
huge success. And, you may depend
on it, that superiority is unmistakable.
Would every expert designer of
every wireless journal prefer and
praise
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cannot be obtained with any setting of

Set reaction to zero and then rotate the

the condensers, it will clearly be indicated
and you might even think that it is wrong. reading is that previously found for the that some mistake has been made in winding
The tuning condenser for the tuned -anode local station. This station will probably the second tuner, and the turns should
(Continued from page 470)

coil is not connected directly across the
coil as might be expected, but is joined
between the " anode and earth. As a
matter of fact, this arrangement gives
Precisely the same effect as if the condenser
were in the more usual position. The

tuning condenser knob until the dial

be heard at about the same strength as carefully be checked.
Once you have got the H.F. amplifier
before, but it might be even weaker until
the necessary trimming adjustments have into " working order," some further experi-

In any case, once ments in regard to selectivity can be
you have convinced yourself that the taken in hand. The first thing is to alter
set is working, find a station that can the pre-set condenser and then to try
been carried out.

reason for this is that the moving vanes of only just be heard. This will be used as
the condenser are joined to the end of the a basis for accurately ganging the tuned
through " the high-tension battery, circuits.
If you are using the Telsen tuning conwhich has a negligible resistance. There is
a distinct advantage to be gained from the densers specified in the first article of this
series
you can most probably obtain correct
method of connection employed, because
it is possible to use a gang condenser of matching merely by rotating the smaller
normal type, whereas if the tuned -anode concentric knob of the drum drive. Should
section were joined between the two ends it be found impossible to obtain the proper
of the tuner a special component, in which setting by this means, you should try
the moving vanes of both sections of the altering the trimmer on the new condenser ;
condenser were insulated from each other this is adjusted by screwing a wing nut

connecting the crocodile clip first to
terminal 1 and then to terminal 5. Maximum

selectivity will be obtained with the clip

on terminal 5 and with the knob of the
pre-set screwed up as far as it will go.
Under those conditions the set will not
be very sensitive, however, and distant
stations will probably be received rather
The best long-distance reception
will be obtained when the crocodile clip is
poorly.

on terminal 1 and the pre-set adjusted to
its optimum position, but the degree of
and from the drum drive, would be required. which is situated between the two terminals selectivity will not then be very high.
It should be mentioned that a slight
The only disadvantage is that if the moving on the end plate.

alteration to the Condenser trimming adjustand fixed vanes of the condenser were to
ment will probably be necessary after each
touch each other the high=tension battery " Trimming " the Condensers
Supposing the J.B. tuning condensers change in the selectivity settings.
would be short-circuited. This trouble
When changing from long to medium
will not occur with well -made condenser's and drive are being used, the method of
trimming will be quite different. There is waves with the set in its present form it
of the types specified.
no trimmer provided, but instead the will be necessary not only to pull out the

Operating the Three -Valve " Progressor " position of the moving vanes on the knob of the (left-hand) wave -change switch,
And now for the practical detaili. After spindle of the left-hand condenser will be but also to bridge terminals 3 and 2 on
cxupleting the wiring as shown in Fig. 1, varied. To do this you simply slacken the tuned -anode coil. This is done by
insert the new valve in its holder and the grub screw going through the large attaching the crocodile clip joined to
connect *the flexible lead from terminal 4 brass boss at the end of the spindle and terminal 3 on to terminal 2. When we

on the second coil to the anode terminal move the vanes very slightly, first in one
mounted on top of the glass bulb. First direction and then in the other, with the
of all fit the crocodile clip connected to the fingers. In doing this trimming it might
pre-set condenser to terminal 4 on the first be found necessary occasionally to alter
coil. Next insert wander plug H.T.2 " the dial reading in order to bring in the
into the 60 -volt socket on the H.T. battery transmission at maximum strength. If by

change over to tuned -grid coupling the
wavechange switch will be made to act

upon both coils, but at present that is

impossible due to the fact that one is in

the high-tension and the other in the lowtension circuit. For long -wave, reception
any chance it is found that correct ganging the clip is simply left on terminal 3.

and then switch on.
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The Cossor A.C. Superheterodyne Model 635

THE Cossor A.C. receiver, model 635,
is an outstanding example of modern
superhet design, and, although built
on well -tried principles, its creators have
not hesitated to enter into new fields where

ingenious means of overcoming the trouble-

apparent that the selectivity was well above
the average even for a superhet; so sharp,
in fact, that a few moments were necessary
in order to master it. The volume control

was extremely smooth in action, and

gave a complete range from dead silence
to maximum volume. The tone control

was also very nicely balanced, as the range
of tone available was such that any person

would be, satisfied, and it did not range
from a shrieking treble to a depth where
all pretence of music is lost.
As the high overall amplification of this

receiver would lead one to expect, the

number of stations received on this set in a

hour were more than enough to
some problem of stopping the oscillator single
the most critical user. A mains
circuit in a superheterodyne from pulling satisfy
aerial is also provided, suitable for use when
the grid circuit out of tune.
There is only a single intermediate local stations only are required, although

was found that quite a number of stations
frequency valve, which is another variable - it
received at excellent volume, rendermu high -frequency pentode, the stage were
by a high -frequency stage, the possibility being designed to give the very greatest ing the mains aerial extremely useful
it is desired to use the set in a room
of a second channel interference being gain, which can be an alarming figure with when
where an aerial is not connected.
prevented by a pre -selector tuner. It a valve of this type.
worth -while innovations were possible.
The initial detector valve is not preceded

would probably be more correct if this

The second detector

is

an MSG/HA

screened -grid valve, working

The quality of this receiver leaves no-

thing whatever to be desired ; at full volume

at anode bend, resistance - the Cossor MP/Pen. can deliver its full
capacity coupled to an in- output *without the least sign of distress.

directly -heated pentode out- Similarly, the mains -energized loud -speaker
put valve, Cossor MP/Pen. gave us the impression that it could handle

The power -pack is of con- far more than was ever likely to be
ventional design, but the demanded from it. The balance of the
smoothing is rather more musical register was excellently preserved,
while the bass was there in correct proporheavy than customary.
without any tendency towards boomThere is only one I.F. tion
There is a striking absence of mains
valve, and the detector is ing.
R.C. coupled, and after con- hum, and the background is silent though
the overall amplification is very high as
sidering the circuit details it already
mentioned.
might be assumed that the
Many otherwise excellent receivers do
over-all amplification of the
set is low. On the contrary, not do justice to themselves when a gramothe overall amplification is phone pickup is connected, but this criticism
extraordinarily high, and cannot possibly be levelled at the Cossor
forms indisputable testimony 635, as its reproduction of gramophone
that five valves properly used records is equal in every way to the quality
can be capable of far better on radio. The tone control covers a
results than a similar number sufficiently wide range to completely kill
of valves used in a manner needle scratch, always providing, of course,

not conducive to producing
their maximum efficiency ;
the measured amplification
Three-quarter view of the Cossor A.C. Superhet Model 635. of this set {input to output)
is over 1,000,000 times.
As will be seen from the illustration, the
tuner were referred to as two tuned circuits
rather than band-pass, as both the appear- cabinet is of very pleasing and modern
ance of the circuit, and the set when handled, design, fitted with three variable controls,

that the listener

is willing to sacrifice
a certain amount of high notes ; but those

who prefer to retain this brilliance and who

are willing to tolerate the needle scratch,
are perfectly catered for, as the tone control will permit reproduction well above

the natural cut-off of the gramophone
record itself.

The Cossor Model 635 is available for
give the impression that these circuits or, more strictly speaking, two variable
do not constitute a band-pass arrangement controls, as the tone -control is not required 200 to 250 volts, 40 to 100 cycles only, at
in the accepted sense, tuning being for station selection. - The upper knob fourteen guineas, which is very moderate
extremely sharp.

The first valve is a Cossor variable -

mu high -frequency pentode (MVS/Pen),
having its suppressor grid brought out to a

separate connection and not joined internally

to the cathode in the customary manner.
The reason for this is that the output from

valve may be
of this extra grid, instead of the more
the separate oscillator

injected into the detector circuit by way
normal arrangement of coupling the oscillator to anode or cathode.
The reason for connecting the oscillator
valve (which, incidentally, is a Cossor
41 M.P. power valve) in this manner is to
prevent the oscillator tuning condenser
from " dragging " the preceding tuned
circuit off its proper wave -length.
It will be remembered that the suppressor

grid is nearest the anode, consequently

controls the illuminated dial, which is cali- for such an excellent receiver.
brated in metres from
1g7-200 to 570 on medium
waves, find 1,000 to
2,000 on the long
waves, both wavebands being adequately covered when tested
with a heterodyne
wave -meter.

The knob immedi-

ately below the tone -

control acts as com-

bined volume -control
and mains
on -off
switch. The remaining

one (on the left), as
already intimated, is a
tone control.

The receiver was first
aerial

the screening grid acts as an almost perfect

tested on an

oscillator circuit from having any appreci-

mately twenty miles

shield between the anode and control rather more than sixty
grid of this valve, thus preventing the feet long at approxi4.

able influence over the aerial and grid from Brookmans Park,
circuit tuning. This is an extremely and it was instantly

The nech-cabinet of the Cossor A.C. Superhet Model 635.
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By H. J. BARTON CHAPPLE, Wh.Sch., B.Sc. (Hons.), A.C.G.I., D.I.C., A.IvI.I.E.E.
you require a Class " B " Mains Unit, get it.
television apparatus on which Iffrom
IN PRACTICAL WIREHeayberd. The only satisfactory method of
perfect voltage regulation is by incorthe image was seen at that ensuring
LESS dated 14th
porating the Cossor Neon Stabiliser Tube In

October, I stated

that the

first ultra short -wave Baird television transmissions
from the Crystal
Palace towers would be

on a wavelength of
6.05 metres, but it is
now learnt that this

time, it is useful to note that
the radio set employed (a

simple super -

coupled detector

PRICE 55/-.

F. C. HEAYBERD
& CO.,
to, FINSBURY

Fig. 3.-An

E.C.2.

ex-

MOSIMC

''"

perimental ultr a short -wave adaptor

SALE!

standard vertically
scanned thirty -line
image was seen, the

prime object of the
demonstration be-

ing to prove the

value of work on

these short waves.

The aerial was
situated on the
roof of a small

brick but erected
on the flat roof of
the Baird Company's premises in
Long Acre. This

is seen clearly in

aerial system.

This will be

(Continued overleaf)

from a study of the photo-

graph it will be seen that the
pair of transmission lines to
the aerial made separate connections to the copper rods in
such a position that the total

length was split into three.

Prior to this the parallel wires

had emanated from the extremities of a coil inductively
coupled to the main oscillator
drive and passed through large
insulators.

62-19-6
£1- 5-0

Cash or D'eferred.

7 DAYS' FREE TRIAL
Quite New-as supplied toD.B.O.

Real bargains!

LIST FREE.

PICKETTS na=T:ne

LIST
FREE

(P.R.), Albion Road, nesiestteatfi.

The full range of catalogues describing

SERADEX PRODUCTS
will be sent on receipt of completed
form :To TREVOR PEPPER; 575d, Moseley
Road, Birmingham, 124
Please place the following on your regular
mailing list.
Name

Address

Fig.1, and consisted
of two vertical

copper rods with a
meter registering
the aerial current in the centre.
The total length of the pair
of rods was half a wavelength
(that is, 3.05 metres), and

.65-19-6

,

number of experiments were
carried out in order to effect

improvements, and one of
the first to be gregistered
was. in the " feed " to the

tardaimo-

CABINETS

58- 8-0 reduced to
05- 0-0
81-15-0

country, the wavelength then used being coupled low - frequency amplifier fed
from the mains. A large
6.1 metres. On that
a

iAYBE1

STREET, LONDON,

It was on April 29th, 1932, that the
suitable for receiving television signals.
first ultra -short-wave television demonstration was given to the Press in this valve feeding to a resistance capacity
only

401100v.
100v.
130v.

.

(In both cases the Cossor Neon Stabiliser Tube,
7s. 6d. extra.)
Cut out this advt and send TO -DAY with 3d. in
stamps for 36pp. booklet, " MAINS POWER FOR
YOUR RADIO," containing hints, tips and circuit
diagrams on building
your own mains unit,
battery ,charger,

importance which is
being attached to this work, it
is extremely interesting to see

occasion,

130v.

Fixed

No further data has
yet come to hand,
but in the meantime,
owing to the great

The First Transmission

H.T.3. Fixed

PRICE 97/6.
D.C. MODEL. Output 130v. at 5-50 ma.
II.T.1. Variable S.O.
11.1%2. Fixed ...

altered to 6.25 metres.

explored region.

Below aro detailed two Heayberd Mains Units for
Class " B."

MODEL. Output 130v. at 5.50 ma.
regenerative type of A.C.Tappings:
ILT.1. Variable S.O. 40/100v.
receiver) had a back
H.T.2. Fixed
100v,

wavelength has been

what other experiments have
been conducted in this relatively un-

the
Unit. Heayberd were the first manufacturers to
market a. Class " B " Mains Unit using this Tube.

Pr.W. 10-114,3
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TURNADGE AND PARTNERS, LTD.
Ludgate House, Fleet St., London, E.C.4.
Telephone : Central 1903.

180. ACCUMULATOR CHARGERS. 10/6,

amp., 2-6 volts, in ventilated metal case, with mains
Fig. 1.-(above) The first ultra -short-wave aerial used for 9flex
(Westinghouse Rectifiers), 1 amp., 21/-. Carriage
65, extra. 7 days' trial. Guaranteed one year.
Aerial Improvements
television transmissions. Fig. 2.-(below) The improved
P. ARDEN AGENCY, WOLLASTON,
Apart from the mirror drum
form of aerial feed which was introduced later.
WELLINGBOROUGH.
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TELE-TALKIE TOPICS
(Continued frons previous page)

Build with

made clearer by a reference to Fig.

Dubilier f©r

length. To assist this, the original pair

Dependability

proper.

2.

Obviously, one of the main criterions of the

transmitting end is a perfectly steady signal maintained exactly on its correct wave-

of feeders was replaced by a pair of bur- ,
nished tin. diameter copper tubes. Stayed
insulators maintained these at a distance
of 4in. apart until they reached the aerial

One tube then made metallic
and electrical contact with the base of
the bottom aerial rod, while the other aerial

feed remained free. The object of this
arrangement is to neutralize any tendency
to radiation which may occur in the main
tubular feed.

Another Scheme

The prime consideration of rigidity in
construction and simplicity in erection
was practically demonstrated by this
scheme-known as the " Zepp " aerial,
and is admirably adapted to those situations

where an aerial has to be erected on the
roof of the transmitting hut.
Under some circumstances it is found
better to employ two concentric tubes,

say, an inner tube of tin. diameter to
serve as a main feed, while the outer tube,
of about 2in. diameter, performs the
function of neutralizing radiation tendencies.

Another variation is a centre wire or
tubular main feed with a ring of four to
six wires surrounding this. Details concerning the actual Crystal Palace installa-

tion are not yet available, but signals

U-

are now on the air, and I am conducting
some special experiments in reception for

the benefit of readers of PRACTICAL WIRE-

As soon as definite results can be
obtained these will be published, but for
LESS.

the first work the only additional apparatus

Tests carried out have proved that the life of Dubilier Metallised
Resistances is practically limitless. Thousands of hours of service

adaptor, and the first model of this, which
I have built, is seen in Fig. 3. By connecting this between the aerial system and

have failed to alter their value even by as little as 1%.
cannot buy a better Resistance than Dubilier. Their special the ordinary set used for the reception
method of manufacture, exhaustive testing and proved perform- of the broadcast television signals, it has
the virtual effect of converting the latter
ance are a guarantee that they will never fail you.
into a superheterodyne receiver. The
ultra -short waves open up an entirely
new vista in the television field, and
You

1 Watt 1/2 Watt 2/3 Watt 3/ -

I am developing is an ultra -short-wave

readers are advised to watch these columns

for the first details of the new developments.

*RE

STANCES
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3On. dia. in any panel up to bin. thick, Easy to
fix-no screws required. Only
4to, from front of panel to back

RIVERSIDE MEG. Co.. Ltd..
Dept. 21, Crisp Road.

incarnation of
devilment, he

CLOCK

boisterous and exhilarating progress.

WILLIAM -THE REBEL
By RICHMAL CROMPTON.

COMPLETE WITH BATTER

5.1-AGE:113

Obtainable

of all Booltsellen, or by post 2/9 from 2/6

George Neumes, Ltd., 8-11, Southampton Street,

Strand. London, W.C.2.
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"ORBIT"

MAINS UNIT

Perfect Insulation.
Perfect Contact.
Satisfaction and Safety are assured all who
use "CLIX" as specified.

CLIX INSULATED SOCKETS
These sockets are perfect for metal chassis work or
mtohuentcinugx.

Completely insulated and

fitted with strong screw

Heading the List

and which no other

composer (except Bach)
IN my last notes the I By E. REID-WARR
I
could have written.
great treat of the
Hear these two glorimonth was Beethoven's " Fifth." Again we are given ously played records : there have been
another treasure from the same source; nothing quite like them for a long time.
Back to Russia for a moment for the
The Third Piano Concerto played by
Artur Schnabel and the London Phil- Overture from Russian and Ludmila by

terminal for connection.

CLIX

"MASTER"

patented resilient type.

PLUG
,

f

harmonic Orchestra. The records are Glinka on Parlophone R1631. This piece
H.M.V. DB1940-44. As in all Beethoven's sounds astonishingly modem and mostly
pieces, there is a perfectly painted picture very un-Russian-but the performance is

INSULATED
SOCKET with

with the most fascinating colours to be interesting as a landmark in Russian music.
Handel is having quite a month with
found even by perfectly commonplace folk.
Beethoven, perhaps, dreamed of the day Columbia. There are three more recordswhen there would be thousands of ordi- The Handel Series (DB1212-4) of a number
nary listeners," and saw exactly how to of well-known Handelian pieces. Now

terminal 21d.
Without terminal
2d.

The socket portion is
specially designed for
use with the Clix
"Master" Plug.

these have a unique interest-they are
delight them.
in this concerto : it is just a happy, simple played by the British Light Orchestra
thing really, yet rich in understandable just as Handel wrote them. They are PLUG AND
harmony. Hear it and fit your own strangely simple and intimate, and the SOCKET
There are no fantastic effects

picture to it. Schnabel and the London lovers of this composer will find much
Philharmonic Orchestra have striven as one, appeal in these records. No elaboration
to paint its scenes and to send its message or fine effects-just plain melody.
-as noble a musical triumph as. you will

There are over 30 Clix
perfect contact components
described in Folder " N."

COMPLETE

Sent free on request.

4d.

LECTRO LINX, LTD.,

79a, Rochester Row, London,S.W.1
Distinguished Pleasantries
hear.
We
can
revel
in
a
host
of
lively,
popular
This
is
the
title
of
Now away to Russia.
a Symphonic Poem by Balakirew on two music this month. Some old friends appear
10in. Columbia records DB1236-7. There in new guise ; for light music occasionally
is a reason for especial mention of these needs " spring-cleaning," so to speak, and
records which has nothing to do with the there are many clever performers and
merits or demerits of the piece. It was arrangers hard at work doing this. Here,
the first work to be recorded under the new for instance are two favourites-The Forge
conditions at the Columbia Studio, con- in the Forest and the Turkish Patrol on
ditions brought about by tremendous H.M.V. B8000. These two delightfully
alterations in search of that elusive perfect vivid pieces are in safe hands with the
acoustic factor. The engineers did not use London Palladium Orchestra. Everybody
the word " Eureka ! "-it was probably a knows its dashing, clean playing. Then

laconic " Got it ! " but that they have made two little tunes with very fragrant namesa big advance in orchestral recording was Wood Violets and Cornflowers played by
generously agreed by Sir Hamilton Harty the Dajos Bela Orchestra (the new, one) on
who conducts the London Philharmonic in Parlophone 81608. Fetras and Waldteufel
this work. You will hear in this splendid wrote them, so you know you will be able
basic example of the modern Russian School to whistle both quite easily. Another
instruments with a fidelity never heard Parlophone record (R1628) entertained me
before (the harp, for instance), and the greatly. It is The Pussy Cats' Parade and
musical public must be duly grateful to The Gnomes Guard. Eric Harden's OrColumbia in making another great advance chestra do them in a modem cinema "
style which will attract ninety-nine cheerful
for their delight.
A very worthy companion to the last is folk out of every hundred. The " Blue
the delightful Water Music Suite by Handel. Danube " school have a record in Maidens
The same fine orchestra and famous of Baden and Dream TValtz (H.M.V. C2559).
conductor as in Russia give it. Sir Marek Weber's Orchestra play it-so that's
Hamilton Harty, by the way, transcribed that !

the six movements on these recordsColumbia DX538-9. The legend which
goes with this Suite is that it was the
amende honorable by the composer to
George I after a quarrel. The music,
played from a boat following the royal
barge up the Thames, resulted in the
reinstatement of Handel in the King's

Now for something at once daring and

brilliant. Few are' unacquainted with
Fetras's Moonlight on the Alster and Fall's
Dollar Princess Trait:. 'Now these in their
old form may have seemed a little anaemic
to our modem young folk : in fact, I have
seen more than one lip curl at the Viennese
tradition ! Well, here is the answer.

favour. No wonder the little Hanoverian These arrangenients are by a very clever
was captivated. The records comprise a musician who is at home with anybody,
delightful suite showing Handel gay and from J. S. Bach onwards ! There is none
sad. Not the Handel of the Origin of of your Tin Pan Alley cacophony here, but

Design, for instance, but the composer of new arrangements and new orchestration
contemplative, spacious music-until we which is most striking.
Doi hear Columbia DB1208-by the Bocome to the last movement (Allegro deciso).
Then music of the Handel we all know, hemians-you'll all enjoy it.

MORE

STATIONS
are every day crowding each other
and making clear reception

impossible.

almost

Don't put up with
that annoying background that interferes with the
complete enjoyment o f

A Pix

fixed

in your

aerial will
reduce interference to a
minimum o n

your set.

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

10
WITH HANDY
HOLDER 2/6

Street, S.E.1.

FIX A
P IX

FOR BETTER
RADIO

0
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IMPRESSIONS ON THE WAX
(Continued Irons previous page)

Two other old favourites, played with
much pomp and power, are Sinding's
Rustle of Spring and Waldteufel's Tres
Jolie Waltz on Parlophone R1632. A
Grand Symphony Orchestra are the performers.
A pleasant little trifle, with

1111-1EYAILI_
Uf E

" novelty " effects, is Pirouette and Melodie

Caprice by the Novelty Players on Parlo-

phone R1627. Then two superb full-blooded
ones by Edith Lorand's Viennese Orchestra,

first-rate as ever. Hear the Merry Widow
Waltz (Paraphrase), and Dorfkincler Waltz
(Gipsy Princess) on Parlophone B1639).
Also I Want to be in Grinzing Once Again
and My Darling (Gipsy Baron) on Parlophone R1625. There is some wonderful

ALL -BRITISH

fiddling in the first of these two, by the
way. I must give a word of praise to the
performance of Luigini's Ballet Egyptien

CONDENSERS

(Sterno 5004), by Joseph Lewis's Orchestra.

There appears to be a prodigious amount
of quite well -played music on this 10in.
record. A similar successful long-playing
Sterno record is Coates's SymphoUic Rhap-

sody No. 5005. Here those very good
wireless performers-Reginald King's Or-

chestra-give a very sound rendering of

this strange piece, which has had something
of a vogue. I liked very much both tune

and playing of Throw Open Wide Your
Window, which is backed by Gipsy Sing
for Me, Sterno 1253.

Songs of all Kinds
A record about which considerable talk

has been heard is the revivified Tetrazzini.

She sings Una Voce Poco Fa and Caro
Nome with new orchestral support, on
H.M.V. DB1979. Frankly, I do not think
it quite reaches the uncanny realism of

MP -A*
WEST REGIONAL

Caruso's rejuvenations.

Someone asked

a perfectly natural question-why, as this
Wonderful singer is still happily with us,
could she not re-record these two ? His

view was that electrical recording could then

MORE STATIONS USING

give us Tetrazzini as we are accustomed

T.C.C, CONDENSERS

to hear great singers recorded! nowadays.
To more H.M.V. vocal records of delight-

ful character are Gigli's Chanson Indoue
and Triste Maggio (Da1307). Amazing

MIDLAND REGIONAL

NORTH REGIONAL

contrast will be noticed between the dreamy

first piece and the fiery second one. But
it makes no difference to this singer ; his

SCOTTISH REGIONAL

voice and style seem able to surmount
any vocal problem. The second is a
Spanish singer-Tirado, and his pair of
somewhat delicate texture are Te Quiero
Dijiste and Cancione Florecita (B4497).
You have here a tenor with a beautifully
smooth voice, which is under admirable
control, and seems to have something in
reserve. (This almost sounds like a comment on a motor -car, but I'm sure these
qualities are good in both !) Anyway-

PRAGUE

BUENOS AIRES
MOTALA

GOTH E NB IJR G

hear Tirado ; he's very good.

RADIO COLLEGE SUCCESS
Mr. R. H. Bradley, Director of Studies
of the Technical and Commercial Radio
College, tells us that many PRACTICAL
WIRELESS readers have enrolled on the
register of students and are already making
good progress.

As we mentioned a few weeks ago, their

THEY ALL MAKE SURE
-SO CAN YOU-

USE ONLY T.C.C.

courses have been prepared in an easily
Photos: B.B.C., Topical
Press, Pbotopress, Rath.
mann, Gerber.

3971 0
CO.
LTD.,
WALES
FARM
RD.,
N.
ACTON,
W.3.
THE TELEGRAPH CONDENSER

assimilated and interesting fashion by men
who have had extensive experience in all
branches of the Radio trade, and hence are

in a unique position to comprehend and
smooth away students' difficulties.

Readers who have not yet obtained

details should write to the Technical and
Commercial Radio College, Lloyds Place,
Blackheath, S.E.
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A NEW THREE -IN -ONE VALVE

ONE of the most interesting of the new types of
valve produced in a season which has been many
spectacular developments in valve technique is the

double -diode -triode, Type T.D.D.4, recently released by

the 5Iuliard Company. This type of valve will play a
big part in the design of radio sets in the future, and
because its design and operation differ so greatly from
the ordinary three -electrode valves hitherto used as

detectors, some notes upon the principle of the double diode -triode should be of interest.

First of all it should be explained that the ordinary

three -electrode valve,
when used as a leaky

grid detector,
performs two
distinct func-

standard seven -pin base. The grid of the triode portion

is connected to the top cap of the valve. The price is
15s. 6d.

NEW BULGIN ROTARY SWITCH
A NEW switch is now added to the already vast

Bulgin range, and takes the form of a rotary

3 -point switch. The original pattern of this switch is,
of course, well mown in connection with its use as a
radio -gramophone change -over switch, a function
which it fulfils admirably. In the new type the same

arrangement is adopted, but the three points are
arranged in such a way that in one
position all three contacts are joined
together. In the " off " position the three contacts are

INVISIBLE
AERIAL

AN INSIDE AERIAL
THAT'S AS GOOD
AS AN OUTSIDE
AERIAL -

AT THE SAME HEIGHT

2!
C

separated. The
mechanism provides a (wiping

DOUBLE
LENGTH

contact of Ithe

3/6

quick make -and -

break type, and
owing to the

efficiency of the

PRESS IT AND IT

STICKS ANYWHERE

A revolutionary idea in aerials. You just
unroll it and press it up in position around

the room or anywhere you like. No danger
whatever from lightning, reduces static
interference - i n cr eases selectivity.
Obtainable anywhere.
BRITISH PIX CO., LTD., LONDON, S.E.1

THE BEST AERIAL FOR FLATS

design it

tions ; it operates as a half wave rectifier

may be em-

ployed

quency circuits for such
purposes as wave -

low -frequency
Both
amplifier.
operations are car-

ried out by one set
of electrodes -filament (or cathode in the case
of a mains valve), control grid,
and anode. The control grid and
cathode may be considered as a

two -electrode rectifier, while all three

electrodes are used for amplification.

range switching, etc.
Its most valuable
function is undoubtA compact assembly consisting of gangcondenser
and Ferrocart coils. ht is obtainable for straight or
superhet receivers. The makers are Cavern, Ltd.

Al hough or-.

Binary detectors function quite satisfac orily, the

operating conditions most favourable for good detection
are not the best suited for distortionless amplification.

Consequently a compromise has to be struck, land
neither function is performed quite so efficiently as it
would be under ideal conditions.
In the double -diode -triode, the two duties of the

valve --detection and amplification -are carried out
by separate sets of electrodes. The T.D.D.4 consists
of two small diodes (or two -electrode valves), and one
triode (or three -electrode valve), contained in one
bulb, the only element common to all three sections
being the cathode. One method of using the T.D.D.4
is to employ both diode portions for full -wave rectifica-

tion, the output of this section of the valve being then

passed to the grid of the triode portion for low -frequency

amplification prior to the output stage.
By the aid of the T.D.D.4, however, a more perfect
form of A.V. control can be applied, namely, that which
is known as amplified and delayed control. In this

edly as a switch in
receivers employing
variable -mu valves,

where it is essential
to switch off not only
the L.T. and H.T., but also to disconnect the grid -bias
battery from earth to avoid leakage. The switch works
with a delightful action, and we can say no more for

it than that it is up to the usual high standard of Bulgin
switches. It is obtainable with indicating plate for 2s.,

and may be used in practically any position in a receiver, provided the current does not exceed .5 amps.
or so. It fully justifies Messrs. Bulgin's slogan The
Choice of Critics."

PICKETT'S CABINETS

NOT the least important part of the wireless outfit
is the cabinet, and many listeners no, doubt pay

more attention to
this part of the
equipment than the
receiver proper. It

is certain that the

results from a Ivery

good receiver may
be marred if a thin,
cabinet is
system the triode portion of the T.D.D.4 not only resonant
used, and it is also
amplifies the audio -frequency signal but also amplifies
equally certain that,
the rectified carrier voltage, thus providing a much when a really good
larger controlling bias voltage. Moreover, the circuit cabinet is employed,
can be so arranged that no control is exercised on any not only is the
signal below a certain pre -determined strength so that general appearance
all signals normally receivable are amplified up to this enhanced, but the
strength, and up to this strength only, thus maintaining
a much more uniform volume level.
The T.D.D.4 is an indirectly -heated valve for use in
A.C. mains receivers. The heater takes its supply from

the 4 -volt winding of the power transformer, but its
heater current is slightly greater than that of ordinary
triodes, being L2 amperes. It is rated for a maximum
anode voltage of 200 and, so far as the triode portion is

concerned, it has the following characteristics :-

great extent. The
Pickett cabinets are
known as " Piano -

metallized bulb only and that it is fitted with the new

that they are built

up, not with thin

three-ply wood, but

(Continued overleaf)

LESDIX FAMOUS TRANSMITTER BUTTON,

as illustrated; brass body with back stem 1 /..
andfront acrew.Usual price, 3/C, our price /

THE HOME MIKE, No.11.
If dia. -Solid Bakelite, non -

resonant body, back terminals,
front grille, 1i- diaphragm. Perfect speech and music response
and ideal for use with your radio

set.

Nothing to beat it 5/6

at treble the price,

Microphone components stocked; best English.
BROWN'S BATTERY SUPERSEDER makes H.T. from your
L.T. 2 -volt battery rectified and smoothed. 3 tappings with
output exactly suited to your set. Reduced from £3 17e. Q7/6
NEW AND GUARANTEED.
From vs only
FRETS for speaker panel fronts or bathes. Fine

Bin. octagon, in flanged, black mouldeckbakellte,
Post
free, 1/3.
FELLOWS' 5 -PIN AERIAL COILS, 200/500.
Listed, 5/6 ; Sale, 3/9 each. large stock of various
makes of 6 -pin coils at half-price. 6 -pin bases, 8d.
Igranlc Gimbal Coils, 1/-. Holders, 2/-. Igranlo
Twin Uni-tune Couplers, If-. Vario-couplers, 4/..
Two -pin Coils, Bd. Coil Holders, 2 -way, 1/0.
Three-way, 2/6.
12 -in. Spark Coils /S. Medical Coil Sets, WO, 10/11, 15/- and Ill-.
PERMANENT MAGNETS. Tungsten Steel, Powerful horseshoe,
5 in. No. 1 is 1 lb., 2/6 ; 4 in., No. 2, l lb., 2/- ; No. 3, ii lb., 1/6 ;
No. 4, # lb., 1/-.
SPEAKER MAGNETS. New Cobalt steel. We are able to offer
some 1933 Four -claw M.C. Speaker Perms- 14 /. A great
neat Magnets at manufacturers' price
",/ opportunity
PHOTO CELLS. Last -chance at sacrifice
prices of afew £5 light sensitive R.C.A2867
for 25/-. Holders, 1/-, and Brit. Talking
Pies., at 15/-. 2/6 Booklet ready shortly.
Deck mounted prisms, 5/8, P.C.' Lens.
8/8, R.C.A. Micro Adjusters, 1/-, Exciter Lamps, 3/6.
LESDIM SELENIUM CELLS are Light-sensitive Resistances with
gold grids, moisture -proof, bi-. Mounted in Bakelite Case, 7/6,

as on Brown's 30 -guinea sets, 1/. only.

6 amp, S7 10s. Crompton 22v. 1-6 amp, 02 10s.
MOTOR GENERATORS. For Battery Charging
power and Amplifiers. R.C.A. 220 volt to 500
volt, 200 ma., £5; 200v' D.C. to 25v. Pumps, £4.
230v. A.C., coupled to D.C., 350v. 300m/amps

Tone," from the fact

15,000 ohms.

MICROPHONES

Super model in oxy-brass body, with window, 10/-.
Double Current DYNAMOS, cost Govt. 115. Two comma. D.C.
6-8 volt, 3-5 amps., and H.T. 400-600 volt, 100 ma., 171b., 4,000
revs., ball hearings. Sacrificed atj22/6. Carriage 2/6. 1 Nw
Crompton 100v. 10 amps., 57 10s. 100v, 3 amps., 25/-. Cry-pto
20v. 35 amp, MI 10s. M. 5 P., 50v, 20 amp, £7. Vickers 15v.
66 amp, 58 105. Newton, 8v. 35 amp, £4 10s. Vickers, I50v,

tone benefits to a

from solid timber,
accurately jointed,
and correctly de.. 30
signed. The illus.. 2.0 inA.-Volt,
It should be noted that this valve is supplied with tration shows the
Anode Impedance ..
Amplification Factor
Mutual Conductance..

in

high- fre-

and also as a

and 12v. 10amps, £6 10s.

STAMPINGS for Transformers and Chokes.

The Pickett

"Royal -Grand''
radiogram

cabinet.

Large stock of stampings for lb sins, for Chokes and small power
Transformers at 50% off List. Send Stamp for full-sized diagram
sheet " N " and sample.

ELECTRADIX RADIOS,

218, UPPER THAMES ST., LONDON; E.C.4
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(Continued from previous page)

latest radio -gram cabinet, the Royal -Grand. As may
be seen, a cut-out is provided for the panel portion of
the receiver, and a piece of timber matching:the cabinet
is fitted to receive the controls. This prevents unsightliness by preserving an even appearance over the whole
front of the cabinet. Thus, if at any future date it is
decided to replace the receiver portion, a new piece of
wood may be obtained and the fresh controls mounted

tell you
EVERYTHING
I

and save you
money and trouble
I am the EMICOL

without spoiling the cabinet or the controlargangement.
PIX MODULA

CONTROL from the arm -chair. This is in principle
the function -of the Pis device bearing the above

Just as synchromesh gears have
proved the inferiority of the old

type'gear box, so the Serrated

Surround marks a great ad.
vance in Loud Speaker design.

name. We all know how, during an evening's programme, the items vary from those which we like
extremely well to those which we detest, and on more
than one occasion during an evening's enjoyment
the pleasure is marred by sudden blasts of music at
such a strength that it either jars on the nerves or
overloads the output valve and thus causes a similar
distressing effect. Of course, the sound technician
will say that the se,t should not be worked at that
point, or alternatively automatic volume control
should be fitted, but many receivers are not so
equipped, and, moreover, the majority of listeners
prefer to work their receivers "full out." With the
Modula it is possible, from the arm -chair, to vary the
volume at will, even if the receiver is situated many
feet away. The device consists of a small cardboard
disc bearing a number of holes, a long flexible lead, and

a variable resistance at the other end of the lead.
The perforated disc is used in conjunction with the

Universal Meter: At
a glance I tell you

everything you ought
to know about your set.

All voltages, all currents, all resistances.
I test every component

and detect faults and
distortion. No complications, no additional
parts, no calculations.
Direct readings of :-

VOLTS 0 to
6
VOLTS 0 to 150
OHMS 0 to 2.000
MILLI -AMPS 0 to 30

output valve of the receiver, and owing to the peculiar

"EMICOL" "EMICOL" "EMICOL"

valves or five -pin valves, and even with American type

Double

valves. In some cases it is only necessary to arrange
the disc in the correct position to accommodate the
valve legs, but in others it is necessary to cut the disc
up the centre and to arrange the two halves. All this

is explained in the instructions accompanying the
device. .In effect, the variable resistance has to be
joined in the grid circuit of the output valve, and thus
it is possible to by-pass a certain percentage of the
signal to earth. The device works very smoothly, and
in the majority of circuits no further alteration is

NOTE THE

necessary. In some cases, however, it would be preferable to slightly modify the circuit in order to preserve

SERRATED

the original balance of reproduction. At 2s. 11d. this
device represents a valuable acquisition for the listener
with an ear for better balance, and comfort.

SURROUND

POCKET METERS.

arrangement of the perforations it may be used with

battery valves, indirectly heated valves, four -pin

Patent Pending.

12/6

with full instructions

reading

Voltmeter range
0-6v., 0-150v.
Price 6/.,

In - 1
Test
(Wales
Patent), Range
0-6v., 0-150v.,

I Test

3

4 - in -

0-30mA.
Price 8/8

Patent), Range
0-6v.,
0-15v.,
0-150v., 0-30mA.
Price 9/6

Meter

Meter (Wates

From all radio dealers, or, in case of difficulty,
write direct for literature.

ou

Fm

BRITISH MADE

Manufactured solely by :VARLET ELECTRONIC RESISTANCES

AVERY neat range of resistances is marketed by

An exclusive feature of the

Messrs. Varley under the above name. These are
of a composition type fitted with metal caps and wire
ends. The appearance is improved, and the advantages

SOUND SPEAKER

Elechical Measuring Instruments Co., Ltd.,
55, Cardington Street, LONDON, N.1.

of the resistance increased, by fitting an insulated sleeve

completely over the entire resistance. This is of the
braided cotton material (similar to systoflex sleeving)

The Sound Sales P.M. M.C. Speaker gives having a highly glazed green surface, upon which is

clearly marked in bright colour the name of the makers,

BASS WITHOUT BOOM
The Technical Press substantiate our claims
.. . in addition a remarkable crispness is
apparent on all forms of music and speech.
. . For those who are looking for something
really good in the way of reproduction we can
confidently recommend this speaker.

ively 9d., is. 6d., and 2s. 6d.

Vide" Practical Wireless" Noo.4th, 1933
" Adequate response at 60 cycles without'frequency
doubling. No bad resonance at 100 cycles as commonly found. The speaker was found to hold its own

with the best of its class in regard to tone .

.

.

Sensitivity . . . above the average . . . The unit
is well constructed, and marks a very commendable
entry of this firm into the loud speaker field...
Vide
Wireless Trader,- Oct. 28th, 1933.
THE SOUND SPEAKER TYPE 50/8000 is a precision
constructed high grade moving coil reproducer employing
a cast aluminium cone mounting.
No special
The -universal speech
transinput transformer is
formers are needed
with the " Sound
provided with tappings to suit either
Speaker," and it will
Triode, Pentode or
reproduce allj that
your set can give.
class " B
valves.

AS GOOD AS SOUND SALES TRANSFORMERS
Enquire about the new Sound Sales Class "B" Unit
£3, or £3 . 7 . 6 with one and volume control

Speciffec/ by

SOUNDt
Write for Speaker and -11111

the Experts

1SALES
yrite

for

Leaflet

Unit Folder N"N"onTransformers,
Choices,
etc.
SOUND SALES- LTD.,

Tremlett Grove Works, Junction Road, N.19.
'Phone: Archway 1661.

together with the resistance and the wattage rating.
It is thus impossible to be in doubt at any time regarding the value of the resistance, and there is absolutely
no risk of short-circuits due to the body of the resistance coming into contact with some other part of a
circuit. The resistances are obtainable in ratings of
1 watt, 2 watts, and 3 watts. The lowest rating may be
obtained in values from 100 ohms up to 5 megohms,
whilst the remaining two ratings are obtainable from
100 ohms up to 50,000 ohms. The prices are respecNEW MARCONIPHONE RECEIVERS
TWO new Marconiphone Receivers were released on

the 7th instant, one battery and one mains.

The battery receiver is Model 269, a 6 -valve portable
superhet with delayed A.V.C. and a dual output stage,
employing two pentodes arranged in the new Parallel
Conductance Principle. Provision for extra speakers,
gramophone pick-up, and extremely low ,current consumption are other notable features. The price
is 15 guineas. The second model is 271, an all -mains

radiogramophone. employing 4 valves for A.C. and
3 for D.C.

The price is 23 guineas.

FERRANTI " LANCASTRIA " RECEIVERS
A NEW 5 -valve superheterodyne receiver

is

announced by Messrs. Ferranti. The chassis is

the same as in the original "Lancastria " receiver,
but a different type of cabinet is employed. The
original " Lancastria " will be continued under the
title " Lancastria Parva," and the price will be
13i guineas. The new receiver will be known as the
" Lancastria Magna,"'and will cost 15 guineas.

GET THEM ONE AT A TIME

WITH "Al RCLI PSE
There will be an amazing improvement in selectivity

immediately you fit the AIRCLIPSE in place of
your present aerial. Not another gadget, not a

condenser, but an auto -inductive aerial that filters
incoming signals, bringing in each programme
separately sharp and clear. Unsightly masts
and wires are dispensed with entirely.. Fits inside
or outside the set. Makes any set portable. -

Another delighted purchaser
writes:
"I purchased an
Airclipse with- the usual mis-

giving, and am pleased to find
that I was wrong. Selectivity

is certainly improved, and as
regards clarity of tone, I was
agreeably surprised.

NEW BAKER SPEAKER

AN ingenious new loud -speaker is announced from

Baker's " Selhurst " Radio. This is a massive
assembly having an Sin. cone, and a neat enclosed
magnet and transformer mounted at the -rear. The
upper surface of the magnet casing is provided with an
ebonite plate upon which are nine sockets and three
terminals. Two sets of plugs are used with these
sockets, and the impedance may be accurately matched,
and the tone varied over wide ranges. The throe
terminals enable the speaker to be used with triode

AUTO -INDUCTIVE

and is able to handle outputs up to 5 watts. The
prIc us 45s.

AIRCLIPSE LTD., 182, Vauxhall Bridge Road. London, S.W.I.

output valves, or push-pull arrangements. The speech
coil is of novel form, employing a four -layer winding,

PSE
AERIAL

7/3,-,.

.4.MAINS

Of all radio dealers or ,.4t."'"'"agul
direct from :Telephone: Victoria 5022.
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ATALOGUES
RECEIVED
To save readers trouble, we undertake to send on

catalogues of any of our advertisers. Merely state, on
a postcard, the names of the firms from whom you
require catalogues, and address it to " Catalogue."
Newnes, Ltd., 8/11,
PRACTICAL WIRELESS, (leo.
Where
Southampton St.. Strand, London, W.C.2.
advertisers make a charge, or require postage, this
should be enclosed with applications for catalogues. No
other correspondence whatsoever should be enclosed.
MAGNUM COMPONENTS

AUSEFUL range of components, including a twin
control unit, a dissolver for controlling the

vohlme of radio gramophones, magnadensers, potentiometers, ganging switches, aluminium screening boxes

.
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(N.J.), on 46.69 m. (6,425 kc/s), which has several times

lately been heard in communication with the Graf
If you are sure wavelength was lower than
this, then the 2nd harmonic of 46.69 m. (23.34 m,).
Zeppelin.
G.

MATHIAS

(Hanwell) :

G2BY, H. A. Whatley,

" Lyndhurst," Great West Road; Lampton (Middle.

sex). E. A. A. HARDWICK (Somerset) : 060$, J. W.

Gill, 37, Parkfield Drive, Hull (Yorks); 06IIV, D. B.

Large, 25, Park Parade, Roker, Sunderland (Co.
Durham). Regret we are unable to trace the other call
signs you give as they do not figure in the last published
list. R. E. F. (Middlesex) : 02CD, W. A. Matthews,
132, Hainault Road, Romford (Essex). Regret, cannot

trace Spanish amateur call sign, but advise you to
write to : Asociacion E.A.R., Apartado de Telegrafos,
Santander, Spain. X. G. M. L. (W9) : We can trace
the following call signs: G6HV, D. B. Large, 25,
Park Parade, Roker, Sunderland (Co. -Durham);
G6HB, G. M. Horn, 1, Hilton Avenue, Urmston,
Manchester; G2LZ, F. A. Mayer, " Stilemans,"
Wickford (Essex) ; 020L, Dr. C. G. Lemon, 72a,

In order to meet . the requirements of
readers who prefer to work from a full-size
blueprint when building up any of the
" Practical Wireless " Receivers, we can now
supply full-size Blueprint Wiring Diagrams
of all the " Practical Wireless " receivers for

is. each, post free. When ordering, quote

and panel brackets, is shown in a folder we have North End Road, W14 ; G5CN, F. M. Caine, 75, Warren the number. Copies of the paper containing
received from Burne-Jones and Co., Ltd., Magnum Drive, Wallasey (Cheshire) ; G5ZX, J. P. Stove, 35, descriptions of the particular receiver
Hbuse, 296, Borough High Street, London, S.E.1. Melville Street, Pollockshields, Glasgow ; ON4PA, cost 4d, each. Address orders to : The
The new tone control unit consists of a combined Anthievens, La Pinte-lez-Gand, Belgium ; BINH,
reaction condenser with vanes of a special, formation, T. Schaedler, Wiesenstrasse, 2, W11 (St. Gallen), Publisher, George Newnes, Ltd., 8-11,
and also a volume eontrol as a compact and self- Switzerland; F8VR,. Cherpin, Avenue de la Gare, Southampton Street, Strand, W.C.2.
contained unit controlled by a single knob. The Ambierle (Loire), France; F8HV, Rougeron, rue de
dissolver is a neat little compqnent which enables the
switching over from radio to gramophone, or from one
gramophone to another to be progressive by fading out one programme and, at the same time, bringing in

l'Abbe-Lemire, Marq-en-Buroeil, France ; F8MK,
G. Beck, Ingenieur Cie C.F.M., rue de la Republique.
Rabat (Morocco) ; Regret, cannot trace Spanish call

sign, but advise you to write to : Asociacion
gradually the other programme. A separate leaflet Apartado de Telegrafas, Santander. GBC, Rugby,
gives particulars of the Magnum slow-motion dial, works on the following wavelengths: 60.30, 34.56,
which is suitable for panel mounting, direct to base- 23.47 and 17.56 metres. It. X. (Port Glasgow) : We
board, or to the frame of a ganged condenser. The can trace the following call signs : 0201, W. Lucas,
drive is 6 to 1 ratio, and is of the smooth non -slipping 64, Worsley Road, Winton, Patricroft, Manchester;
type, and adequate for driving a four -gang condenser. G5PL. J. A. Philpot, 21, Casino Avenue, Herne Hill,
A well -modelled escutcheon of oxidized copper finish is
fitted, and also a pilot iampholder for rear illumination.
The dial, which is adaptable to all makes of air -spaced
and solid dielectric condensers, is priced at 3s. Copies

of either the folder or leaflet can be obtained from the
above address.
NEW CLASS "B" MAINS UNIT

VOR a mains unit to fulfil its function satisfactorily
it must be built on sound engineering principles
.1

with the best quality materials. The new B.M.U.

43

Super, Model No. B.A.55 (for A.C. mains), is a highclass unit built for performance, and contains neither
gas -discharge stabilizers, half -wave rectification, nor
ballast resistances. Instead, a special automatic
voltage regulator is employed which enables the unit
to give a really steady voltage output over a very wide

range of current values. Although this unit will
handle a continuous current of 55 mA., it takes up no
more room than an ordinary H.T. battery. Full
particulars of the unit are given in a folder we have
received from the British Mains Unit Company,
" Cromwell House," Fulwood Place, High Holborn,
London, W.C.1.

LIMIER COMPONENTS

AN extensive range of these well-known components
is given in the latest folder issued by Lissen, Ltd.

The new Lissen iron -cored coils are, of course, included,
and these coils have iron -dust cores which so increase

the efficiency that coils of very small dimensions can
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

S.E.24 ; G5PH, B. F. Phillips, 144a, Cwm Road,
Bonymaen, Swansea (Glam.) ; G6DL, A. G. Lapworth,
86, Muntz Street, Small Heath, Birmingham ; 06031,
I. Auchterlonie, The Gables, Gayton, Heswall, Birkenhead (Cheshire) ; G6PF, L. Parfitt, 88, Queen Street,
Abertillery (Mon.) ; G6TF, W. Davidson, 12a, Erskine

Street, Alloa, Clackmannanshire, Scotland. J. SHAW,
Jan. (Glasgow) : Call signs given advertised as:
GOBF, S. It. Donaldson, 62, Woodville Road, Golders
Green, London, N.W.11 ; G5M1J, C. W. Titherton,
West Lodge, Moigne Combs, Dorchester, Dorset.
Both are amateur transmitters.

Blueprint.
No.
1.

2.
3.

4.
5.
6.
7.
8.
9.
10.
11.

12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

CAR RADIO
AFEW months ago there was a certain
amount of controversy going on as to

whether a wireless set was really wanted

in the motor -car, and as to whether or
not so-called car radio would ever become
popular in this country. Those readers

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

Receiver.

Dolphin Straight Three.
Long Range Express Three.
Mains Express Three.
Sonotone Four.
Bijou Three.
Argus Three.
Empire Short -Wave Three.
Solo Knob Three.

Midget Two (6d. only).
Selectone Battery Three.
Fury Four.

Featherweight Class B Four -salver.
Q.P.-P. Three -Four.

Alpha Q.P.-P. Three.
Ferrocart Q.P.-P. Hi-Mag Three.
Supersonic Six.
Beta Universal Four.
A.C. Twin.

Selectone A.C. Radio -Gram Two.
A.C. Fury Four.
Radiopax Class B Four.

Three Valve Push -Pull Detector. (6d. only.)
Double Diode Triode Three.
Three -Star Nicore.
The D.C. Ace.
The Superset.
The Auto -B Three.
The All -Wave Two.
The A.C. Three.

Premier Super.

A.C.-D.C. Two.

32. Orbit Transfer Print.
33. Luaus A.C. Superhet.

who attended the recent Motor Show at

Olympia will entertain few doubts in regard

to the outcome of the controversy I have
just referred to. A very large number of
the cars exhibited by prominent manu-

are several types of these coils available, suitable facturers were shown in models fitted with
tither for aerial coils, band-pass, tuned -anode circuits,
tuned -grid circuits, and windings are provided for a completely built-in wireless receiver. In
reaction. Amongst the other components listed are all cases the sets were charged as " extras,"
the Lissen auperhet three -ganged coil unit, dual and

COMPACT DESIGN
WHILST writing about car radio I am
reminded of the extraordinary compactness of design which is now found in

but the extraordinary amount of interest nearly all types of commercially -made
displayed is proof of the interest which receivers. Much of the improvement in
resistances, and the popular Lissen H.T. eliminators. motorists have in the " wireless -in -the -car " this direction is due to the almost universal
Transformers, loud -speakers, and balanced armature idea. Nor was car radio confined to large adoption of iron -core coils and to the
units are also listed, together with the new Lissen
permanent -magnet moving -coil loud -speaker. This and expensive models, but it was fitted to reduced dimensions of many other comhigh-class instrument is fitted with a universal trans- quite a number of cars of the definitely ponents, such as variable condensers, transformer, and is suitable for use with either power low -price class.
formers, etc. In addition, one must not
valves, pentode valves, class " B," or Q.P.-P. circuits.
It was refreshing to find that at last forget the advantages which the all -metal
Copies of the folder can be obtained from Lissen, Ltd.,
Lissenium Works, Worple Road, Isleworth, Middlesex. British wireless manufacturers have turned valves confer in the way of compactness ;
their attention to receivers for use in cars, they occupy only about half the space
WEBB'S RADIO SERVICE
WE are informed that Messrs. Webb's London branch instead of leaving the field entirely open taken by many of the mains power valves
at 164, Charing Cross Road, London, W.C.2, to American and other foreign firms. An which are fitted with glass bulbs.
has been removed to more commodious premises examination of some of the British -made
Another feature of the design of many of
situated at 14, Soho Street (off Oxford Street), London, car receivers shows that they compare
the commercial mains receivers is the
W.1, from which address the Eddystone Service will
more than favourably, on both price and entire absence of smoothing chokes in the
in future be carried on.
quality bases, with those of American H.T. supply circuit. In some cases the
origin. As in every other branch of radio field winding of the loud -speaker is used
manufacture, Britain leads.
P.F.
for smoothing purposes, but in certain other
Replies to Broadcast Queries
four -range coils, variable and fixed condensers, valve holders, switches, chokes, potentiometers, wire -wound

RSKEMIN (Nottingham) : We can trace the following

call signs: G5PH, B. F. Phillips, 144a, Cwm Road,
Bonvinaen, Swansea (Glam.); G5PL, J. A. Philpot,

21, Casino Avenue, Herne Hill, S.E.24 ; G5BH, A. V.
Simpson, 27, Milnrow Road, Rochdale (Lancs.)
G6SM, S. G. Morgan, 3, High Street, Croydon (Surrey)

F8WC, P. Blanchon, Fourneaux (Creuse), France

FsTQ, Vermont, 4, rue de la Victoire, Soissons (Aisne)
France. Cannot trace Belgian amateur ON4VC, but

Advise you to write: Ramat Beige, 33, rue Alphonse

Renard, Brussels, XI, Belgium. A CONSTANT READER
(Glasgow) : Surely this was W3XL, Bound Brook

START MAKING F. J. CAMM'S
ORBIT NOW1 THE MOST UP-

TO-DATE THREE

VALVER,

WHICH INCORPORATES
EVERY MODERN DEVELOPMENT.

popular receivers even that is not used, and
smoothing is effected entirely by means of
resistances and condensers. There are a
number of responsible wireless engineers
who maintain that all smoothing should be
carried out without the use of chokes ; the
perfect hum -free reception given by those
receivers I know which have no smoothing
choke seems to indicate that there is much
to be said for this line of thought. P.F.
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LET OUR TECHNICAL STAFF SOLVE

REPLIES TO

YOUR PROBLEMS

LIERIES and

The coupon on this

page

us

NQUIRIES

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

by Our Technical Ste

ilea! Wireless,' and appealed to me very strongly.
On connecting up the batteries, however, I have been

SPECIAL NOTE.

unable to obtain any reception at all, and the only

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

for the solution of problems or difficulties I
arising from the construction of receivers
described in our pages, from articles appearing II
i in our pages, or on general wireless matters.
We regret that we cannot, for obvious reasons9
(1) Supply circuit diagrams of complete
I

These were quite normal in every
case except that of the screening grid of the first V.M.
valve, and here I could obtain no reading at all. All
the wiring was checked, but no mistake could be found.

valve -holders.

excellent blue -print and clear instructions, but when
I came to try out the set I could get no reception whatI am an entire beginner in wireless construction,
and therefore have no idea how to proceed in looking
for the fault --naturally, all the wiring has been checked,
but no mistake can be found. Could you please assist
ever.

Can you please suggest the cause of my trouble."-

(2) Suggest alterations or modifications of

B. V. (Balham).

(3) Suggest alterations or modifications to

From your description it seems to be perfectly clear
that the screening grid terminal of the first valve holder is short-circuiting to earth, via the metallized

This is another instance which stresses the need for

described

receivers
poraries.

in

our

contem-

commercial receivers.
(4) Answer queries over the telephone.
Please note also, that all sketches and drawings
which are sent to us should bear the name
address oMthe sender.
401

attempt to locate the fault I measured the voltages
to the anodes and screening grid terminals on all the

exception of the steel chassis. My dealer was unable
to supply this without having a few days notice, and so
suggested that I might use a metallized wood chassis
in conjunction with an ebonite panel. I did this and
soon completed the constructional work, thanks to your

me ? "-N. M. (Bath).
If you examine the blue -print for this circuit you will
find that one connection to the on -off switch is made

multi -valve receivers.

$

thing I notice is that one of the fixed resistances gets
very hot ; all the others remain perfectly cool. In an

proceeded to build it. The parts were obtained from a
local dealer, and were exactly as specified with the

1

chassis.

If you examine the valve -holder you will

no doubt find that one of the legs is touching the side
of the hole through which it passes, thereby making
contact with the metallic surface of the chassis. As a

.
DATA SHEET No. 61

CATKIN VALVES

" I hope my query will not be out of place, but I

have read your book since No. 1, and have found that
you are so good at helping readers that I cannot resist
putting my problem to you. Whilst I was talking with
a friend the Catkin valve was mentioned, and my friend
stated that this was entirety metal. I told him that
there was quite a lot of glass incorporated in the valve
(as I had rememtered seeing a section in your book
once), and I finished by having a bet with him. He
wants some ruling on the point, and we have agreed
Is there any glass in the
to accept your verdict.

Catkin valve or not? "-T. G. (Hunstanton.)
You have won your bet, T. G. There is a fair percentage of glass included in the make-up of the Catkin

The lower portion of the valve is of glass
Inside the metal casing), and this continues a fair
way up inside the structure and i4 connected to the
mode by means of a vacuum tight joint. The
method of mounting this glass between rubber clamps
and other ingenious constructional details guards
valve.

'he glass against breakage.

MAINS AND THE ORBIT
" I have read your preliminary announcement con-

cerning the Orbit with great interest, but am very
disappointed to see that it is a battery set There are
thousands of readers like myself who are on the mains

and who would like the set to be mains operated.
Cannot you cater for us? "-W. K. (Hampstead.)

Cut this out each week and paste it in
a notebook.

FIXED MICA CONDENSERS
table gives the effective area of mica
value. The effeethe
for capacities
area is obtained by multiplying the length by
the breadth of the overlapping surfaces.
The

Thickness of Mica (in.)

Condenser
Capacity.

.0002
.0003
.0004
.0005

.15
.23
.3

IP

.38
.75

3.75

73

4.5
6
7.5

If

PP

SP

Example : Desired to use .002 mica with
plates having overlap of # x 4in. Capacity

required..0005 mfd. From table area required

= .75 sq. in. Overlap = # sq. in. Number of
dielectrics is therefore 3.

You will see from last week's issue, W. K., that we

have designed two simple little mains units for use
with the Orbit on A.C. or D.C. mains. We think you
will agree that there are many thousands who only
have batteries for the operation of their receivers, and
we have given a fair proportion of mains receivers
in our pages of late. However, the Orbit may be
operated from any type of supply now, and you will
find that the results are identical with batteries or

mains units.

USING METALLIZED CHASSIS

" I have just completed the construction of your

' Superset ' which was recently described in

Prate -

PILOT

AUTHOR KITS
were introduced to the Radio Public in 1919 and for
14 years consistently used by Home Constructors

MAINS TRANSFORMER

" I am making up a mains transformer as given in
one of your earlier issues, but the details there given
were for a core with a section of 1 sq. in. I find that
my particular model will work out slightly smaller than
this, and so far as I can see at the moment, the crosssectional area will only be .5 or .6in.
How many
turns would I require per volt for this size of core ? "T. U. (Putney).

Assuming that all other things are equal the turns
per volt are proportional to the cross-sectional area

Thus, as eight turns per volt are required with a crosssectional area of 1 sq. in. at .5 sq. in. you would
need sixteen turns, whilst at 2 sq. in. you would need

four turns per volt. You should be able to obtain
your data from this information.
" I have a commercial make of set, and I find that

I

am getting no H.T. to it since it stopped working

some time ago.

1.5

3

1.5
2.25
3

.3
.45
.6
.75

using the exact parts specified by the designer.

COLOURED FUSE

.15 sq. in.

.075 sq. in.

.0001 F

.001
.002
.003
.004
.005

.002

.001

through the metal panel and mounting bush. As
you have employed an ebonite panel it will therefore
be necessary to connect a wire between the second
terminal on the switch and the metallized chassis.

matter of fact, rare should always be taken in mounting

valve -holders on a chassis of this type to make sure
that there is ample clearance between the legs and the
sides of the hole. The same precaution should also
be taken in mounting other components, and in wiring
up, to avoid the possibility of short circuits.
EARTH RETURNS
"Seeing a description of the Auto -B Three ' in
recent number of Practical Wireless' I realized
that this was just the set I wanted, and immediately

I have taken the set out of its cabinet,
and I find under the chassis that the L.T.- negative
lead is joined to one side of a small holder, and the
H.T. negative lead is joined to the other side of this
holder. Resting in it is a yellow glass tube. After
some testing, I pulled this out and twisted a bit of wire
across the two ends of the holder when the set worked
again. I presume that this is a fuse and that it has
blown for some reason.

Can you tell me if

and also what value the fuse is? "-A.

I

am correct,

M. B. (Dundee).

It is fairly obvious that this is the normal fuse

between H.T. and L.T., and that owing to some mishap it has blown. The value, if it is yellow is 500 mA,
and you should be able to obtain a replacement from

any good wireless store. Alternatively, you may
order one direct from Messrs. Belling Lee or Bulgin,
whose addresses you will bud in our advertisement
pages.
7

:
i
I

FREE ADVICE BUREAU

i

This coupon is available until Nov. 25th, 1933,
and must be attached to all letters contabling qneries.
PRACTICAL WIRELESS, 18/11/33.

i

COUPON

4

a

t

PILOT
AUTHOR KITS

throughout the World.

the ONLY KITS exact to the published
specification of Mr. F. J. CaMM ; therefore,

Whether you order a complete or part
kit you are certain of receiving only

when constructed, are the ONLY KITS to
be covered by Mr. F. j. Camm's personal

P ETO-SCOTT CO., Ltd., 77, CITY ROAD, LONDON, E.C.1

guarantee as published. See the Pilot on the
Carton ...it's your guarantee of satisfaction.

FIRST SPECIFIED PARTS.
:

Clerkettuoil 9406-7

are
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ADVERTISEMENTS

EVERYTHING RADIO

PRACTICAL WIRELESS

Advertisements are accepted for these
columns at the rate of 3d. per word.
Minimum charge 3/-. All advertisements must be prepaid.

-we deal with you direct

CERADEX RADIO PRODUCTS, as specified by
SERADEX Resistors, from 5d. each. Lists for
stamp.
SERADEX MAINS TRANSFORMERS catalogue
just published. Send for copies.
CHARGE your accumulators with Seradex Battery
Chargers. Cheapest. Most Economical, and
Most Reliable. Illustrated catalogue for stamp.
SER ADEX PRODUCTS are obtainable from your
dealer, or direct from makers : TREVOR
PEPPER, MOSELEY ROAD, BIRMINGHAM.
NP. Battery Chargers for A.C. Mains from 62/6 to
£17, one to four circuits, suitable H.T. and L.T.
Trade Lists free with photographs. We has e a few
soiled instruments at bargain prices. -1 -Nash Products
Ltd. (Dept. P.W.), Stechford, Birmingham.
BIRMINGHAM RADIO ALART'S weekly selection of perfect components. Complete list
for halfpenny stamp.
NER -AND BOXED TCC.6 mfd. electrolytic 50v.

bias condensers, 70., ditto 15infd. 100v.1/2.

dry, 3/11.

Hellesei 3/3.

LISSEN & TELSEN KITS

8-1-4.

NEW LISSEN SKYSCRAPER FOUR ALL -WAVE WITH
CHASSIS MODEL, in Sealed Carton. Cash or C.O.D. ORDER

Carriage raid, 55/12/8.
Balance in 11 monthly payments of 10/3.
NEW LIMN 7 -VALVE SUPER -HET CHASSIS
KIT, in sealed Carton. Cash or C.O.D. Carriage
Paid.

28/17/8.

10/3
With

15/_

order
Balance in 11 monthly payments of 16/0.
With
TELSEN CLASS "B " 4 CHASSIS KIT in sealed
carton, less Valves, Cabinet and Speaker. Cash
or C.O.D. Carriage Paid 28/1716.
_
order
Balance in 11 monthly payments of 7/,
With
5/3
TELSEN 825 STAR KIT, less Valves and Cabinet.
Cash or C.O.D. Carriage Paid, 21/19/8.
order
Balance in 7 monthly payments of 6/3.

/.

NEW BLUE SPOT
CLASS " B " OUTPUT STAGE

LOTUS manufacturers type 31/1 pushpull inter valve transformers 2/3. Output transformers
snit Rola or similar tapped power and pentode 2/6.
RAYMART 21in. flush milliammeter any range above
20nut. 5/9. " Super " 3in. model, 6/9.
A,SORTED dozen all different 1 -watt Erie, H.M.V.
and Philips resistances, 100 to 100,000 ohms, 3/-.

2 mfd.; 1/9, 1 mfd., 1/-.
RADIOPHONE Volume Controls

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

ELLESENS 8 mfd., Electrolytic Condensers, 3;G
each, 4 mfd., 3/- each.
SPEAKERS. -Permanent magnet, 28/- (listed
D.C. mains energised, 2,500 to 6,500 ohms,

complete with humbucking coils and transformers.
16/6 (list 39/6); 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). Magnavox D.C.,
2,500 ohms., 18/- each (list 39/6).

CONSTRUCTORS' Kits.- Ready Radio Meteor

screen grid 3 -valve kit, less valves, 26/-; with 3
Mullard valves (P.5I.12a, P.M.2D.X., P.M.2a), 40/ (list £5/7/6) ; Universal Radio 3 -valve kits, ready
assembled on chassis, 12/6 (listed 45/-).

Radio " 303 " A Kits, complete with
cabinet, M.C. speaker, less valves, £2/5 ; with
READY
3

Mallard valves (P.M.1L.F., P.M.2D.X., P.M 2),

£3/5 (list £6/17/6).

READY Radio Meteor " A " 3 -valve Screen Grid
Kit complete with cabinet, M.O. speaker, less
valves, £3/7/6; with 3 Mallard valves (P.M.12A.,
P.M.2D.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);
Mullard Radio for Million 3 -valve battery kits,

complete with 3 Mallard valves. £3/3 (list £6/2/6),
all kit brand new in original sealed cartons.
MARCONI 1934 Pik -up No. 19, 20/- (list 32/6):
Ferranti Chokes, C.T., 20 Hys ., 15 ma., 8/9
each (list 35/-); H.M.V. volume controls 1/6 each
(list 12/6).
RECEIVERS. -Burgoyne 3 -valve battery transportable sets, complete with valves, batteries,

accumulator and speaker, £3/2/6 (list £7/19/6), new in
cartons.
ALL Goods Guaranteed New and Perfect and Sent
Carriage Paid.
PLEASE
Note. -We have opened branches at
271-275, High Rd., Willesden Green, N.W.10,
and at 46, Lisle St., 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.I.
OUTHERN RADIO, 323, Euston ltd., I,ondon,
S N.W.1 (near Warren St. Tube). 'Phone :

dozen TCC. Polymet Dubilier fixed
Acondensers,
.0001 to .01, 3/-.
'condensers,
WEARITE mains transformers, 300/300. 4x2.5,
4v3, 10/6.

2-1-2+8-1-2-1-14-1, 1,000 volt test ,7/- each; 4 mfd.,2/6,

Strict Privacy Guaranteed H 49/6) ;

J the leading Set Designers.

Ditto 8mfd. aqueous 440v. 3/11.

SOUTHERN RADIO'S Wireless Bargains. -Set
' manufacturers' guaranteed surplus.
VARIABLE Condensers. -Lotus 2 -gang 0.0005,
complete with dial, knob, escutcheon, 8/6; all
ganged condensers are fully screened, with trimmers
and boxed; Hydra block condensers, new, 16 mfd.,

HT8. or HT9, same LT's 9/6.

Met -Vick 250/250. 4v2, 4v5, 12/8. All finished, not
stripped, models.

FIVE FLOORS of bargains comprising most comprehensive selection of manufacturers surplus
and bankrupt stocks in country. -The Square Dealers,

6324.

Radio Mart, 19, John Bright St., and 44, Holloway

SEND FOR IT NOW ON 7 DAYS' TRIAL
Head, Birmingham.
& PEARL. AU the following bargains A substantially built unit of
guaranteed new goods. Cash or C.O.D. Carriage advance design. Complete
PEARL
paid.
tone control to match Send 216 with
NEW Model Famous Lincoln Stewart Permanent with
Magnet Moving Coil Speakers, with Universal unit with set, with " Osram" order, if satisfied
B21
Class
" B " valve and pay 1/6 on deliTransformer for matching all type, output valves
including Class B. Over 2,000 already sold to PRAC- extension speaker plug (less very, then II

List price, 47/6 -special
BRITISH GENERAL Aerial Bandpass 10 K.C.
tuning unit with full constructional details for
building Bandpass 3 receiver. List price, 14/6 limited stock to clear, 3/11.
%VJFATIE Universal Mains Transformers, input
VV 200-240 A.C.; output 60 m.a. tappings, 350-0-350
2 volt 2 amps, C.T. and 2 volt 3 amps. C.T.
Shrouded. Made for Set Manufacturer, worth 35/-;
fiko clear, 12/11.
SURPLUS H.M.V. 3 gang .0005 mfd. Variable
Condensers with drum -drive, beautifully made
TICAL WIRELESS readers.
price. 16/11.

.1'm one piece to avoid back -lash -to clear, 7/11.
FAMOUS Lamplugh Silver Ghost Speakers.

monthly payments
Speaker).
If Blue -Spot 2913.M. Moving of 41-. (Cash in 7
Coil Speaker required, add days 43/6).
3/- toinitial Deposit and each

of II monthly payments.

BLUE SPOT 99P.M. PERMANENT MAGNET MOVING -COIL SPEAKER. Complete

With

Carriage Paid, £2/19/6.
Balance in 10 monthly payments of 6/-.
NEW W.B. P.M.4.A. MICROLODE PERMANENT MAGNET SPEAKER complete
with switch controlled multi -ratio input
transformer. Cash or C.O.D. Carriage Paid,

order

with tapped input transformer. Cash or
C.O.D.

r Limited number of 1933 D.C. mains energised
62/2/0.
models 2,200 ohms, suitable for A.C. mains or 200-250
volts using Pot. as Choke. Original price, 34/ -- Balance in 7 monthly payments of 5/9.
bargain price to clear, 10/9.
ROLA F6P.M. PERMANENT MAGNET MOVEVEAL A.C. Eliminators. 200-250 volt, input ING COIL SPEAKER, with input trans25 m.a. output, 3 positive and one negative former. Cash or C.O.D. Carri age Paid UN&
List price, £2/19/6. Bargain, 29/6.
appings.

THE well-known Lincoln Stewart dual range
shielded coils, 200-260 metres and 800-2,100
metres. List price, 6/6 ; our price, 2/11.
'''T'HE new Sovereign Permiability Tuner, complete
I with blue print fbr constructing 3 -valve Per pliability Tuned Receiver, complete with dial eskutcheon. List price, 15/ --to clear, 7/11.
TRIOTRON MAGNA 4 -pole balanced armature
units, type P. Beautiful tone, well made. Listed
at 27/6 -special offer, 9/3.

,QLEKT UN Super L.F. Transformer, guaranteed
foi 3 years, available ratios 2-1 and 3-1. List,
13/6 -to clear, 3/6.
..IMITED number Daptacou plck-ups and tone IA arms, specially designed to prevent wear and
eliminate scratch. List price, 7/11 -reduced price,
6/11.
tr AMOITS Lewcos 6 -way Battery coils, complete
with plugs and spade terminals. Bargain price,
Xll.
PECIAL offer of Telsen Major Speaker Chassis.
This is a super ibargain and is available while
Lock lasts. Usually 10/6 -special offer, 3/3.
DEARL & PEARL, LTD. All above bargains sent
1- cash or C.O.D. cnriage paid. 190, Bishopsgate,

jj

London. E.C.2.

Balance in

8

monthly payments of

6/ -

NEW B.T.H. SENIOR DE LUXE PICK-UP
AND TONE -ARM. Cash or C.O.D. Carriage
Paid,
.

Balance in 7 monthly payments of 5/-.

With

5/9
order

With

6, order
With

5/order

Miscellaneous Components, Accessories, etc., etc., supplied CASH,

C.O.D., or H.P. on our cum Private System of Easy Payments.
Any items advertised in this journal seat C.O.D. Orders over 15/ sent all C.O.D. charges paid.

New gimes Sales Co
56, LUDGATE
Dear Sirs :
(a) Please send me

HILL,

LONDON,

SURPLUS

RADIO

BARGAINS

LOOK AT THE PRICES.

Double smoothing chokes mounted, sound robust lob. 120 na.a.,
14/28 Henrys each ; usual price, 35/- ; our price, 8/8d. each, 9d.
1,0 -tale: single ditto, 4/64. each.
Resistances wire -wound, finest quality, 5 Watt, 8,000 Ohms and
65,000 Ohms, worth 3/6d. each ; 8d. each, postage 3d.
Potential dividers wound 2 sections, 5 Watt; 40,000 and 23,000
Ohms; 40,000 and 80,000 Ohms; 40,000 and 100,000 Ohms;
30,000 and 50,000 Ohms; at 1/- each, postage 3d.
Chokes, small iron -cored, 2,000 Ohms for output or choke coupling ;

1/8d each, 3d. postage.
A.C. H.T. Eliminators, 220 V to 240 V with 4 tappings. Toth/
output 150 V at 25 ma. For use with PV 495. Price with valve,
35/, leas valve 27/-.
Wearite Mains Transformers. Rectified Output, 300 Volts at -60
M/A. Heaters, 3-0-2 up to 4 Amps. Rectified Filament, -2-0-2
up to 4 Amps, input 200, 220, 240 V. For use with D.W.3 Rectifier,
12/8d. each, postage 6d.
Mains transformers for eliminators. Output 250-0-250 at 60 M/A.
4 V at 1 Amp. State input when ordering. Price Md., postage 9d.
14 mid Block Condensers, 750 V DC Test 6-4-2-1-1 or 9-3-2.
10 said Block Condensers, 750 V DC Test 4-4-1-1-350 V Peak ;
at 4/- each, postage 6d.
Wire -wound potential dividers, 60 Watt wound three section=,
4,500 Ohms, 3,000 Ohms, 2,000 Ohms, 1/8d. each, postage 3d. ;
5 Watt ditto, 20,000 Ohms, 20,000 Ohms, 20,000 Ohms, 1/- each,
postage 3d.
Power pack Chassis ; wired with Wearite Transformers as above

arid T.C.C. 4 mfd Electrolytic Condenser, etc., 200, 220, 240 V input.

20/- each, packing 9d.
Resistances. 2 Separate Resistances on 1 Tube, 60 Watt, 2,500
Ohms and 500 Ohms, 1/8d. each, postage 4d. 3 Separate Resistances on 1 Tube, 2,500 Ohms, 1,000 Ohms, 80 Ohms; 1/- each,
postage 3d. 100,000, 200,000 and 300,000 Ohms, 1 Watt Type
Resistances at 4/8d. per dozen, Postage 3d.
Leaks. 2 Meg, .1 Meg, .5 Meg Leaks ; .001, .0001,7.015 mfd.
Fixed Condensers, all 8/- per dozen, Post 3d.
Condensers.

1 mfd Condensers 250 Volt working; 84. each,

postage 2d. 4 mfd Condensers, 250 Volt working; 1/64. each,
postage 4d.
If you cannot can to inspect these and other wonderful bargains,
write for Free List N." Goods despatched Cash or C.O.D.

94,

SURPLUS RADIO,

HIGH

HOLBORN, LONDON,

(5) I enclose Cash/Deposit
NAME

W.C.1.

E.C.4,

sun

-.-

Literatnro
and prices
on request
Standard
Telephones
apsnitad.,e,CCiedh,abaa6,

ADDRESS ....

Pr W.I8/11/33

VALVE
E
THE mODERN

Gray's Inn
Road, London, W.C.1 Terminus 6255
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CTURER'S Clearance Lines : Cabinets for

MNUFAA

Radiograms, loud -speakers, and radio sets;
requirements, giving size of set, etc.-H. L. Smith

LISTENERS IN'

hundreds to select from ; send us particulars of,your

and Co:, Ltd., 289, Edgware Rd.; London, W.2.
NEW or SECOND-HAND SETS. Kits, and Parts
bought, said, ,txehanged. Best exchange allowances. -11. Wigtield,Ftrilong Road. Goldthorpe, Yorks.
GRAMOPHONE'S. Ratliograrits, 64 rage. -Bow
to Make sm 3d. Motors, Arms, Tick -ups,

Horns, -Springs, Repairs.-Regentprac,
120, Old Street, London, E.CA.
EVERYTHING to make your: own transformers
(mains and push-pull), Chokes and coils. Lists
free.-Lumen Electric Coy., 9, Scarisbrick Axe.,
Litherland, Liverpool 21.
BANKRUPT Bargains. List free with 3v. diagram.
ST500 kit, 52s. 6d. ST400, 45s., ST300 35s.
'303 Ready Radio kits with walnut cabinet and MC,
35s. Triotron valves from 3s. 6d. MC speakers from
12s. 6d. AC eliminators, 28s. 6d. All small parts in
stork at keenest prices. Part Exchange. Get my
quotation for anything.-Butlin, 14313, Preston Road.

IS YOUR WIRELESS LICENCE

Speakers,

NUMBER IN THIS LIST ?

IT MAY BE WORTH

£50

Brighton.

THE new " Microlode " feature fitted to W.B.
Moving Coil Speakers enables you correctly to
match your output valve. Seventeen transformer

ratios for really accurate matching to any power or
pentode valve and four ratios for Class 13 or Q.P.P.

all available on one speaker by a simple switch adjustment. -Write for details to Whiteley Electrical Radio
Co., Ltd., Mansfield, Notts.

DICTIONARY OF

WIRELESS TERMS
By RALPH STRANGER

TlIE Author, 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.

2'6

Obtainable at all Booksellers, or by post 2,9
from George Newnes,Ettl., 8 -ii, Southampton
Street, Strand, London, W .C.2.
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Compare your number
and claim your reward

3,1111f`

ft50

£25
£10
£5
£2
£1
Ali
AJ

429036
369908

AL
AL

004628

370893
886497

124690

AM
AM
AM

AL
AL

550631
160423
303691

AK 886299
AK 762125

AL

AH 846600
AH 093214
Al 491603
AJ
AJ

899777
003124

AK 616122
AK 509178
AK 971287

pqr

AL

AL
AM

84301

947741

206003
8351366

AM 008989
AM 867214
AM 099836

will

will

be

holder
No. AO 887024

paid to

of

Licence

be paid is hailers of Licences :

Nos. AP 09

AN 923447

will be paid to holders of Licences :
Nos. AQ 177065

AR 594680

will be paid to holders of Licences :
AM 606372 AP 367774

will

171540
697776
434920

AN
AN
AN
AO
AO

526740
316049
729833
487218

832505

will be paid to
AM
AM
AM
AN
AN
AN
AN
AN

AQ 090506

AR 929003

be paid to holders of Licences :

AM 228451
AM 465811
AN
AN
AN

AP 521400
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263841
580884
425662
981720
060446
650208

AN
AN
AN
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AO
AO
AO
AO
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AO
AO
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AP
AP

193331

AP
AP
AP
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284659

738557
042887
692433
330806
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AQ
AQ
AQ
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308103
413110
626500
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AO
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AP
AP
AP

004887
884264
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952696
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753729
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AQ
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784063
428123
014097
933037
187792
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200429
026748
347218
186527
522036
89054
616608
770531

This otter applies to licences which are actually in torte on Saturday, Noyentter 18, 1933.

Before the swards are paid, claimants wilt be asked to antiertakei

sunr4 pattheity service in datribatina leaacts to encourage

the sate of hemmer amongst those who at present do not NIB; then obtigatious by taking Out a Post Office Licence before receiving
broadcast programmes. Claims cannot be considered w poonecOoc with any Licence the date Of issue of which a after Nov. 16, 1933.

For full particulars for

claiming awards and a complete list of numbers see

493

486
488
494
498
504
504
496
476
493
472
493
488
457
494
472

IT -BITS

ON SALE EVERYWHERE SATURDAY, NOVEMBER 18
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QuA409,4t

JUST hear a Blue Spot Moving Coil once, and you'll know that
quality counts. Modern design, highest grade materials and
superlative workmanship combine to make Blue Spot Speakers the
very last word in scientific sound reproduction. Get your dealer
to demonstrate, and Hear the Difference. Blue Spot Speakers

emerge triumphantly from any comparison-appearance, construction, performance.

Thcre are none better.

29 p m as illustrated 3216

Cabinet Model 45,
22PM in oak

ow

NEW BLUE SPOT PICK-UP

TO BATTERY

Brilliancy without needle scratch . 50 to well over 4,000 cycles

33
exceed-

ingly light record wear and almost entire absence of surface noise .
wire wound volume control
rotating head for easy needle changing
new and successful Blue Spot achievement

SET OWNERS
BLUE SPOT CLASS B
OUTPUT STAGE

35/-

The addition of this unit to your

present set will give you the benefit
of Class B output. This means that
you can use a modern or recent
type Blue Spot Moving Coil Speaker
or Blue Spot 66R Class B Moving

Iron Unit or cabinet with your old

Send for leaflet giving full particulars. Special adaptor for the
thousands of owners using our
Unit Stage
famous 66R Speakers.
without valve, 29/6, with valve 43/6.
66R Output Choke & Base Plate, 7 6.
Set.

MOVING COIL
SPEAKERS

32/6

A

87/6

(also without gransforiners)

OTHER TYPES
12/6

-

42/-

29 PM
32/6
at.9``''s

EgEO

Bit IBIRITIJII wit lid COMPANY ITU
BLUE SPOT MOUSE 94/96 ROSOMAN STREET
Telephone :

ew9e

at" e0 a1a
o' tee os06

ROSEBERY AVENUE LONDON E CI
Telegrams : "Bluospot, !sling, London."

Clerkenwell 3570.

Distributors for Northern England, Scotland and Wales : H. C. RAWSON (Sheffield and London),
Ltd., 100 London Road, Sheffield
22 St. Mary's Parsonage, Manchester ; 177 Westgate
Road, Newcastle-upon-Tyne
37, 38, 39 Clyde Place, Glasgow.

;
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THE QUADPAK

OUR NEW MAINS SET!

Published every Weduesdcv b3

Vol. 3.
No: 2.
NOVEMBER 23)1;1933.
of lh

-the wonderful new low loss lead in cable definitely eliminate.,
crackle, background noises, mush and all maa-made static, It
improves selectivity and increases sensitivity.
can fix it in less than five minutes.

FOR TRUE

RECEPTION

Get one to -day.

You

OF ALL DEALERS in lengths of 15 feet 10/.
Longer sizes at proportionate prices,
BRITISH RADIOPHONE LTD., ALDWYCH HOUSEi LONDON, W.C.2
T
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SPECIFIED FOR THE A.C. QUADPAK
However expert or amateur you may be, this new Igranipak
cannot fail to save you time, trouble and expense.
Igranipak
is a complete and compact tuning
unit.
Upon its rigid metal
:hassis are mounted :-screened coils
with built-in wave -change
switch,

drive
5 -pin

Igranic 3 -gang condenser with cover, escutcheon and disc
assembly with pilot lamp attachment, mains switch, three
valve -holders, grid leak and condenser, engraved terminal

Wavelengths covered : 210-520m. and
900-2,000m.
Complete with instructions and
simple circuit diagram.
board.

11

57/6

hot

your /ow/ dealer can supply

you

please

Write fur fully illustrated Catalogue No. J1288.

Igranic Electric

Co.,
Ltd.,
Street,
E.C.4
149, Queen Victoria

toile to us direct.

CN'S-88

November 25th, 1933
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POWER

STUDY

IN YOUR

AT

SPARE
TIME

HOME

IN PLENTY

CAN HAVE A
COLLEGE TRAINING
IN ALMOST ANY CAREER
FOR A FEW SHILLINGS MONTHLY

MATRICULATION

There are many ways of commencing a career, but Matriculation
is the jumping-off board for all the best ones.

WITH

CIVIL SERVICE

Suitable to both sexes. Ages 1512 to 24.
ENG. DEPT. CUSTOMS AND EXCISE ;
INSP.OF TAXES.Etc. NO EXPERIENCE

G.P.O.

REQUIRED. OPEN EXAMS.

We prepare candidates for all

INSTITUTE EXAMS.
TECHNICAL, INSURANCE, COMMERCIAL,
GENERAL, POLICE, Etc., Etc.

ENGINEERS

ALL
BRANCHES

There are examinations which are open and suitable to you,
others which are not.
you

DO NOT DE-

that fatherly advice

LAY - There may

which is FREE to

be chances for you

Let me give

WIRELESS
BATTERIES
IN YOUR SET
THESE FOR THE COSSOR S.0.3.
Owners should fit Ever Ready Batteries :

H.T.

Winner 120; G.B. Winner 9-both made specially for
it. If not, simply ask your dealer for the Ever Ready
List, showing all popular makes with their special

Get our advice before deciding.

you, but which

to -day

may mean so

late

much to you in the
future.

for which

you may be

too
to -morrow.
Every day counts

in a man's career.

LET ME BE YOUR
FATHER
Mathematics

Accountancy Examinations
Advertising and Sales Manage
ment
A.N.I. Fire E. Examination
Applied Mechanics
Army Certificates
Auctioneers and Estate Agents
Aviation Engineering
Banking
Boilers
Bookkeeping, Accountancy and
Modern Business Methods
B.Sc. (Eng.)
B.Sc. (Estate Management)
Building, Architecture and
Clerk of Works
Civil Engineering
Civil Service
All Commercial Subjects
Commercial Art
Concrete and Structural Engineering
Draughtsmanship, all branches
Engineering, all branches.

subjects and examinations

General Education
G.P.O. Eng. Dept.
Heating and Ventilating
Industrial Chemistry
Insurance

Matriculation

Metallurgy

Mining, all subjects

Mining Electrical Engineering

Motor Engineering
Municipal and County En
gineers

Naval Architecture
Pattern Making
Police. Special course
Preceptors, College of

Pumps and Pumping Nla
chinery
Radio Reception
Road Making and Maintenance
Salesmanship

Sanitation
Secretarial Exams.
Ship -building
Shorthand (Pitman's)
Structural Engineering
Surveying
Teachers of Handicrafts
Telephony and Telegraphy
Transport Inst. Exams
Weights and Measures " Insp."
Wireless Telegraphy a n d
Telephony
Works Managers

If you do not see your own requirements above, write to us on any subject.

IT COSTS NOTHING TO ENQUIRE

Ever Ready batteries. Your set will be powered
perfectly by its appropriate Ever Ready batteries.

WE TEACH BY POST IN ALL PARTS OF THE WORLD

THE EVER READY CO. (GT. BRITAIN) LTD.

Note Address carefully:

HERCULES PLACE, HOLLOWAY, LONDON, N.7

Also ask for Our New Book (FREE OF CHARGE)

THE HUMAN MACHINE
SECRETS OF SUCCESS

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

ENSURE

FERROCART
COILS
"They are the finest job
Colvern have ever turned
out"
writes one constructor

Sectional

view

sho wing
unique
sprung

the

Benjamin
contacts

Benjamin five -pin

valveholders
specified for the

"A.C. Quadpak."

PrprrrartalTAIT
Here the terminals

are reversed and
the valveholder is
absomounted
lutely flush beneath
the
baseboard.

Made under
licence from
the patentee
Hans Vogt.

g FLUSH MOUNTI NC
The

the
its

Benjamin 5 -pin
meticulous care
construction.

is

a

and

perfect masterpiece, bearing witness to
attention given to every little detail in

is impossible to tell you here all
about Ferrocart Coils, so we have
written a booklet explaining their
advantages
May we send you
a copy? It's free!
It

Examine the contacts ; these are sprung in such a way as to ensure
a maximum downward thrust on the valve pins, the main pressure

being above the thick portion of the split valve leg, with the result
the valve snaps home in the holder-thus perfect contact is
always maintained.
The contacts, which are of course self cleaning,

that

are taken through the body of the holder and form the solder tags.
This one-piece solder tag and socket is just another Benjamin advantage.
the lower illustration the terminals have been reversed and the
valveholder is seen mounted flush beneath the baseboard.
To
allow for this flush mounting every terminal hole is countersunk
to take the screw head on the terminal.
In

You pay no more for Benjamin superiority. The price of the 5 -pin is 10d.

COLVERNS LIMITED
ROMFORD

THE BENJAMIN ELECTRIC LTD. TARIFF ROAD,

TOTTENHAM, N.17

.

. . .

ESSEX

London Wholesale Depot:
150, King's Cross Rd., W.0.1.
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The name Drydex is an assurance of
generous power and a long life.
It

is

the battery relied on
Britain's most famous

by

sets.

ttp0ex

br Exifl)e DRY BATTERIES
FOR WIRELESS
Next time, insist on Drydex. Obtainable from Exide
Service Stations and all reputable dealers in types and
sizes for every set.

Da 170

EXIDE BATTERIES,
Exide

Works,

Clifton /unction, near Manchester.
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Yes! SIORTivaves make it
ssible to OAMERICAditece

THEY BRING IN HUNDREDS,

OF STATIONS YOU CAN'T .
POSSIBLY GET ON ANY OTHER SET
ENGLAND

EUROPE AMERICAAUSTRALIA -

ALL

NOW ON
MOVING COIL
WITH WALNUT CABINET AND
MOVING COIL
LOUDSPEAKER

YOU BUILD
IT YOURSELF!
POST
COUPON
The
FREE
CHART sim-

To

LISSEN, LTD ,
Publicity Dept.,
ISLEWORTH.

Please send me FREE
copy of All -Wave All World " Skyscraper "
Chart.
Name
Address

P.R.1734

plifies everything ; there are
pictures
pf

every part, with every wire
numbered, every hole lettered, every terminal iden.
tified. YOU CAN'T GO
But get the
WRONG
Chart and see for yourself
-then build the Lissen All Wave All -World " Skyscraper "4, the SET THAT
SPANS THE WORLD!

At last the day of All -World Radio has arrived, and you can
*build with your own hands the first receiver to give you not
only England and Europe, but America and Australia direct.t
The Lissen All -Wave All -World Skyscraper 4 tunes from 12 to'

2,100 metres. It gives you all the ordinary British and Conti-)
ental programmes you can desire, and in addition stations all
over the world which broadcast news and views and entertainment en the Short and Ultra Short wavelengths. These Short
Wave stations are receivable on this Lissen All -Wave All -World

Skyscraper at truly amazing ranges-Melbourne, Australia, at
almost 12,000 miles, Johannesburg at 6,000 miles, Sydney,
Australia, at 12,000, Pittsburg, Massachusetts, at 4,000 milesthese and many more of which the ordinary listener cannot
hear even a whisper.
And remember you get these stations through Double Balanced
Pentode Output giving brilliant reproduction on a Moving Coil
Speaker-as much power as a Mains Set from ordinary hightension batteries.

SPEAKER!
The ONLY SEIon which you CAN get SHORT
WAVESas well as ordinary broadcast stations
Lissen have made this All -Wave All -World radio available to Home Constructors first, because it
brings back the thrill of conquest to hear America and Australia direct on a set you have built yourself ; it makes you an enthusiast to realise what a wonderful thing you have created !
And when you see the Great Free Chart of the All -Wave All -World " Skyscraper " 4, which tells you
how to build it and how to work it and why it gives such marvellous results, you will agree at once
that it will be wise of you to build for yourself rather than buy a factory -assembled receiver which
cannot give you these new and intriguing short-wave stations

nELEN,

7:

If -SCRAPER
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ROUND the WORLD of WIRELESS
Radio Drama Festival
"

RED TABS," the next in the series of

great plays in the Radio Drama

Old Memories

result that considerable -improvement was

A POPULAR programme under the noticed in the transmission.
title " Old Memories " will be broad-

Festival, is to be heard on December 1st, cast from Belfast on November 27th, this
(National) and December 2nd (Regional). consisting of well-known orchestral pieces
This play was written by Val Gielgud, and songs which will be familiar to listeners
Drama Director of the B.B.C., and first of an older generation. The artists are
broadcast in October, 1930. It must be Victoria Gordon (contralto) and Cecil Kidd
unique in post-war literature as a detached (cornet), while Mr. Godfrey Brown will
discussion of an ethical problem of warfare. conduct the Belfast Wireless Orchestra.
The situation faced by General Gore in the It is felt that a programme of this nature
play is personal not to him alone, but to will be welcome and arouse many memories
every commander of every age, from of pleasant days that have passed.
Thermopylae to Ypres. " Red Tabs " is a
brief play, clearly argued and free from rIMPORTANT NOTICE -I
complications. It will be produced by
Howard Rose.

Readers lull° are qualifying
for our

Midland Composers' Concerts

POCKET TOOL KIT

MUSICALLY, the week beginning on
November 26th is an important one
in Midland Regional, for it includes relays
of a Tchaikovsky concert by the City of
Birmingham Orchestra, the Birmingham
Festival Choral Society in Sullivan's
" Golden Legend," and the Birmingham
Catholic Choir, as well as two ofthe series
of Midland Composers' concerts. These

should read the Announcement I

on page 515

a

The ENCYCLOPJEDIA OF
POPULAR MECHANICS
I should read the Announcement

Messiah organ, and Michael Mullinar in the
studio. Mr. Roberts is a native of the
Black Country and got his musical training

under Bantock in Birmingham. He has
written cantatas and choral fantasies as
well as works for the organ. Mr. Mullinar

a

Those Readers qualifying for

include Clifford Roberts on November 28th
and Michael Mullinar on November 30th.

Both composers play their own worksClifford Roberts on the Church of the

a

on page 519

a

I

L

a

a

Orber 1Wext Irleeh's Special
Etilargeb Cbrietntae *lumber

had a suite played by the Birmingham
Police Band, with Dr. Boult as guest Can Aerial Masts Be Too High I`
conductor, in 1925. In this programme he
ALTHO UGH there is a general tenplays his miniature suite for the piano,
dency on the part of radio engineers
" Grimm's Fairy Tales," and Emily Broughton and Mark Mellers sing some of his songs. to secure the greatest possible height in
aerial masts or towers, it is a moot point
whether beyond a certain limit the extra
" Boyhood in Industry " Broadcasts
cost of construction warrants the results.
I N the Midland Regional talks department (The new Budapest station will possess a
there is the opening of a new " Boy- tower over 1,040ft. high). In some

hood in Industry " series, designed to show,
from the angle of personal reminiscences,
some of the changes of the last forty years.
T. A. Waterhouse leads off by telling what
things were like in engineering in the early
'nineties. Mr. Waterhouse has had broad-casting experience before as an enthusiastic
and entertaining talker on angling.

countries, as, for instance, Germany, wooden
towers are replacing the steel lattice masts ;
Miihlacker, the last one to be built,

Algiers-Tunis--Rabat

THE laying of the underground telephone cable destined to link up
Algeria, Tunisia, and Morocco has been
steadily proceeding, and of 2,500 kilo-

metres to be spanned some 1,100 kilometres
of pupinized land lines have been installed.
Apart from assuring the long-distance

telephony service to the North African
coastal towns, the cable will be used for
the interchange of broadcast programmes

between Radio Alger, Radio Maroc, and the
new station to be built at La Kasbah, Tunis.
Milblacker and Munich
LISTENERS may have noticed the
recent comparatively weak signals

heard from both Miihlacker and Munich.
The 60 -kilowatt transmitters have suspended their broadcasts pending completion of reconstruction as 100 kilowatters.

In the meantime the programmes are
transmitted by the old 1

kilowatt Stutt-

gart-Degerloch and Munich-Stadelheim
stations. The high -power stations will be

formally reopened on December lst.
Listen to Bombay

BY arrangement with the Indian State

Broadcasting Service the B.B.C. will

carry out a special relay of a programme from
Bombay on December 13th. The entertain-

ment will include a short concert of native
instrumental and vocal numbers as well as a
description of typical street scenes in the city.

Dual Station for Turin
IN order to secure

alternative pro-

grammes, as is the case with Milan,

the E.I.A.R. is shortly opening a new
transmitter at Turin. It will work on

220 metres (1,365 kilocycles), with a power
of roughly 2 kilowatts (aerial).
Budapest's Alternative Programmes

AS it is expected that the new 120 kilowatt transmitter will shortly
take over its daily duties on 550 metres,
the older 18.5 kilowatt station will provide

an alternative programme, at the start
from G.M.T. 19.00-23.00, and later at
reaches a height of 627ft. As against this other hours of the day. The wavelength
recent experiments carried out in the to be used for this station has not been

United States by. WABC, Wayne (N.J.), definitely fixed, but it is anticipated that
induced the engineers to lower the original the 227.1 metre channel will be adopted

height of their aerial by 45ft., with the according to the Lucerne Plan.
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Station PHI. Broadcasting In Six Languages

FOR two and a half years this famous
station at Huizen, near Hilversum,
Holland, has been silent, but recently it
has been reorganized, and now transmits
on a wavelength of 16.88 m.
Philips world transmitter

periods without attention by skilled per-

INTERESTING and TOPICAL

sonnel.

The entire apparatus is controlled

by a master clock which switches on the
transmitting apparatus at predetermined
LtIMIMIMMO.WIMI100411041.0111.1.111=.1111.1001=11.1
times, when the transmitter sends out a
The powerful become firmly established in the confidence characteristic signal incorporating the call
brings new

PARAGRAPHS

of navigators on account of the convenience

sign allotted to the beacon, after which the

plant shuts down until the next call is again
enjoyment and diversion to short-wave and simplicity of utilizing their services.
The Marconi beacon transmitters are automatically transmitted.
listeners all over the world. Although
simplicity
in
characterized
by
extreme
these broadcasts are principally meant for

the Dutch East and West Indies, operation, and ability to run for long
they are also picked up by shortTHE UNIQUE RADIO STATION AT
wave listeners in all other parts of
PARKESTON QUAY

The variety of programmes and the frequency of
international announcements, a
unique ;feature of the short-wave
the globe.

B.B.C. Symphony Concert at Queen's Hall
AS Arnold Schonberg is unfortunately prevented from

appearing at the Queen's Hall Symphony Concert on November 29th,
and in view of his wish to direct the

first performance of his Concerto

Grosso, it has been decided to revise
the programme. The works to be
given are : Overture, A Midsummer
Night's Dream (Mendelssohn) Concerto No. 1 in C for Pianoforte and
Orchestra (Beethoven) ; and Symphony No. 9 in D minor (Bruckner).
The solo pianoforte is Alfred Cortot
and the full Symphony Orchestra

station (Dutch, Malay, English,
French, German, and Spanish), gives
this station a well -deserved popularity.
Station PHI is " on the air " for 5
days a week, i.e., Monday, Thursday,
Friday, from 12.30 to 2.30 G.M.T.,

and from 12.30 to 3 G.M.T., on
Saturdays and Sundays.

will be conducted by Adrian Boult
(leader, Arthur Catterall).

" G.U.Q." Calling

TRAVELLERS to and from the
Continent, via Harwich, are
probably unaware that an interesting, and in some ways unique,

International Broadcasting Union
THE International Broadcasting

Union, which includes among
its members nearly every European

station is maintained by the London
and North ' Eastern R ailway
Company at Parkeston Quay. This

broadcasting organization, held
recently a series of meetings at
Amsterdam under the presidency of
Vice -Admiral Sir Charles Carpendale

station is entirely operated by the
railway staff, and a continuous day
and night service is maintained for
the constant logging of messages

(Great Britain), with the assistance
of the new Vice -Presidents, Baron

van den

Bosch (Belgium), Mr.
(Chamberlain) Lerche (Denmark) and
Dr. (Engineer) Marchesi (Italy). The

recording the progress of the regular
Harwich -Continental passenger ship
services of the L.N.E.R. " G.U.Q.,

broadcasting organizations, and the
P.T.T. Administrations of twenty-

as the station is called, works on

wavelengths of 600 and 700 metres.
The station was inaugurated as long
ago as 1908, at a time when wireless
was in its infancy and before legislation was passed compelling passenger A view
ships to be fitted with wireless. A Station.
wirelessjtpparatus was designed for
the equipment of a shore station at
Parkeston, where the company had already
their own electrical power house, the tall
chimney of which is actually utilized as one
of ;the aerial masts.
The working of Parkeston Quay Radio
Station, an illustration of which is given on
this page, is maintained by .three operators,
who work in eight -hour shifts. Apart from
a radio station at Newhaven, which is under
the direction of the Southern Railway, the

Parkeston Quay Station is believed to be
the only private wireless station on the

British railways which has been regularly
maintained in the interests of the safety of

the travelling public and to assist navigation and railway operation.
Navigation by Wireless

FOLLOWING the example of many of
the principal maritime nations of

the world, the coastal authorities in
countries as distant as Uruguay, Roumania,

and China are among the most recent to
adopt the Marconi automatic wireless

beacon as an aid to navigation for ships

approaching and leaving their shores.

Automatic wireless beacons, transmitting

omni-directional signals which enable ships
fitted with wireless direction finders to take

bearings as and when required, have now

of " G.U.Q."-the Parkeston Quay Radio
The chimney which is utilized as one of the
aerial masts is seen in picture.

BUIE THIS I!
Problem No. 62.

Atkinson made up a small mains receiver
which when finished gave very bad him. He
tried all kinds of tests, but could not. cure it,
and as a final expedient he purchased another
smoothing choke and connected this in the

negative high-tension lead on the mains
unit. To his surprise, however, this made
the hum worse. Why was this SO '3 Three
books will be awarded for the first three correct
solutions opened. Address your attempts to
The Editor,
Newnes Ltd.,

PRACTICAL

WIRELESS,

;
I

t
:
;

;

Geo.

8-il, Southampton Street,
Strand, London, W.C.2, and post to reach
here not later than November 27th, 1933. i
All envelopes should be marked Problem
No. 63.

four countries were represented,
including the P.T.T. Administrations
of Algeria, Turkey, and Soviet Russia.
The Council of the Union has
studied the report presented by

Ravag (the Austrian broadcasting
organization) with regard to broad-

casts for reception abread in the presence of
the representatives of the two organizations
interested. Following a letter from the
Union to the R.R.G. (German broadcasting

organization), the latter stated that they
were ready to get in touch directly with
Ravag.
Oi?e of the principal objects of the meeting

was to study the conditions in which the
Plan of Lucerne, relating to the allocation
of wavelengths in the European region,
could be put into force on January 15th,
1934, taking into account that some
Governments have not so far given their
consent to the said plan.

7,

-

SOLUTION TO PROBLEM No. 61.
When mounting the coils, Rawlinson had fitted one

with the wave -change switch in the long -wave position
and one with the switch in the medium -wave position.

Thus when turned to either waveband the coils were

working at different wavelengths.
The following three readers solved Problem No. 60,
and books have therefore been forwarded to them
H. F. Walker, 70, Ashenden Road, Clapton Park, N.1;

N. Postles, 33, Chapel Road, Sale, nr. Manchester ;

C. R. Willis, 53, Salisbury Road, Everton, Liverpool, 5.

A Welsh Choral
ON December 2nd, the Ystalyfera Choir,

which won the National Eisteddfod

Championship in 1928,11930, 1931, and 1933,

comes to the Queen's Hall, London, and
the B.B.C. is relaying their performance

in the National programme. Soloists to be
heard during the relay are Josephine Wray

(soprano), Parry Jones (tenor) and David
Richards

W. D.

(organist). The

Clee.

conductor is

The programme includes

compositions by, Bach, Parry, Mendelssohn,
and Vaughan Williams, also Welsh National

and Folk Songs by the Choir.
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CONSTRUCTORS often write to me
asking how they might increase the
selectivity of their receivers. Many
of them are well aware of the numerous
circuits now available employing the new
iron -cored coils, but they are not anxious
to incur the expense of entirely re -designing
their receivers. There is also another
class of constructor, who possesses a

straight receiver of the detector and low frequency type. He is desirous of in-

creasing the range and selectivity of his
set ; he wants just that extra punch that
an additional .valve would give, but he
does not want to entirely re -design. In
some cases it would involve scrapping an
excellent cabinet, or dispensing with a
set, the low -frequency side of which in his
opinion gives perfect, quality.
What

can these enthusiasts do ?

Well, here is the solution. This little

unit will definitely give increased selectivity,

will increase range, and enable them to
obtain all the advantages that iron -cored

By "LAMBDA"
In this Article the Author Describes
Construction of an
Instrument

the

l

LIST OF COMPONENTS REQUIRED
2 Battery Clips, Bulgin type No. 1.
Dial, 1 Polar Horizontal type.
i Ebonite Panel, 12in. by 7in., Becol.
Grid -bias Battery.

tFixed Condensers:

Two 1 mfd. T.C.C. type 50.
One .0005 mfd. T.C.C. type 34.
Ferrocart Coils.

Types G.1, G2, with battery on and i

off switch, Colvern.

; H.F. Chuke, Lissen.
Plywood Baseboard, :in. thick, 12in. by ,I.
7in.

t Tuning Condenser, Polar Star Minor,

Twin Gang .0005 mfd.
4 Valve, Cossor 220 VS. Metallized.
l. Valve Holder, Graham Farish.
1 Wire and Sleeving.
Wander Plugs.

If you are
The circuit of this unit has been designed
around the well-known Ferrocart coils. situated near
A more compact type has been placed on a regional
The wave -change switch rod also controls -crease your
the on -and -off switch, located in the rear selectivity. If
of the coil unit, which also breaks the you are situcircuit of the volume control shunted ated some
across the grid -bias battery, d i stance
thus preventing the dis- from a trans-

r

Fig. 4.-Rear view of
the Band-pass unit.

the aid of this unit the owner

6 CW10 A

of a two- or three -valve straight

receiver will quite definitely

0005

obtain increased range and

kfCci

the market by the manufacturers, and transmi t t er
advantage has been taken of these to here is the
make the unit as compact as possible. unit to in-

of this

Efficient

i

coils can give with a minimum of expense.

charge

111 I INN!

A

There are no snags,

output no ifs or buts. A variable -mu

Y5110

valve is employed ; you know,
of course, that it enables practically distortionless control of

*Yee

volume to be obtained and

also minimizes cross modulation.
To connect this unit to
your receiver is simplicity

mit t i ng

battery when station it will
give you
not in use.

itself. Just disconnect your
existing aerial lead-in wire
and connect to terminal marked

increased
range.

By

6

Fa

Aerial on the H.F. unit, the
output terminal being connected to the aerial terminal

LTn

on your existing receiver. The
coils and twin gang condenser,
together with the variable -mu

LT -

2.5000

valve, constitute the nucleus

0%1M5

Q.932.9k,

of the unit, and there are only a

GB'

few other items to obtain, so

Fig. l.-Circuit diagram of the

that in an evening the unit

unit described.

(Continued overleaf)

Fig. 2.-Threequarter View of

the finished unit.

WO t. Ch0.7,91P

Switch

Ebonite C4os For Bcreeery Zecrcis

7e:

'-

Condenser

a
Baseboard

3.-Details of the battery -lead clips and terminal mount.

Fig. 5.-Dimensioned drawing of the panel.

PRACTICAL WIRELESS

512

November 25th, 1933

No difficulty will be encountered in connecting to
your existing receiver. All
you have to do is to disconnect your existing aerial lead

from your set and transfer
to the aerial terminal on this
unit. Then connect the out-

received at good strength, when connected
to a very inefficient and ancient detectorL.F. receiver. The voltage applied to the
variable -mu valve should be at least
100 volts and the screen voltage should be
between 60 and 80 volts.
In some instances you may find tuning
exceptionally sharp ; this may happen

put terminal on the unit to when connected to receivers employing
the aerialterminal on the main aperiodic aerial coupling. In such cases
receiver. The H.F. unit should the output lead from the H.F. unit should
be placed as near as possible be connected directly on to the tuned
to your existing receiver.
secondary winding, preferably to the
Switch on and tune in a grid end of the coil. An example of such

station such as the London a circuit is that of the Selectone Three
National or Fecamp, towards described in PRACTICAL WIRELESS for

the lower end of the tuning January 7th last. In this case you will
scale. Then adjust the trimmers until maximum response

Fig. 6.- 1 Perspective sketch of the unit.
(Continued from previous page)

should be completed and connected up to
your set. Additional leads are, of course,

is obtained. Do not screw
up the trimmers any tighter
than is absolutely necessary,
as this will restrict the tuning
range at the lower end of the
wave band.
Many constructors complain of being

unable to receive Fecamp,

but no difficulty was experienced in tuning
in this station, which in daylight was

find it necessary to connect to terminal
number six on the coil.

NEXT WEEK'S ISSUE
will be a

SPECIAL ENLARGED
CHRISTMAS NUMBER.
Order it NOW !

provided for the low-tension and high-

tension batteries ; the grid -bias battery is
incorporated in the unit itself, being accommodated just behind the ganged condenser.
Assembling the Components

This is quite a simple matter, and the
wiring diagram gives the position of the

various components. All the details for
drilling the panel are shown in Fig. 5. The
two ebonite pieces provided for mounting

the aerial and output terminals are made
from the piece of ebonite cut out from the

panel for the Polar Horizontal Drive.
If care is taken in cutting out the rectangular

piece from the panel there will be no

R000 Ohms
PotMeter

Volume Control
7:4-7/760179 Taniny

Condenser
ooas4roEach

difficulty in providing sufficient ebonite
for these two mounts. Two small pieces
of ebonite have also been used to provide
clips to secure the leads to the high- and

Setion

OM)

low-tension batteries to the baseboard.
They measure 3-16in. by 7-16in. each, and

are provided with four grooves to accommodate the leads. The details are shown
in Fig. 3. No panel brackets have been

/

I

06

employed as they did not appear to be

necessary, but if you so desire they can be
fitted, as sufficient space has been left for
this purpose.

Not Uteri

R

RO
04'

03

(q.

In the wiring diagram, the coloured

leads fitted to the coils are shown together
with the appropriate terminal numbers, so
that no mistake will be made. If your coils
are not provided with these -coloured leads
you will notice that the terminal numbers
are stamped on the coil base adjoining the
soldering tags. The leads to the panel lights
have not been connected, but if you wish to

Ban -PC15$

Coi/ I/M

02

Trimmers
76 Anoole
Qt.-Ta
Valve

,

(511
.
.(Dy

0.4\
03

02

Earth

-0005

bb)

w0

0

employ them, all that is necessary is to

connect two leads to the filament terminals

on the valve -holder, and solder to the

on-qe,t

lamp -holders behind the horizontal dial.
Operating

Incorporated in the base of the coils is
the switch gear, and this is provided with
definite location for four positions :-Off ;
Medium Wave (M) ; Long Wave (L) ; and
Gramophone (G). The latter position does
not interest us in this particular instance.
When switching off your main receiver,
the switch knob on the H.F. unit should
be rotated anti -clockwise into the off
position, otherwise your grid -bias battery
will discharge itself through the 25,000 ohms volume control shunted across it.

.5'w/4 -eh

.9,2,M -erg Clyo

Aerial

Otee,-,out

ftr,s2
Fig. 7.-Complete wiring plan.
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Automatic Volume Control Makes Accurate Tuning Impossible by Ordinary
Aural Methods, and This Article Explains Some of the Interesting _Systems
By BERNARD DUNN.
of Visual Tuning.
selective receiver ; you will find that repro- the case of an A.V.C. set, however, the
at once becomes most unnatural position is somewhat different, and a cerAUTOMATIC volume control has at duction
and,
probably,
rather " scratchy." On some tain amount of difficulty is frequently
last proved its worth so completely kinds of music the
distortion is more marked experienced in finding the exact tuning
that it is being used in nearly every than on others, but
.
it is always present. point.

poNiVrful receiver on the market, both With an ordinary type of receiver the
There
Tuning by Meter
kfilltampnlIer
are, of course, certain objections to A.V.C.
This brings us to the point when we
Xinale/100m
Clryneab:rz..9 1145=1 riemnchiafkato79
and these have previously been dealt
must have some other means of tuning
with in these pages. Another point
than merely by ear. Sight is our most
which merits close attention, however,
sensitive faculty, and thus a system of
is that of obtaining accurate tuning with
visual tuning would overcome all our
a set provided with effective automatic
difficulties.
As a matter of fact, visual
volume control. If you have had much
is not by any means new, and
ki'Secona' tuning
experience in handling a receiver of this
many of us made use of it upwards of
kind you will have noticed an ap rent
AVve
ten years ago when anode -bend detection
flatness of tuning ; tuning is not really
was widely used. In those days a milli flat-and there is no more difficulty in
/4/1/./blve
ammeter was connected in the anode
separating different stations than with a
circuit of the detector valve, and the
set of the older kind-but it seems to be.
reading of this was increased as a signal
With the ordinary type 61 set which
was tuned in. Maximum deflection of
is not fitted with A.V.C., signals from
the needle on any particular signal
any station are loudest at some particular
.5-aufice indicated the exact resonant point. A
setting of the tuning condensers, and
very similar idea is equally applicable
above and below that point they become
NT.to the problem we considered above in
noticeably weaker. The object of A.V.C.,

in this country and in America.

,C'

L.T.relation to receivers provided with autoand, as the signal strength applied to the
Fig. 1.-The simplest form of visual tuning matic volume control.
Every reader knows the principle of
detector becomes less, the variable -mu indicator consists of a milliammeter inserted
valves are caused to give greater amplifica- in the anode circuit of the first A.V. controlled A.V.C., which is that as a strong signal is applied to the detector valve (the
tion in order to counteract the reduction
valve.
second detector, in the case of super in signal voltage to the detector. Thus
however, is to prevent changes in volume,

the greater " tuning spread " on the dial.

heterodynes) a negative bias voltage is

Inaccurate Tuning Causes Distortion
The effect just mentioned might perhaps
be considered as of no consequence since

bias voltage is proportional to the strength
of the signal, and has the effect of reducing
the amplification afforded by the V.M.
amplifier. It is also well known that as the

applied to the variable -mu amplifiers.

it does not really affect selectivity-but is
it ? When the set is not exactly tuned to
the station a certain amount of distortion
is inevitable, because one-half of the side

The

bias voltage to a valve is increased, the
anode current is reduced. It can be seen
from this that, if a milliammeter were

connected in the anode circuit of the controlled valve(s), it would show a 'minimum
reading on the most powerful station. In
the same way, its reading on any particular
station would be at a minimum at the exact
resonant point.

band is not made full use of and reproduction becomes " unbalanced."
You can

soon verify this by slightly detuning any
+NV

(Continued on page 544)

Fig. 2.-An ordinary milliammeter can
conveniently be converted for use as a
visual tuning indicator by pasting on a
new scale which reads "backwards."
The scale is simply divided into a number
of equal divisions.

ranoymph
$Mi2

distortion is readily detected, due to

4.12

the fact that, as distortion commeaces,
the volume of reproduction falls off. In
roniexcz Valve

AcZ/ste Fig. 3.-Alternative
auL---"---MAANNAN

4t1

connections for the

ro/I4CSource,

cathode - ray visual
tuning indicator.

"Tanograph"

ToWl'e

Sow,ce.

le

N.T.-
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convenient position in or near the receiver.
Having seen the necessity for safeguarding
our apparatus, we will just see what types

of fuse are available before determining
their position and size.
Flash -lamp Bulb Type

The two most popular types of fuses for

radio work are the flash -lamp bulb type
and the cartridge fuse type (Fig. 2).

A Practical Article Dealing With the In the bulb type, use is made of a very
fine filament wire fitted in an evacuated
Various Types of Fuses, Their Action, glass bulb mounted on a standard M.E.S.

and How They are Connected

(flash -lamp type) cap.

in

Various Circuits

FUSES are important in all electrical
By L. A. HODGES
circuits, and their omission means,
very often, danger and disaster.
Now supposing that two wires forming
Yet I wonder how many radio set owners
do not use them ? Because they do not the flex are worn, that the insulation is
actually play an important part in the rubbed off, and the two wires come into
functioning of the set or increase its contact. This would occasion what is
efficiency, their employment is often known as a short circuit. The amount of
neglected. How often do we decide to
incorporate them after building a set, then

we either forget, or think that there is

TOMETER

current -carrying

about sixpence. They are, of course,
readily replaced, and are particularly,
suitable for battery -operated sets. They
fuse at about 50 per cent. overload.
The ordinary flash -lamp bulb

should not be used in any set

as a fuse as the majority of
these bulbs will not fuse under
amp., and cannot, therefore;

F2

nothing to go wrong, so they are left out.
They should always be included amongst
our components, and fitted when we commence to build or install a new set, for it is
often during the trying -out period, connection changing, etc.. that a fuse would

capacities of 60, 100,

150, 200, 250, and 300 milliamps, price

HOUSEWIRING

FUSES FI

This bulb provides

an instantaneous action fuse which will,
blow when overloaded in ample time to
prevent damage to valves and other
apparatus. They can be obtained with

protect the filaments of the
average valve.

Cartridge Fuse Type
A good cartridge type of fuse
is also shown in Fig. 2. Here a
thin low -resistance wire of
lead -tin alloy is glass enclosed
(ensuring no risk of firer,

save our valves or H.T. battery. It is
so easy to make a wrong connection or
catch the low-tension spade across the
high-tension circuit with the consequent
burning out of the valves.

between metal end caps, and
hermetically sealed. The most
popular size is liin. long, and

Fuses are definitely a pronounced safeguard for battery -operated sets and
particularly for mains sets, and the object of

this article is to show why, and to stress
the importance of their inclusion in any

Fig. 1.-Diagram explaining the

wireless set.

We of fuses.

What is a Fuse ?

can be obtained for about
sixpence in the following
ratings : 150, 250, 500, and
750 milliamps, 1, 2, and

the current that would flow would be 3 amps., etc. These fuses, held in clips
It is usual in small electrical circuits many times normal, one or both fuses of the baseboard type, are easily replaced,
to employ means for cutting off the electric would melt, and the current would be and fuse at about 50 per cent. overload.
current when more current passes than that automatically cut off as there would be no Because of their heavier rating, and the
for which the wiring system and apparatus path over the gap left by the melted fuse
were designed. To make this clear, let us wire ; there would be no electrical circuit,
take the action of an electric current hence fuses are sometimes called cut-

flowing in a wire. When current flows
three things occur. Firstly, a magnetic
field is set up, but this does not concern
us here. Secondly, the wire is heated to
a greater or less extent by the current.
Thirdly, there is a fall of electrical pressure

in the wire proportional to the current

flowing. The heating effect, and the fall of
pressure, depend upon the size and material

of which the wire is made. If a wire
carries more current than is intended, it

outs.

greater distance between contacts, they are

Had there been no fuse the

excessive current would have been
quite sufficient to melt the flex altogether, or set fire to it. Fortunately,

when we connect our mains set up to
the mains the house fuses prevent such
a catastrophe as this taking place.
It will be seen, therefore, the necessity for a fuse in any circuit where it
is possible for an abnormal current to
flow, and such a thing can quite easily

PART SECTION
TO SHOW FUSE

will get hot enough to injure the insulating occur in our set as explained at the
covering ;

it may get red hot, or even beginning of this article.

white hot, or, if the current is increased
still more, the wire will melt.
This latter fact is made use of in the
provision of fuses to protect wiring and

and even a

Although

any receiver, eliminator, or trickle charger which is connected to the

mains will be drawing current through

the ordinary house fuses, it is very

building itself advantageous, in view of the relashould too large a current flow for any tively low consumption of such apparreason.
atus, to fit additional fuses in some

apparatus,

Action of a Fuse

Fig. 1 will explain the function of fuses.

Here it is supposed that the terminals +
and - are connected to the electric supply
mains and that current is supplied to a
number of lamps, or radio set. Two fuses
are shown, F1, and F2, one in each wire
coming from the supply, and they are
capable of carrying the usual current for
the lamps with an almost imperceptible
rise in temperature,

but, nevertheless,

the fuse wire is so thin that it will melt
if for any reason the normal current is
greatly exceeded.

PART SECTION
SHOWING ONE FUSE

FILr
F 1.:C -

f

Fig, 2.group
of various
types

II,fuses,

together
with a
diagram

showing how a double
fuse may he connected to safeguard the set when
high grid -bias co Itages are used.
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Size of Fuses

Our subject matter dealing with fuses

would be incomplete without a few points
on fuse sizes, or ratings.
To determine the correct

rating for a fuse in a certain

position, the normal
current to be carried
must be considered, also
the current surges which
take place when switching on and off. The

Fig.4.-

How to connect
the fuse in an
ordinary battery operated set.

REMOVE WIRE
CONNECTING K.T.6 LT.- TERMINALS

ideal for mains sets and eliminators. In
the flash -lamp bulb fuse the contacts are
rather close together, and the higher
voltages met with in mains working may
jump across them, thus forming a dangerous circuit.

general rule is for the
fuse to have a rating of
about twice the current
HI+
that it is expected to
carry under normal circumstances : it will
surges.

For readers who wish to make or experiment with their own fuses, the accompanying table will give all that is required

concernbig the fuse wires of 1 amp. and
over, material, and fusing current. The
normal rating of these wires will be about

half the fusing current. It will be observed
lead -tin alloy is the wire most suitable
Coming to the actual employment of that
wireless circuits, whilst copper (tinned)
fuses, a bulb -type fuse should certainly be for
is used for house fuses, domestic purconnected in a battery -operated set as wire
etc., owing to its high conductivity
shown in Fig. 4. The bulb is merely screwed poses,
and comparatively low watt loss. It is

into one of the many types of holders and fairly clean in fusing and mechanically
connected in circuit between the L.T.- strong. The tinning acts as a protection
and the H.T.- terminals. A 60 or 120- against oxidization in the air.
milliamp fuse fitted in this position will
conclusion, it is always advisable for
safeguard both valves and H.T. battery theInconstructor
to keep a small supply of
against overload. It should be noticed that this wire which fuses
at about 6 or 8 amps.
the wire to the filaments is taken from the It should be remembered
that fuse wire
low-tension side of the fuse -holder, as otherbe taken off a reel, as an odd piece
wise the low-tension current would be should
a " kink " in it, or a slight cut would
passed through the fuse. Another simple with
considerably diminish its fusing current
way of fitting a fuse in this part of the circuit

is to replace the H.T.- wander plug with capacity.

a type of fuse called the wander fuse

which accommodates a cartridge type of Nearest S.W.G. for Given Fusing Current
These wander fuses (Fig. 2) are
and Carrying Current.
also useful when fitting fuses in the H.T.

'fuse,

In the

mains -driven receiver, where
metal rectifiers or half -wave valve rectifiers

are employed, a single 1 +in. cartridge fuse
should be placed in the H.T.- side between

the rectifier and the mains transformer as

in Fig. 5. With full -wave valve rectifiers, a

fuse should be placed in each of the two
leads from the anodes of the rectifier to
the mains transformer. Except with very
powerful sets these fuses should be about

Fusing
Current.

Carrying
Current.

Tinned
Copper.

1 amp.

.5 amp.

47 S.W.G.

2
3
5
10
15

1

tt
PI

1.5
2.5
5

7.5

:,
IP

43
41
38
33
30

Lead Tin
Alloy.

33 S.W.G.
28
25
22
18
16

THE WIRELESS

150 milliamp. rating.
For protection of the primary winding of

CONSTRUCTOR'S
ENCYCLOPAEDIA

the transformer a pair of 1 amp. cartridge
fuses (mounted on a double base for convenience) should be placed "in the mains

leads, as shown in the heading sketch.
If more than 60 watts is drawn from the

By F. J. CAMM.
5/-, or 5/4 by post from Geo. Newneg. Ltd.,

mains, or if an electric gramophone motor
is supplied with current,
the fuse rating will have TMAINs
to be 2 or 3 amps.

8-11, Southampton Street, Strand, W.C.2.
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In the case of com-

mercial battery elimina-

tors which are not already

fused, it is impracticable
to put a fuse in the transformer secondary circuit,
so that the valves and set
can only be protected by
placing a 150 milliamp.

fuse in the H.T. - lead
from the eliminator to

Readers please note that
the last Gift Stamp,
No. 62, for their
Presentation

then withstand the harmless instantaneous

Where to Fit the Fuses

positive tappings or in grid -bias circuits.

IMPORTANT

Presentation Department TX.,
39, King Street,
Covent Garden,
London, W.C.Z.
MAINS

This fuse, TRANSFORMER
of course, does not protect
the eliminator, so for Fig. 5.-How to ingreater safety a pair of 1 clude a fuse in a mains
amp. -fuses should also be unit which employs a
placed in the mains leads.
metal rectifier.
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rt Wave
Points to Be Considered in Order to Ensure Efficient Working.
different components, and it might complicate shifting them about. We will therefore
discuss a simple above -baseboard set first,
The rest of the lay -out is determined although there is much to be said for either
chiefly by the requirements of short wiring method.

" NEMO"

By

in the high -frequency circuits, but as far
as possible it should be arranged so that Above Baseboard Layout
IN designing a short-wave receiver there the on -off switch and telephone (or loudLet us take a concrete case and arrange
are certain points which must be speaker) terminals, or jack, are conveniently a lay -out for the well-known circuit shown
attended to if the completed set is to placed and at the same time do not cause in Fig. 1. First of all, the position of the
give the greatest satisfaction, and it is any external leads to get in the way of tuning condenser C2 is determined by the
hoped that these notes will assist intending the operator's hand.
considerations outlined above, and by
designers to avoid some of the worst faults We must also decide whether a simple the diameter of the drum dial available ;
that arise from inexpert lay -out.
baseboard is going to carry our com- it will have to go somewhere about the
Before discussing the placing of
spot indicated in Fig. 2. Then we
90y.
individual components, we will
must place the valve -holder and
consider the arrangement as a
coil -holder in such a way that the
whole. In the first place, it is
leads to C2 can be kept short. In
essential that manipulation of the
drawing Fig. 2, I have 'assumed
controls should not tire the operathat valve base coils will be used,
tor, that they should fall easily to
and have shown a second valve his hand so that he does not suffer
holder to take them, but the lay-

from severe cramp after a bare

out will suit any other kind of coil,
except that it will be complicated
if a dual -range coil operated by
a switch is used. In this case, it
will probably be best to mount the

half-hour's DX hunting. The usual
place for a tuning control in front

of the set is by no means ideal

from this point of view, because
the user's wrist is bent the whole
time his hand is at the knob, and
so easily gets tired. It is much

switch on a small bracket near to
the coil, and provide it with an
extension handle so that it may be
worked from the panel. If large

better, therefore, to put this control

at the side of the receiver, as is

occasionally done in commercial
receivers.. While still on the

question of convenience of controls
we may make two other recommendations :

take care that the knob is not too high up
the side of the receiver ease, or the hand
will have to be held in the air all the time,
and so will still get tired and choose a
large diameter knob so as to avoid cramp.
Next we must decide at which side of

Fig.1.-A typical short-wave receiver
is taken as an example.

diameter coils are used, they should
not be placed nearer to C2 than about

circuit which

two-thirds of so of their diameter.
even if this does lead to rather long

ponents, or whether to use the popular leads ; better long leads than increased
raised baseboard which permits mounting H.F. resistance due to eddy currents in the
some instruments underneath. The latter metal plates of C2. The pre-set aerial
method is to be preferred, but some con- condenser, C1, should be placed so that it
structors may consider it undesirable, is quite near to the coil -holder, and it may
because they want to experiment with
(Continued on page 319)
A

the set to put our main tuning control,
and where to put the reaction control.
The first question is settled by whether
you are a right or left-handed writer ;

1'.

+90+120

E

r"1

'PHONES

one is always wishing to write when using

a short-wave set, either to record the
station heard, and some details of its

programme, or, if one can read morse, to
write down the messages received. Hence,
if you write right-handed, put the tuning
control at the left-hand end of the receiver,
and vice -versa. The reaction control does
not, generally, need as much adjustment
as the tuning control, and may therefore
go at the front, in the orthodox manner,

but if it can be arranged simply, it may
just as well be placed on the side also.
This control would, of course, go at the

L F VALVE
H.F.0

SLOW
MOTION

WlaPOL

opposite end to the tuning condenser, but
the builder need not make any provision

for a dial indicating the setting of the

condenser on the front panel. Something
of this sort will be necessary on the tuning
condenser, however, in order to know

where to tune for any particular station,

and for this purpose, a drum dial protruding

through the front panel is satisfactory.

INDICATING

DRUM DIAL

Sw

1111111111i'

Fig. 2.-A recommended layout for a two -valve (non-S.G.) short-wave receiver.
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COSSOR
RADIO CONSOLES
From

£9.19.0
SCREENED GRID CIRCUIT-,

MOVING COIL SPEAKER
SINGLE

DIAL TUNING

To hear a Cossor Radio Console is to be convinced of the amazing true-to-life tone possible

at such a low price. To see a Cossor Radio
Console is to enjoy the beauty of its cabinet
work. Magnificent performance, really superb
reproduction and dignified cabinet design are
offered you in these splendid Consoles. Hear
one at your local Wireless Shop.
COSSOR CLASS "B" BATTERY CONSOLE Model 3456

Complete Receiver, as illustrated, with Cossor 220 VS Variable -Mu

Screened Grid, Cossor 210 HL Detector, Cossor 215 P Driver and Cossor
220 Class " B " Output Valves. Single -dial tuning, selectivity control
and combined volume control and " on -off" switch, Wavechange
switch for 200-530 and 900-2000 metres. Handsome walnut finished Console Cabinet, 2 ft. 11 in. high, 1 ft. 2 in. wide, 11 in. deep, giving ample
accommodation for batteries. Permanent Magnet
n 1.%
Moving Coil Loud Speaker of the latest type.
Gramophone Pick-up Plug and Socket.
PRICE
Hire Purchase Terms: 20 deposit
Price does not include Batteries
and so monthly payments of 20,-.
or Accumulator.

17 AI

COSSOR ALL -ELECTRIC CONSOLE (for A.C. Mains)

Model 3468
Specification similar to Battery Model 3456, but operating from Electric
Light Supply. Complete with four Cossor A.C. Mains Valves viz :
M.V.S.G. (Met.) Variable -Mu S.G., 41 M.H. (Met.) Detector, 41 M.P.
Output and 442 B.U. Rectifier. Mains Energised Moving Coil Speaker.
Illuminated tuning -dial. For A.C. Mains only,
200/250 volts adjustable, 40/100 cycles.

PRICE £10.15.0

Hire Purchase Terms: 251- deposit
and so monthly payments of 211,

COSSOR ALL -ELECTRIC CONSOLE (for D.C. Mains)

Model 3469
As Model 3468, but for operation on D.C. Mains. Supplied complete
with three Cossor D.C. Mains Valves viz D.V.S.G. (Met.) Variable Mu S.G., D.H.L. (Met.) Detector and D.P. Power
Output. For D.C. Mains only, 200/250 volts
PRICE
(adjustable).
Hire Purchase Terms : 25/- deposit
and
to monthly payments of 21/-.
Prices do not apply in I.F.S.
Legs are detachable on all Console Models and the receivers
can be used as table models with legs detached.

E' OA SO

SEND

THIS COUPON FOR

FULL PARTICULARS
To A. C. COSSOR LTD., Melody Dept.,
Highbury Grove, London, N.5.
Please send me free of charge, Catalogue B.20 which gives
full particulars of Cossor Receivers.
Name
Address
PRAC. 25/11/33

.c) ia.142
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with ADJUSTABLE INDUCTANCE
You can put the "Micrion" in place of your inefficient coils
without any difficult alteration to the set or dial calibration,
and once the "Micrion" Coil is installed your receiver will

separate stations with a clear cut ease that is astonishing

"Micrion" performance can be summed

up in this pithy testimonial from an
experimenter constructor :

"It only took me ten minutes to fit

your 'Micrion' Coil in place of my old
one and it gave me station separation

COMPLETE WITH
VOLUME CONTROL

on my set that I had been try ing to
get for twelve months."
" Micrion Coil" List No.
B. Y . 36 size 2Iins. dia.
meter Sc Sins.

high.
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Advt. of Radio Instruments, Ltd., Croydon, Surrey.

The Edison Swan Electric Co. Ltd.
155 Charing Cross Rd., London, W.C.2
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earthed metal baseboard ; such a lead is the

conveniently be laid diagonally between one from the aerial terminal to the top of
the aerial terminal in the upper left-hand the coil, the grid condenser, and the grid of
corner and the coil -holder, as in the figure. the valve. The reaction circuit also carries
The valve -holder is placed so that a short high -frequency currents, but since these are
lead can be taken to it from the condenser only wanted to give regeneration and not
C,'? via the grid condenser C4, although at to operate the detector, greater leakage

the same time the valve should not be can be tolerated in them, but they should
allowed to be in the field of the coil. The be kept away from the grid leads or unreaction condenser, C3, is mounted fairly controllable feed -back will be obtained
close to the valve -holder, either on the which will make the set very unhandy ;
front panel in the position Cs (Fig. 2) or covered wire can be used here. In conat right angles to the panel, as C4, so that necting the coil to the tuning condenser
it can be operated from the side of the C2, it is desirable to run the connecting
set ; in this case, an extension handle wires straight to the condenser ; in order
will be necessary beeause the L.F. stage to avoid a large area loop circuit which
- +50. $90 +120

'PHONES

I.
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SLOW MOTION DIAL

Fig. 3.-A very useful layout employing a screen -grid valve.

makes it impossible to bring the reaction might have a large field and cause hand condenser right up to the edge of the base. capacity effects these wires should be kept
The H.F. choke, HFC, is put close to the fairly close together. Where possible, the

anode terminal of the valve -holder in leads to earth should be taken to one
order to make it easier to prevent the central point, such as the earthed end of the
high -frequency currents from straying out grid coil on the coil -holder, and a single
of the plate circuit. The L.F. components wire run from thence to the earth terminal.
may be mounted' more or less at random It is also as well to take wires from two or
at the back of the baseboard, the chief three widely separated points on a metal
precaution to be tajien being to ensure base -board direct to the earth terminal
that they are not in the field of the H.F. rather than earthing it at one point only
components.
and relying on its own conductivity to
earth the rest of the base.
Sub -Baseboard Considerations
If it is desired to add an untuned H.F.

If the sub -baseboard form of construction stage to the two -valve circuit shown, the
is adopted, slight modifications only will be baseboard in Figure 2 may be extended
necessary. The baseboard should prefer- towards the left, and the extra stage
ably be metal or metal covered. The mounted on the extension, the tuning
reaction condenser C3 may as well go condenser of the detector stage being

underneath and so ensure that the wires in controlled through an extension spindle.
the reaction circuit are completely shielded A simple screen between the stages is an
from the grid circuit ; this leads to improved advantage, as indicated in Figure 3. The
reaction control and stability. Similarly same precautions should be taken as in
the H.F. choke and L.F. components can arranging the detector stage, especially in
be placed under the baseboard and a sub- keeping the H.F. coupling choke out of
base type of valve -holder used for the L.F. the field of the detector coil and reaction
valve ; this type of holder should not be H.F. choke.
used for the detector valve or coil -holder
however, because it is desirable to keep the
FIFTY TESTED
grid leads in this circuit above the earthed
base.

Making Connections

So much for laying -out the receiver ;
now for the wiring up. A good deal has
been said about this subject incidentally

while talking about layout, but some points
may be emphasized. Bare wire should be
used for leads at high H.F. potential, taking
care to keen them at least an inch above the

WIRELESS CIRCUITS
By F. J. CAMM

(Editor of "Practical Wireless")
This handbook contains every modern circuit,

complete with instructions for assembling, component values, and notes on operation.
On sale at Booksellers, or by post 2/9
from George Netoner, Ltd.,8-11 Southampton Street, Strand,

ndon, W.C.2.

2/6

the despatch of your applica-

tion-notify by, postcard, giving
date application 'was made.
NOTE.-Carefully read instructions on your Subscription

Voucher and make sure it is
properly filled in before forwarding.

Your Last Gift Stamp
appears NEXT WEEK
iIf by mischance you have i
mislaid any of your Gift
Stamps,

you

may

send

: twopence in stamps in lieu !
of each.

Complete and send in your
Subscription Voucher immediately you have the last Gift

Stamp to
" Practical Wireless "
Presentation DepartmentE.P.M.
39, King Street, Covent Garden,
London, W.C.2.

Any query regarding this offer
must be accompanied by a stamped
addressed envelope for reply.
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Further Notes on the "Orbit"
Details Regarding the Use of a Frame Aerial with this Ingenious Receiver

when used in that way, but it will fading compensator device is left in circuit
bring in the locals at excellent loudspeaker strength. Indeed, the set is so
flexible and adaptable that it can be
used in a variety of ways. I have
already described how the set can

and continues to function in the same man-

ner as in the original " Orbit." In order"
to obtain best results from a frame aerial
it is, of course, necessary to rotate the
windings until their edge is pointing in

be operated from A.C. or D.C. mains the direction of the station to be received.

supplies, so perhaps a few notes in
regard to frame aerial operation will
be helpful to some readers.
It is well known that a frame aerial
cannot be used with a receiver which

The correct position is easily found by
timing the set until the carrier wave of

the desired station is heard as a faint

whistle, and then moving the frame until
the whistle attains its maximum strength.
is fitted with an aerial tuning coil After that, reaction can be slacked off and
unless slight modifications are made the final tuning adjustments made. There
SINCE the full constructional details to the wiring. The " Orbit " has an need be no fear that interference will be
in regard to my latest and most aerial coil, and it will, therefore, be evident caused with neighbouring receivers by
successful receiver were published that this must be disconnected before the allowing the set to oscillate, since the
(three weeks ago) I have been in receipt frame is placed in circuit. The alterations oscillations will be confined to the detector
of a constant stream of letters from satisfied to wiring are very slight, it only being stage, and so cannot be radiated by the
constructors.
Everyone speaks of the necessary to remove two wires from the aerial.
enormous success of the
I shall be pleased
receiver, and not one has
to hear from readers
yet had to ask my advice
Orbit,"
who build the
on any problem in regard
and reports from various
to the constructional work.
parts of the country will be
Note the absence of components and wiring on
the upper surface of the chassis.

This is due, in no small

welcomed.'

transfer -print idea which

readers who contemplate the

These will be
particularly useful to other

degree, to the revolutionary

construction of the set, and
will enable them to form a

simplifies receiver con-

struction more than
any other scheme
which has ever been

very good idea as to whether

or not it will be suitable for
their requirements. -Should

presented to the home -

constructor. Not only

any of my readers experience
any difficulty, or come across

is the transfer print
very valuable when

some little point that does

the set is first made,

not seem quite clear, I hope

that they will write for my

but it will prove to be
more valuable than

FREE ADVICE. 'Remember

ever at later stages

that the " Orbit" is fully

when any alteration or

GUARANTEED, and I am
anxious that every

modifications are made to
the set. Should it be

constructor should
obtain the wond6rful

necessary for any reason
to remove a wire or component, it will at once be
obvious where it must be

results of which I
know it to be capRear view of the Orbit-notice the

replaced, since the chassis

will carry a permanent record of the com- F.10 coil and to take two flexible leads
plete layout.
from the set to the appropriate terminals
On every hand readers are appreciative on the frame. The wires to be removed

of the novel chassis arrangement of the are those from terminal 1 to the fixed

" Orbit " and of the entirely new idea aerial series condenser and from terminal
of mounting the speaker unit in its rightful 5 to the .1 mfd. by-pass condenser. Flexible
place along with the remainder of the leads to the frame can then be taken from
components. This method might not have the back terminal on the two -gang con-

been practicable a few years ago, when denser and from the terminal on the .1 mfd.
valves were rather prone to microphony, condenser to which the coil was previously
but to -day it is ideal. It enables the com-

plete receiver to be tested and adjusted
whilst it is out of its cabinet with every
part easily accessible ; it also makes it
possible to employ the very latest type of

able.

C

clean" lines.

Order next week's Special
Enlarged Christmas Number
without delay

connected. Practically any
type of frame can be used, but
if it is provided with a centre -

tap the middle terminal will

not receive any connecting
horizontal cabinet without having to wire. It must be remembered
employ a container of unwieldy dimensions. that some frame aerials are

The scheme is theoretically sound and only designed to operate on
practically ideal.
medium waves, and in that
case the set cannot be made
The " Orbit " on a Frame Aerial
to provide long -wave recepSeveral readers have already found that tion. - On the other hand,
the

Orbit " performs extremely well when frames intended for use on

used on the poorest of indoor aerials and both medium and long waves -

under the most adverse conditions, but are available, and these are

a few fiat -dwellers and folk who have no fitted with a wave -change
facilities whatever for erecting an external switch, which must be used

aerial have asked if the " Orbit " can be in conjunction with
used with a frame aerial. I have no hesita- fitted on the set.

that

tion in saying that it can ! Naturally,
When using the connections
it will not receive very distant stations above described the automatic

The complete receiver

in the attractive cabinet
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Mullard Master Valves are chosen by discriminating radio enthusiasts in greater
numbers than any other type of valve. That is because previous results have
shown them superior in design, construction and performance. Today three million
aerials lead down to Mullard Master Valves-and three million aerials can't be wrong.
Whenever you want advice about your set or about your valves -ask T.S.D.-Mullard Technical Service
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.A.S.
ASK

T.S D.

Department --always

Mullard
THE MASTER VALVE

The

Mullard

Service

Co.,

Ltd.,

Mullard

House,

Charing

Cross

Road,

London,

W.C.2.
Arka
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Indifferent reproduction
ran be improved thiSivagThe cause of poor reproduction usually lies in the

The world renowned

loud -speaker, due to its inability to faithfully reproduce all the musical frequencies from the lowest to
the highest note, or to reproduce each note in its true
perspective. Your receiver may be old or new, but if
it operates a correctly designed reproducer, the result
will be a revelation to you.
R. & A. Reproducers are designed to reproduce all
the receiver is capable of giving. They do not cut off
the deep bass notes, nor the highest notes of violin
and other instruments. Nor do they falsely emphasize certain notes by resonances, and thus spoil
correct musical balance.
Indifferent reproduction can be avoided by using
an R. & A. Reproducer, which does full justice to your

" CHALLENGER "
P.M.

Moving

Coil

Reproducer
This

popular

reproducer

is

notable for amazing quality of

reproduction, brilliance in musical
passages, and tonal beauty. Five
models are available, for use with

Triodes, Pentodes, Class B and
Q.P.P. outputs; also as an
extension reproducer.

your output

Whatever

stage, there is a
correctly designed "Challenger."

Your dealer will advise you, or
write to us. The services of our
technical department are entirely
at your disposal.

Each model

351

receiver, and reproduces speech and music with
amazing realism.

Leading set manufacturers are fitting R. & A.

Reproducers in their 1934 models. They know 1

TYPE "60" Differential

REPRODUCERS & AMPLIFIERS LTD.
FREDERICK ST., WOLVERHAMPTON.

Armature Reproducer
For various reasons you
may still prefer a Moving
Iron Reproducer, either for
your receiver or as
an
extension instrument. The

" R. & A." type

super -sensitive

60

is

a

Differential

Armature model, of amazing

purity of reproduction with
ample volume.

"ALPHA"
Unsurpassed

A,,,

trur

pi-7,a1,4,,,v

to and

"ALPHA"

P.M.M.C.

REPRODUCER
This illustration shows

the ease with which the
diaphragm and speech
coil assembly can be
removed from the chassis

P.M. Moving Coil Reproducer.
l- y

any

P.M.M C.

Reproducer,

regardless of price, this unique instrument virtually
re-creates the original broadcast. Quality and tonal
beauty are of a very high order; indeed it is difficult
to adequately describe its remarkable performance.
If you want the best that any reproducer .can give,
you must have an R. & A. " Alpha."
STANDARD Model for Triodes and Pentodes,
MODEL " B " for Class B and Q.P.P.
.

ale;o0nStrdie

52/6

Each
model

Write for
complete
literature
and

copy

FREE

of

"Output

Valve

Guide"

g4.\;

'

,,sxoAFAsztki,'-,goatt5c::gmvkewa:axaa.. A
R InSI

loldens
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READEIZS'
WIZIN ICES

A Combined H.T. and L.T. Switch

r00.111100.1101,01M0411111N.M.11.11.14111,=11.=1.14111,0411.0mOir

THAT DODGE OF YOURS!

WHEN using an H.T. eliminator on
a battery type receiver, it is

advisable

to

always

switch

on

Every reader of " PRACTICAL WIRE. a
LESS" must have originated some little -0
dodge which would interest other readers. a

the

filaments before the high tension, and to
TO L.T.
ON SET

SHORTEN ONE
CONTACT STRIP
AT BOTH ENDS.

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

1D MAINS

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

V

a
a

to the Editor, " PRACTICAL WIRELESS," a
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.
i

envelopes "Radio Wrinkles."

Mark

when it is rotated it will pass centrally
between the two fixed plates.-R. P.

PRINGLE (Newcastle -on -Tyne).

A Combined Filament and Dial -Light Switch

THIS combined filament and dial -light

switch has the advantage of being also
a three- or a four -point switch. It can easily
be made from an ordinary push-pull

switch with the addition of a cheese SPRINGY BRASS
SPAS

a

Do NOT /

%'*

enclose Queries with your Wrinkle.

hiMr0.1111.410.04 /41=1.041MME01,1=NNMIWOOM.1...MMn.

FONIN

TO

Fig.
I.

A Vernier Condenser

ALTERNATIVE METHOD

TO M.T. ELM.

INSTEAD OF SHORTENING
STRIP, INSERT SUITABLE

DISTANCE WASHER.

Fig. 2.

A useful switch conversion.

IT is well known that one of the factors
which determine the capacity of a
condenser is the dielectric constant. Ordinarily, of course, this is never altered in
a condenser.

#NN'

441
IMAM ADDED BY
SCIDERING CHLOE
HEADED BOLT TO

MAKER,.
switch off the high tension before the
The enclosed sketch shows the confilaments. To be absolutely certain of struction of a vernier condenser, which I
A combined filament and dial -light switch.
this, and to enable it to be done by one
EBONITE MOVING VANE
headed bolt (with milled or hexagonal
switch, the following idea may be used.
EBONITE
SPACERS
nut) a small terminal and two small pieces
Obtain a 2 -pole 4 -point switch of the
of springy brass.
pattern shown in Fig. 2, remove the small
When the switch is connected in the
screw which holds one side of the contact
usual way to the. + filament of the valve
plate, cut off or file shorter (pay about
and to L.T.+, and a wire is connected
*in. from each side) as Fig. 1 and refit
from terminal A to the + terminal of
the contact plate to switch. Fit this
the dial -lamp, the lamp can be switched on
switch in place of the usual single pole on To FIXED
VANES of
or off at will while the set is working
and -off filament switch common to most
TUNING
simply by rotating the knob of the switch.
sets; and connect the L.T. side conCONCHS.
CONTACT

-C. E. GREAVES (Birtley).
A Weatherproof Lightning Arrester

nections to the un-cut side of the switch,

and connect one of the leads from the
eliminator and mains plug to the shortened

sides of the switch. When the switch is
operated the filament side works as usual,

but the H.T. side makes contact (by reason
of the shortened plate) shortly afterwards,
and when the switch is operated to switch
off the H.T. side switches off first. This
arrangement also makes it possible to leave

tile mains plug from the eliminator permanently connected to the mains supply
socket.-TnomAs GEORGE BARKER (Seaford).

A Simple Binding Post

ASIMPLE and effective binding post

arrangement can be made with an

eye -end, as shown in the accompanying
illustration. If spade -ends are used, and

SPACED

AWEATHERPROOF arrester can be
made from a standard electric light
two -plate ceiling rose. Two gap pieces
A vernier condenser for short-wave work
are made up from scrap brass about
find extremely useful for short-wave work, sin. by kin. bent to suit the bridge
and which possesses the advantages of piece of porcelain base. One end of each
being free from hand capacity effect and piece is drilled for the screws which hold
down the existing brass plates, the other
noiseless in operation.
This is effected by dielectric tuning, by ends being serrated with a fine file. The
which I mean that the capacity of the con- two gap pieces when completed are clamped
denser is varied by an alteration of the under the existing plates mentioned.
dielectric constant, the plates being fixed. The whole unit is mounted on a standard
The condenser is connected in parallel wood block, which is carefully cut away
with the ordinary tuning condenser, but at back to make a snug fit round aerial
earth wires to prevent rain, etc.,
in case a smaller minimum capacity is and
entering.- 0. E. SCASE (Birmingham).
required, it may be placed in series.
EBONITE
SPACERS

(Continued over eaf)

Dismantle an old .0005 variable con-

connections made by this method, the denser, leaving one fixed plate at the
removal and replacement of components rear in position. Next, take another
when necessary is considerably simplified. fixed plate and enlarge the holes
-H. D. FLEMING (Banbridge, Co. Down). through which the supports pass, so
that, when the plate is again mounted
it will not be in metallic contact with
the support.
ipoID.

)

%4401111111
SOLDER.

Obtain, or

make, four

10 SET
-FROM AERIAL
WASHER 515W

ebonite

washers to take the place of the

ordinary spacing washers, and place
them on either side of this fixed plate
as shown in the sketch.
A small hole should be drilled in a
convenient position in this plate for a
terminal bolt before it is fixed in

R

WOOD BLOCK

-TO EARTH.

position.

A handy binding
post arrangement.

Cut out of a piece of in. ebonite a
piece the shape of a moving condenser
vane, and fix it to the spindle, so that

lwouvo
eraA

FILE dUTS

A weatherproof lightning arrester.
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READERS' WRINKLES
(Continued from previous page)

The coil former is tin. wide and is wound type on -off switch, and the whole drive
with No. 28 d.c.c. wire, the exact number is complete. The assembly can now be
of turns being immaterial.
The wire is fitted through the panel, and the knobs
shellacked to the former, and, when dry, secured to their respective spindles. The
the insulation is scraped from the turns two small angle brackets are required to
in the path to be followed by the contact fix the on -off switch and reaction conarm. The rod is a piece of fin. threaded denser to the baseboard. It will be noted
brass, and the contact arm is obtained that the aerial series condenser is floating
from an old rheostat. A celluloid dial, on the drive rod ; it is, however, prevented

and a pointer cut from sheet brass, and from turning round by the baseboard.
mounted on one of the three short wooden The driving string can be fitted on after
feet that support the unit, complete the fixing the pulleys to the reaction and tuning

C

assembly.

One end of the coil is connected to one
of the terminals and the other end is left
dead.

The

small

fixed

condenser,

of

.001 mfd., is wired in series with the

contact arm and the other terminal.S. E. ARMITAGE (OSSett).

A Simple Multiple Drive

AN efficient and practical one -knob
drive for a receiving set is shown in
illustration herewith.. I have been
A handy dodge for replacing a broken aerial. the
using this device for a considerable time,
F ig. 1

Fig. 2

An Aerial Dodge
FELLOW readers who have experienced
the trouble of having their aerial

halyard break at the insulators and run

out through the pulley will find this dodge
useful. In the end of a long piece of wood

(A) about 1iins. square (a clothes prop

in my case) I bored a Sin. hole 3ins. deep
into the end grain. I next secured a piece .
of iron bins. long and fin. diameter (B).
A hole is bored in one end of the iron and

A useful soldering accessory.

and have found it satisfactory in every way.

The pulleys are light brass ones and the
Operation is simple and is
drive is transmitted by string well resined condensers.
as follows : To switch on the set,
to prevent slip. Once the string is so effected
the small knob, tune in the required
treated it will last indefinitely, and there is pull
by means of the dial knob, and
The tuning station
no perceptible .backlash.
increase the volume, if desired, by turning
the large knob. Extra selectivity is attained
by turning the small knob in a clockwise
direction.-E. D. WILLIAMS (Salford).
A Soldering. Dodge

WHEN the ends of two flexible wires

one end of a ball of string is threaded
through and tied. The iron rod is placed ht.aet,
in the hole in the wood, tied end down r"dr

have to be soldered, the job is

made easier by using -a piece of plywood
shaped as shown in the sketch. The
narrow end is held in the hand, or clamped
to the edge of the work -bench, and the two

(see Fig. 1) and the projecting part of iron
pushed through the pulley wheel (C). A
sharp pull on. the string (D) will shoot the
iron up and its own weight will cause it
to topple over (Fig. 2) and drop over the
front of the pulley to the ground, leaving

after being twisted together, are
slipped into the slots in the plywood
wires,

holder and pulled tight. When soldering
no difficulty is then experienced through

the string through the pulley. It, is a simple

the wires slipping away from the iron.-

matter to pay out the string until the iron
comes down to earth, when the new halyard can easily be attached, and the aerial

L. J. STEVENS (Bristol).
Coil

raised again.-W. T. STEGGLES (Liverpool).

A Compact Selector Device.

A simple multiple drive.

THE gadget shown in the accompanying

Screen of Perforated Zinc

zinc, such as is used
for meat safes, is an excellent and
PERFORATED
cheap substitute for copper or aluminium

It is easily handled, and can be used
sketch will be found very useful condenser in use on my set is an automatic foil.coil
screens, covering baseboards, etc.
for separating stations at the lower end wave -changing unit, but an ordinary for
Wires
for earthing purposes can be quickly
of the dial. It is really an inductance and condenser could be used by incorporating
capacity unit, connected in series with the a change -over switch for the long waves
on one of the driving shafts. The conaerial.
COIL INSIDE SCREEN.
The coil and mounting former is made struction is a very simple matter, and
of *in. ebonite cut to the shape shown. the parts required are one large condenser
The base is 31ins. in diameter with a dial (mine was taken off an old slow-motion
slight extension for the binding terminals. condenser) and one large and one small
PERFORATED ZINC SCREEN
Holes are drilled, one in the centre to take knob. Next obtain two small pieces of
a tin. rod, two in the extension, and three metal tubing, one to fit inside the other,
for screws to hold the coil former in position. and, finally, a metal rod to go through
gl':
the smaller tube. These,
together with two brackets dONNKITING

Amine Scale Woe Shown

Contact Arm
Pbeater

assembly.

Drill the large combined

dial and knob to take the

/vorz,m, Scale
Poynter
EOM

°P;

and two pulleys, comprise
all that is required for the

47 7.4 J',eal

Theoretical Circuit_
MOW II

Showthsr Conirectims.

IN

1:16,1111111111111ffillIklri

u.

INIMIBMI1=111.1=1.1.11L MOM

.00/ 4-hrd C Side Elevation._
A compact selector device.

BASEBONW TIOVERED WITH

PERFORATED .ZINC.
larger of the two tubes,
then drill the large knob to take
Using perforated zinc for
the small tube. The rod will making coil screens and baseboard covering.
usually be found to suit the bore
of the small knob without any screwed down under a washer, for the holes
.

trouble.
in the metal are- already there. Coil
Fit the pulleys and fix them with grub screens, again, are easily constructed, for
screws. Solder the end of the driving rod the edges may be soldered or bolted together
to the spindle of the aerial series con- as shown in the sketch. The connections
denser, and also solder a small piece cut to other components are carried out with
off the same rod to the rear end of the aerial thin rubber -covered flex passed through
condenser. Finally, solder the free end of any bole which may be convenient.the .Small rod to the spindle of an insulated

A. E. PAUL (Wokingham).
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EVERYTHING
RADIO -CASH

PETO-SCOTT

C.O.D. or EASY TERMS

Peto-Scott have advertised in " Practical Wireless" since No. 1 issue. For fourteen

years, without a break, we have supplied KITS OF PARTS direct to the Home
PILOT AUTHOR KITS are the ONLY KITS exact to Mr. F. J. Camm's
Therefore, when constructed, the ONLY KITS covered by the
Editor's personal guarantee.

Constructor.

exclusive specification.

ORBIT 3

The PILOT KIT SERVICE was
founded in 1919.

SPEAKERS
NEW BLUE SPOT 99 P.M. PERMANENT
MAGNET MOVING -COIL SPEAKER.

Se it

Com-

plete with tapped input transformer. Cash

or C.O.D. Carriage Paid, 82/19/8.
Balance in 10 monthly payments of 6/-.
NEW BLUE SPOT 29 P.M. PERMANENT
MAGNET MOVING -COIL SPEAKER. With

only

input transformer. Cash or C.O.D. Carriage Paid, 61/12,6.

5/ -

ROLA F6P.M. PERMANENT MAGNET
MOVING -COIL SPEAKER with input trans-

Send

only

Balance in 6 monthly payments of 6/-.
former. Cash or C.O.D.

6/.

Carriage Paid,

62/9/6.

only

Balance in S monthly payments of 6/-.

NEW W.B. P.M.4.A.
MICROLODE PERMANENT

MAGNET SPEAKER

with
switch - controlled
multi -ratio input
transformer.
Caror C.O.D.
riage Paid, 62/2/0.
Balance in 7 monthly payments of 5/8.
complete

Send

Cash 5 9
only

AMPLION SONETTE PERMANENT MAGNET
MOVING -COIL SPEAKER. with transformer,
Cash or C.O.D. Carriage Paid, 61/7/6.
Balance in 5 monthly payments of 5/-.

It's a real Guarantee,

KIT s A

Author's Bit of FIRST SPECIFIED
Parts. including Peto-Scott METAPLEX Chassis,
but less valves, cabinet and Speaker.
Cash or C.O.D. Carriage Paid.

z5.5.0

Balance

15/3

monthly pay-

Balance in 11 monthly
payments of 15/3.
If W.B. P.M.6A. Speaker required. add £111216
to Cash or C.O.D. pr ces. or 3/- to each monthly

ments of 13/3.

payment.
FINISHED INSTRUMENT COMPLETELY or Deposit

from Specified Parts with
Valves, Speaker and Consolette Cabinet.
ASSEMBLED

Cash or can. Carriage Paid,

611/12/6.

gy

w/ -

former. Cash Price. Carriage Paid, 61/15/0. W
only
Balance in 5 monthly payments of 6/6.

--CLASS '"B" ITEMS

Send

5/.
only

Send

Combined Class " B " Unit
and P.P.M. 19 Moving -coil Speaker.

6/3

"CLASS B"

Send

Stage 19.

Cash or C.O.D. Carriage Paid, 63/7/6.
Balance in 11 monthly payments of 6/3.

NEW BLUE SPOT

OUTPUT STAGE. As advertised. Com-

plete with Osram B21 " Class B "Valve.
Cash or C.O.D. Carriage Paid, 43/6.
Balance in 11 monthly payments of 4/-.

NEW FERRANTI CLASS " B "SUPERInstantly
POWER CONVERTER.
converts your set to Class " B." Com-

plete with Valves. Ready assembled.
Cash or C.O.D. Carriage Paid, 63/310.
Balance in 11 monthly payments of 5/9.
NEW ROLA CLASS -B PERMANENT

only

4/ only
Send

5/9

only

and input transformer. Two models : A
for PM2B, PD220 and 220B ; B for

240B and HP2 (state which when

KIT
-BITS
1 J.B. 2 -gang Tuning Condenser, Unitune, with drive g s.
2 Colveru Ferrocart Coils, Types F.10 and F.3
1 Varley Automatic Volume Control Unit..
1 Pets -Scott ffietaples Chassis to specification
..
I Set Specified Valves

ordering). Cash or C.O.D.
Paid, 63/11/0.
Balance in 11 monthly pa

Carriage

6

0 15

6

0

3

TELSEN H.T. UNIT FOR D.C. MAINS
W.348. 200-250 v. 28 m/a at 150 v., 3

tappings : Max., S.G. and Det., each adjust.

able for High, Med. or Low voltages.
os C.O.D. Carriage Paid, 6I/15/0.
Balance in 6 monthly payments of 6/6.

Cash

1

1

6
0

ATLAS C.A.25 ELIMINATOR, for Mains,

" B" and O.Y.P. Four tappings:
60/80, 50/90, 120, 150, 25 al/a. Cash or
COD. Carriage Paid, 62/I HI&
Class

Balance in 10 monthly payments of 6/-.

Send

only

ma

8/ -

only

BARGAIN
KIT
Q.P.P. 4 -VALVE RE-

GUARDIAN

CEIVER KIT " A." formerly 63119,6.
Complete Kit of Parts in sealed carton
with full instructions, less Valves and
Cabinet. Cash or C.O.D.
Carriage
Paid, 69/6.
Balance in 11 monthly payments of 5/6.

Send

5/6
only

LESS THAN MAKERS' TERMS-

PYE - PHILLIPS

PHILCO

PILOT AUTHOR KITS

-ALL THE RAGE
dB'

.

YOURS FOR

sis 1516

Kit of First Spe tied
(less valves, cabinet and speakerl.tc_ n.1 0.0
Cash or C.O.D.
Carriage Paid,e6~
parts, including Peto-Seott " Metaplex "

Balance in 12 payments of 15/6.

KIT " B." As Kit " A"
but with set of specified

Valves ode. Cash or
C.O.D. Carriage Paid,
11218/8.

22/9

in 11

KIT -BITS

KIT "C."

As Kit "Abut

including Valves and Peto-Scott

Universal Walnut Consolette Cabinet with baffle baseboard assembly, less speaker. Cash or
C.O.D. Carriage Paid, £13/14/0.
SEND

ONLY

Balance in

25/
11 monthly

payments of 25/..

SPEAKER - AMPLIFIER

-

KIT

Gives seven times the

volume with mains quality
From your existing battery
set. Complete Kit comprises

B.V.A. Class " B " Valve,
Peto-Scott Peimanent Magnet Moving Coil Speaker,
B.R.G. Driver Transformer

and Input Choke, seven -pin
Valveholder,
Peto-Scott

Baffle and Baseboard Complete with Spetiker

all
necessary
Wires, Screws and plug-in Carriage Paid. 55 / Valve Adapter, with full- Or Send only 6/size Diagrams and Assembly Balance in II monthly

Assembly,

payments of 5/-.

SUITABLE FOR ANY BATTERY SET

anal.

1 Peto-Scott Metaplex Chassis 16" a 10', with runners 0 2
2 17
1 A.C. Igranlpak
1 1
1 B.R.G. Type 55 Mains Transformer
..
0 12
1 Heayberd Type 712 Smoothing Choke
..
8 19
1 Set of 5 specified Valves, Including rectifier..

1 15
1

hour.

instructions.

You pay the Postman. We pay
post charges on orders over 10/-

1 R. & A. Challenger Loud -Speaker
1 Peto-Scott Universal Walnut Consolette Cabinet with
Baffle and Baseboard Assembly

S

Assemble this amazing Unit
yourself in less than half an

A.C. QUADPAK

KIT s A sAathor's

f$ T

PI LOT CLASS

Exact to Specification

£

only

Send

MARCONI - ULTRA

6/6Send

Send

Balance in 11 monthly payments of 11/9.
NEW STATION MASTER 34, S.G., Detector,

SEND FOR NEW CABINET CATALOGUE

ments of 22/9.

6/6

10/ -

0

CONSOLETTE CABINET
Soundly constructed of the finest materials. Hand

monthly pay-

of 6/6.

Send

Cash or C.O.D.

d.

1

PETO-SCOTT

Balance

only

S.G., Detector
and Pentode, and balanced Armature Speaker,
NEW COSSOR MODEL 341.

and Pentode, complete Kit with Valves, but
Balance in 11 monthly payments of 20/ Speaker and Cabinet. Cash or C.O.D.
You pay the postman. We less
14/6/6.
Carriage
pay post charges on all Balance Paid,
in 11 monthly payments of 8/..
orders over 10/-.

PENIE4

MAGNET MOVING -COIL SPEAKER
AND AMPLIFIER. Complete with Valve

Send

complete with Lissen Valves in Sealed 1 511.
Carton. Cash or C.O.D.
Carriage
Paid, 68/17/6.
only
Balance in 11 monthly payments of 1610.

complete with Cabinet.
Carriage Paid, 66/7/6.

31

only. French polished. Selected and specified
R. & A. " CHALLENGER " PERMANENT
by Mr. F. J. Camm for the Orbit. Front
Send ready drilled to take set. Cash or C.O.D.'
MAGNET MOVING -COIL SPEAKER. With
special Ferranti multi -ratio input trans- am Carriage Paid.

CELESTION CLASS "B " UNIT, " B "
Stage 9. Combined Class " B " Unit
and P.P.M. 9 Moving -coil Speaker.
Cash or C, O. D. Carriage Paid, 62/15/0.
Balance in 11 monthly payments of 5/-.
CELESTION CLASS " B " UNIT, " B "

10/3.
NEW LISSEN 7 -VALVE SUPER -HET,

18/5/0.

ti3)ENNLIY

only

Balance in 11 monthly payments of

Walnut Consolette Cabinet, but
Carriage Paid.
less C.O.D.

in 11

1013

including set of Lissen Valves. Cash
or can. Carriage Paid, 65/12/6.

valves and Peto-Scott Orbit

13/3

;-,end

plete kit comprising all components,

KIT" C." As Kit "A " but with

As Kit
" A " but with Valves
only. Cash or C.O.D.
Carriage Paid 17.9.0.

LISSEN SKYSCRAPER FOUR

ALL -WAVE CHASSIS MODEL, emu-

Balance in 11 monthly payments of 9/6.

KIT "B."

LISSEN KITS
NEW

EXCLUSIVELY SPECIFIED

Send

the PILOT on the carton.

YOURS FOR

:1191114

Send

See

4

Kits, Miscellaneous Components, Finished Receivers or

IMPORTANTPar"'

Accessories for Cash, C.O.D. or H.P. on our own

System of Easy Payments. Send us a list of your wants.
only We will 'wrote you by return. C.O.D. orders value over
101- scat carriage and Post Charges. Paid.

PETO-SCOTT CO. Ltd., 77, City Road,
London, E.C.1. Telephone Clerkenwell 9406.7.
West End Showrooms: 62, High Holborn,
Telephone: Holborn 3248.
London, W.C.2.
Dear Sirs, -Please send use CASH/ C.O.D./
..........

for whin I endow Z....

CASH/1LP.... ....... -....... ........
NAME .........

ADDRESS
Pr. IV. 25/11/37.

ANY ITEM SUPPLIED SEPARATELY -ORDERS OVER 1 0 /- SENT C O.D. CARRIAGE AND POST CHARGES PAID
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In This Article the Advantages of the Pentode are Clearly Explained.
By H. J. BARTON CHAPPLE, Wh.Sch., B.Sc.,
IT appears that to -day the pentode out- answered in part, for it has been shown
put valve is not enjoying the popularity that a typical pentode valve actually
which it deserves. The reasons for uses 31 milliamps. less H.T. than a superthis are interesting and worthy of con- power valve, yet gives 60 per cent. greater

A.M.I.E.E.

the anode current, plus the auxiliary grid
current, then being approximately 6 milli amps., representing 600 milliwatts. The

actual high-tension currents of the two

output.
valves for equal power are thus identical,
When comparing a pentode with a small but a 100 -volt battery can be used with
First of all comes the question of price.
To -day, a battery pentode valve costs power triode on the score,of H.T. consump- the pentode, instead of 150 volts, an actual
sideration.

16s. 6d., as against 8s. 9d. for a small tion, it is necessary to reduce the valves saving of 33f per cent, in H.T. power.
power valve and 12s. for a
super -power triode. It is, of
course, scarcely fair to compare

a pentode valve with a small
power valve on the score of

11.7+

price,

To Next

for even a " low- consumption " pentode gives three
',times the output of a small
power valve, and yet its price
is less than twice that of the

stage.
1,74-

small power valve.

t

Quality
Now comes the vexed question of
pentode quality. The general com-

H771-

A fairer comparison can be
drawn between a low -consumption pentode at 16s. 6d., and a

ample, on referring to my valve
lists, I find that the P.M.22A pen-tode can give an output of 600

3 Point Saiitch.

HT 60 per cent. in favour of the pentode, and for an extra cost of only
4s. 6d. Furthermore, even this
6.13.
4s. 6d. will be saved several times
over during the life of the valve, Fig. 1.--7A very popular form of volume control for use in

when we take into consideration
high-tension economy.

Let us work

very readily that all pentodes
amplify the higher notes to a
greater. extent than do triodes, but

this statement must be qualified
by saying that if the pentode is
correctly used, the extra amplifica-

tion of the upper register only

super -power triode at 12s. For ex-

milliwatts, while a P.M.202 superpower valve gives approximately
350 milliwatts-a balance of nearly

plaint is that the tone is too highpitched and shrill. Now I admit

conjunction with a variable -mu screen -grid valve.

adds to the brilliance of the overall performance of the receiver.
The trouble is that, in the great
majority of cases, pentodes are
regarded with disfavour simply
because they have been heard

under very unfavourable
ditions.

con-

The three most common

faults on the point of quality are

first, overloading ; second, incorrect load matching ; third, use of
an unsuitable loud -speaker..
It is common knowledge to
readers Of PRACTICAL WIRELESS

that one of the most important
advantages of the pentode is that it is a much mare sensitive type of valve than
the triode, that is to say, for equal power
output it requires a smaller grid input
900 milliwatts H.T. A similar output - voltage. Again, readers need hardly be
150 milliwatts-can be obtained from a reminded that the effect of applying an
pentode when operated at 100 volts H.T., excessive signal to the grid of any valve
is to produce distortion-a distortion
Pentode lizlfre
which takes the form of harsh and
HT+ unpleasantly shrill reproduction. It
is also clear that if a pentode gives
its full rated output for a smaller
grid input than a triode of similar

this out. A typical three -valve set em- to a common basis of output. Now a
ploying a screened -grid valve, a detector, small power valve operated at 150 volts
and a super -power valve will take about H.T. gives about 150 milliwatts outpht,
18 milliamps., including the 14 milliamps. and takes 6 milliamps. anode current, or
taken by the super -power valve mentioned
above at 150 volts H.T.

The same set, fitted with the pentode
valve quoted, and operated again at 150
volts H.T., would take about 141 milliamps.,

as the anode current of the pentode at
150 volts H.T. is only 9.5 milliamps., and
the auxiliary grid current about 2.0 milli amps.

rating, it will be overloaded seriously
if the input applied to it is
sufficient to load the triode.
Yet I have found from experience

H.T. Consumption

There is thus a saving of 3.5 nulliamps., -which will make a substantial difference to the life of the H.T.
battery, for it represents practically
20 per cent. less H.T. drain. Many
listeners keep some record of their

that this is what happens time and
time again. Pentodes are tried in

modern sets having efficient high -frequency and detector stages, giving an
audio -frequency signal ample to load
a large super -power triode. Enormous

expenditure in H.T. renewals, and
they can soon convince themselves that
a saving of 20 per cent. in this direction

more than offsets the slightly higher price
of a pentode.
The second objection, namely, the larger
H.T. consumption, has already been

Fig. 2.-A potentiometer across the L.F. transformer secondary winding will avoid overloading
and distortion.

volume is obtained-and also shocking distortion, and the blame is laid
on the pentode ! If only some form
of volume control were incorporated
(Continued on page 534)

November 25th, 1933

533

PRACTICAL WIRELESS

'CLASSB"SIMPLIFIEDI

THE "Hl - LIFE' GIVES YOU 50.2% EXTRA LIFE

THE

NEW

"UP AND DOING '

ROLA

PM. M.C.

UNIT.

SPEAKER &IN ONE
A latest type ROLA Permanent Mag-

!MAINS VOLUME,
FROM ANY
/I
:BATTERY
SET)/

net Moving Coil Speaker with
which is incorporated a comproperly

plete,

snatched

"CLASS B" amplifier. This
assembly,1 when connected
with any Battery Set,
converts it to, " Class

AT VERY LOW
USE OF

B " output, increasing the overall sensitivity of the set several times, and in-

H.T.

creasing

the

Power

Output or Volume up
to 5 times !

JUST

:CONNECT

ITO YOUR
'WITHOUT

SET!
ANY,

/ALTERATION,'

SEND FOR IT ON 7 DAYS' TRIAL
Send only 5s. for 7 days' trial, if satisfied, pay balance

in 10 monthly payments of 7s. 6d. (Cash in 7
..........._____

days, 23 11s.)

The British Made WATES I
METER
tUNIVERSAL
ill

This Rola "CLASS B " SPEAKER
AMPLIFIER UNIT can quickly
and simply be connected to

!

any battery. set,_ .a.anrd.,isorcorioiriellte.
with CO,a0r, MIIII d

il

popular

ti rihsetr ell:let

as we

priced!

glaresr laptanri

as batteries, valve,

circuit, and all components :1

4 readings on one dial.

1'61i

SEND

ONLY I

I

1

Qtf'for 7 days'
trial, If satisfied:
complete purchase by 5 1
of V:a

monthly payments

" Clads B " valve, with full in struetions.

The result of adding this unit to your
battery set will be equivalent in 'performance, as regards richness of tone and
to.lditnye: to a high grad'an mains t
volume,
at the same timeretaining economy"
in battery consumption. Send deposit
of

E. J. HERAUD, Ltd., Dept. P.33, Number One, Edmonton, London, N.18
Branches: 78/82, Fore St., Edmonton; 77, West Green ltd., Tottenham.;
34, St. James St., Walthamstow; and 139, Hertford Rd., Enfield Wash.

SAVE 50%

50.2% LONGER LIFE
This

is

a true illustration of a test made by a famous

British set maker.

He knew our reputation, he knew the

long life and high quality of Hellesert batteries, but he

made this test to convince himself.

And the result showed

that Hi -Life batteries give 50.2% longer life than any
other.

Over 40 years' experience in battery manufacture

has produced this amazingly high standard of perform-

ON VALVES
362 are definitely as good as any highpriced valves.

Post

They are NON - MICRO -

Free

from

is

3'6

PHONIC, BRITISH ALL THROUGH and
FULLY GUARANTEED. Why pay double?
Send for 362 post free direct from the
makers if your dealer does not stock.

362" BATTERY TYPE VALVES :-H., HL & L, 3/8.

Power, 4'-.

S.G., 7,6.

Super -Power, 4,6.

Class B " 9 -. Pentode type, 10/,
362 " Patent UNBREAKABLE

Var-Mu, 7/6.

(.11etalised 3d. extra).
METAL -SHEATHED I
IVALVES (BATTERY TYPES) :-HL., 4/6. Power, 5,6.1

i"

Var-Mu, 10/-.
"B " KIT AND VALVE, 28,61
362 " CLASS " B " COMBINATION SPEAKER, SOZI

6 -.
S.G., 10,'-.
'-'Super-Power,
" 362 " COMPLETE CLASS

Cash w173rder. Cheques and P.O.'s must be crossed and made payable to:THE 362 RADIO VALVE CO., LTD. (Dept. W. 28), Stoneham Road, London, E.5

ance, has enabled you to buy 50.2% longer life, greater

capacity and larger output at a price competitive with
any other quality battery on the market.

GROSVENOR
A Camco Cabinet

of Outstanding Design.
An attractively designed cabinet of

dignified construction to accommodate
all -mains or battery receiver and
speaker. Finished in selected walnut
veneer with a semi -matt polish.

BRITISH LABOUR

BRITISH MADE BY

4:4.o.0.

Write for catalogue or visit

at our showrooms.

CARRINGTON Mfg.Co.,Ltd.

24

Hatton Garden,

London, E.C.1.

Works: S. Croydon.
Holborn 8202.

HI -LIFE BATTERY
Hellesen:

Limited,

Morden

Road,

South

Wimbledon,

London,

S.W.19.

Putt in id. hnvOope.

I Name
II

1111111.1111111

39 Pr. W.

111116

Mil M MN NM IMO NMI NM 0=

.11
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Pentode Valve
H.T.

HT*

that these optimum loads are
calculated to give the largest

output consistent with good
quality.

When using a pentode out-

put valve, therefore, it is

essential to see that the load
impedance is of the correct
order. The first thing to do
is

to ascertain the actual

impedance of your loudspeaker. In the case of a
moving -iron speaker, the re-

Fig. 3. - An easy
method for controlling
the input to a pentode,
when R.C. coupling is

sistance in ohms marked on

the speaker may be taken

as representing the approximate impedance, while for
a moving -coil speaker, if

used.

the actual impedance is not specified by
IS THE BATTERY PENTODE MIS- the
maker, you can obtain an approximaUNDERSTOOD ?

tion by multiplying the resistance in ohms
(Continued from page 532)
by if.
-by a variable -mu valve for example, as
If the impedance thus found is not equal
in Fig. 1, or a potentiometer across the to the optimum load of your pentode, you
pentode grid input, as in Figs. 2 and 3, must use an output transformer of suitable
overloading could be avoided, and quality ratio.
thereby greatly improved, while the adFor really good quality it is best to
ditional sensitivity of the pentode is still calculate
the correct ratio, and this may be
available to give an extra fillip to weak or
distant programmes.

done in the usual way by dividing the

Load Matching

impedance of the speaker in ohms and

is

to divide the optimum load by the

speaker impedance, and read from the
table the approximate transformer ratio.
Optimum Load
Speaker Impedance
Up to 0.75
0.75 to 1.25
1.25 to 1.75
1.75 to 2.25
2.25 to 2.75
2.75 to 3.5

Value of

Transformer Ratio.
0.75: 1
1

:

1

1.25 : 1
1.5 : 1
1.6 : 1
1.75 : 1
2:1
2.7 : 1
3:1

3.5 to 5
6 to 8
8 to 12

12
to 204 : 1
20 to 30

5:1
6:1

30 to 40
40 to 55
65 to 80
80 to 120
120 to 200
200 to 300
300 to 460
450 to 550
550 to 800
800 to 1500

7:1
8:1
10 : 1
12 : 1
15 : 1
20 : 1
22.6 : 1
25 : 1
35 : 1
45 : 1
60 : 1

1500 to 2500
2500 to 4500

Pentode Valve.

optimum load of the valve in ohms by the

In order to obtain the maximum output taking the square root. Thus :Transformer Ratio=
front a given valve, the impedance of the
load (that is the loud -speaker or combination

of speaker and choke or speaker and transformer) must bear a certain relation to the

impedance of the output valve.

Valve

manufacturers usually state the " optimum"

,\/ Optimum Load of valve in ohms
Speaker Impedance in ohms
For those readers who experience a little
difficulty in calculating the square root in

or " best " value of load impedance for the formula above, the following table
each type of valve, and it must be noted should prove useful. All that is necessary

Fig. 4.-The

simplest type of tone

control suitable for pentode valve
output working.

45 P.M. 45/6
Cabinet in walnut or
mahogany 62 P.M.

67/6

centmd a

MOVING COILS

32/6 - 8716

May also be obtained without transformers if desired.

OTHER TYPES 12/6 - 421.
THE BRITISH BLUE SPOT COMPANY LTD., Blue Spot House,
94-96, Rosomen Street, Rosebery Avenue, LONDON, E.C.1.

Telegrams
"I3luospot, Istinq, London.Clerkenwell 3570.
'None
Distributors for Northern England, Scotland and Wales: H. C. RAWSON
(Sheffield and London), Ltd., 100, London Road, Sheffield; 22, St. Mary's
Parsonage, Manchester: 177, Westgate Road, Newcastle-upon-Tyne.

37, 38, 39, Clyde Place, Glasgow.

CUT OUT THIS

FOR FREE
CATALOGUE
A catalogue (P.R.293.)
of
all
Blue Spot
Products sent, post

free ;post

in

open

(id. stamp)
to any of the addresses

envelope

opposite.
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OUINEWS
RECEIVERS
The Lissen Three -Valve All -Electric Model

DESPITE the growing interest in superheterodyne receivers there is still a
great demand for the
simple
" straight " set of the S.G.' -Detector-
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up terminals are included in the grid circuit of the detector. The latter terminals
are connected to the grid of the valve and
H.T. negative respectively, the grid leak

being connected to the " top " end of a

bias resister in the cathode circuit, which
comes into action only when a pick-up is
being used.
A resistance -fed transformer couples the

detector to the output pentode (a Lissen
PT425) and an H.F. " stopper " resistance
is included in the grid lead to the latter to
prevent any possibility of instability.

The

pentode, by the way, is of the directly -

heated type, the other two being indirectly
switch provided on the panel, but -is fitted heated, and it is biased by means of a
in the mains supply lead instead.
resister connected between the centre tap
on the L.T. winding of the transformer and
Many Refinements
Turning to the back of the chassis we high-tension negative. ,

Pentode type and, in point of fact, some
High-tension supply is provided by a
statistics recently taken show that during find a series of screwed sockets into which a Lissen
half -wave rectifying valve,
last season more receivers of the latter type screw is placed in order to adjust the and theU650
output from this is smoothed by
were sold than of any other. For the receiver for use on any A.C. mains voltage
average listener we believe that the simpler from 100 to 2.50. Beside these sockets there
three -valve set gives all that is required- are two others into which a wander plug is
volume in plenty, sufficient selectivity for fitted in order to obtain either high or low
most purposes, excellent quality of repro- tone. This simple method of tone control
duction and simplicity of operation. proved very effective, despite its rather
Additionally, of course, the three-valver is limited range, and one of the positions
inexpensive and within the reach of nearly was found to produce pleasant reproduction
everyone.
from any station.

means of a large efficient choke and a pair
of 8 mfd. condensers. The mains plug is
fitted with a pair of .5 amp. fuses, so making
the instrument perfectly safe."
Excellent Results

On test we found the receiver well up to
the high standard with which we associate
Next to the tone control there are three Lissen products. It was first tested on a
The Lissen Three -Valve All -Electric
receiver which we have recently had on an aerial sockets (into which the aerial plug fairly good outside aerial situated some ten
extended test employs the popular com- can be connected to obtain varying degrees miles west of Brookmans Park. During
the afternoon, and in broad
bination of valves mentioned
daylight, we found no diffiabove, and for performance,

culty whatever in obtaining
signals of real entertainment
value from at least twelve

beauty of appearance, and

most reasonable cost it will
take some beating. The set

stations. The London transmitters, Midland Regional,
North Regional, Athlone,
Fecamp, Rome, Langenberg,
Warsaw, Eiffel Tower, Daven-

of the self-contained
console pattern, being housed
in an attractive walnut cabinet
of the now popular horizontal
type.
The front of the
cabinet is in quartered veneer
which is inlaid in a very
attractive and modern scheme,
is

try, Radio -Paris and Huizen

could all be brought in at

excellent strength, and in
every case the dial calibration

whilst the speaker fret takes

the form of three squares
which

" touch.'

give

a

was found to be practically
dead accurate.
With the
aerial connected to
the
medium selectivity " socket

distinctive

Wavelength Calibrated Dial

There are only three controls, and the centre one- is

.

the tuning knob which drives

the local stations caused no
interference at all, whilst by
transferring it to the " maximum selectivity " position,.
tuning was so sharp that even
the locals had to be tuned in

a two -gang condenser through
an illuminated wavelength calibrated scale. The

The New Lissen three -valve all -electric receiver.

one medium waves and calibrated in black.

There are also two sockets to which a real " programme " strength. We employed

with care.

In a later test after dark, there were
scale is set out in two concentric curves, of selectivity) and also a mains aerial plug
the outer one being. for long waves and by means of which the set can be used literally " stations all round the dial "marked off in red figures, and the inner without an outside aerial when desired. and most of them could be received at
Both- settles can easily be read and were pick-up may lae connected when gramofound to be accurately calibrated. This phone reproduction is desired. It will be
system of calibration is one which we seen that altogether this Lissen receiver is
consider excellent, since it is easy to particularly well equipped and very adapuse and will not become obsolete table to every requirement.

the aerial connection with which maximum
selectivity was provided, and experienced
no difficulty in separating any of the worthwhile stations.

With the Mains Aerial
wavelengths of the
In our final tests we made use of the
European transmitters are " re -shuffled." Efficient Circuit Arrangement
The circuit follows standard practice, mains aerial connection, inserting the
To the left of the tuning knob is another
which serves as a volume control ; it and although it is on simple lines it has plug into the least selective tapping socket.
operates simultaneously a reaction con- obviously been worked out with thorough- Even then it was an easy matter to obtain

if and when' the

denser and also a potentiometer which ness. Very ample decoupling and smoothing perfect reception of the local stations at any
serves to vary the bias on the first (Variable - systems are employed, and nothing is hour of the day, whilst most of the powerful
Mu) valve. This control was found to be skimped.. The aerial tuning circuit consists European transmitters could be brought
a winding loosely coupled to the tuned in at good strength after dark. There was
very effective and to produce a perfectly of
winding, and the aerial can be con- ample selectivity and only the very slightest
smooth variation in volume from maximum grid
directly to its end, or through one
right down to' inaudibility. A third knob nected
of two different capacity fixed condensers trace of hum ; in fact, the hum was audible
situated on the right is for wavechanging ; when increased selectivity is called for. only when the receiver was off tune, or
by turning it in a clockwise direction the An input volume control (which is ganged during a silent period in the programme.
We were very favourably impressed by
coils are set to -long waves, and turning it to the reaction condenser) consists of a
anti -clockwise gives medium -wave recep- variable resistance in the cathode lead of the Lissen Three -Valve All -Electric receiver,
tion. Our only point of criticism in regard the V. -M. valve. Tuned grid coupling is and at the modest price of £10-10-0, conto the controls is that there is no on -off used between the first two valves, and pick- sider that it represents excellent value.
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THE PROGRESSIVE EXPERIMENTER
(Continued from page 530)

the drop in strength, it will

1;10

noticed

that tuning is sharpened.
If the H.T. battery is past its prime of
life, it is possible that tuning will not be
sharpened-it might even become flatterand that reproduction will become " coarse."
This effect would be produced by feed -back

between the L.F. and H.F. portions of the
circuit, and a certain cure can be effected

by decoupling the grid circuit of the

The method of doing this is
illustrated in Fig. 3, from which it will
V.M. valve.

be seen that a 50,000 -ohm fixed resistance

has been inserted between the " bottom "

end of the aerial coil and the grid -bias
wander plug. In addition to this, a .1 mfd.
fixed condenser has been connected between
terminal 2 and earth.

You have now found that the volume

can be varied by changing the value of the
grid -bias voltage applied to the V.M. valve.
but you will appreciate that there are several
objections to the somewhat crude methods
which have been employed to achieve that

4 µF 4'6 each
6 :IF 5/- each
8 :.LF 5;"6 each
Condensers
designed for a
maximum peak
voltage of
500

D.C.

object. A far better system is that illustrated pictorially and in circuit form in
Fig. 4.

Here a 50,000 -ohm potentiometer

is connected between the positive and

negative terminals of the grid -bias battery,
a lead being taken from the slider, through

the 50,000 -ohm fixed resistance, to terminal 2 on the aerial coil.

It will be evident

that by rotating the knob of the potentiometer and so moving the slider over the
resistance element a perfectly even and
gradual variation of bias voltage can be
provided for the V.M. valve. The actual
connections for the potentiometer, fixed
resistance, and fixed condenser are shown
in Fig. 1, where the new components are

When you are considering the use of Electrolytic
Condensers in your Receiver do not forget that shaded so that they can easily be recognized.
the new connections to the coil
the Dubilier High Voltage Dry Electrolytic Con- Besides
and biasing components, it will be noticed
densers are used by set manufacturers of repute that the wiring to the two -point on -off

and recommended by set designers to be the

finest Condensers of their type it is possible to buy.
Therefore, specify Dubilier when asking your
dealer for Electrolytic Condensers, and be certain
of complete satisfaction.

DUBILIER
CONDENSERS

DIMILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA RD., N. ACTON, VT

switch has been slightly modified. The
difference is that, instead of the G.B.+
lead being connected to the chassis, it is
joined to one terminal on the switch.

The

reason for this is that if the previous

connections were retained, the grid -bias
battery would quickly be exhausted by the

potentiometer, whose windings would constantly be in parallel with it. When using
the new connections, the potentiometer is
automatically disconnected from the battery
when the set is switched off.
You will now find that the potentiometer

can be employed as a very useful and

distortionless volume and selectivity control ; as the knob is turned in a clockwise
direction volume is increased and the
degree of selectivity reduced whilst' counter

clockwise rotation produces the very opposite
effect. In addition to simply rotating the

potentiometer, however, it will be found
worth while in the first place to obtain the

60voir BATTERIES

best voltage tapping for plug G.B. - 3.

If toe low a voltage is used, the control will
not be so effective, whilst if too high, it will
be more difficult to obtain the best setting.
LIST OF COMPONENTS REQUIRED

We will tell you
how you can make your

is

a,

250 -Page

Hand -Book showing the possibilities of various Engineering

It shows clearly and definitely the way in which
you may carve out a successful career in your chosen branch
of Engineering, hitnective of your age, education or experience.
It outlines Home -Study Courses in all branches of Civil Mech.,

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

Careers.

and sell them to your friends and make money.
Many intelligent men and women are doing this.
One man made £960 in spare time only. Send

Elea., Motor, Aero., Wireless and "Talkie " Engineering,

You can make them for yourself and save money

to -day for definite proof of money earned and free

details how to start to:
The ENGLAND-RICHARDS CO., LTD..
150, King's Lynn, Norfolk.
411

"ENGINEERING OPPORTUNITIES"

and shows the easiest way to pass A.M.I.C.E.,
I.E.E.,
M.I.M.T., G.P.O., Matriculation, Civil
Service, and other Examinations. " ENGINEERING OPPORTUNITIES " is a unique Hand -Book that you should most
certainly reach Send for your copy to-day-FREE of any cost.
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY,
390, SHAKESPEAIIE HOUSE. 29/31, OXFORD STREET,
LONDON, W.1.

FOR THE EXPERIMENTS DESCRIBED
THIS WEEK.
One Bulgin 50,000 ohm " Compact" Potentiometer.

One Graham Farish 50,000 ohm " Ohmite"

Resistance.
One British Radiogram Component Bracket,
type 22.

One " Goltone " Screened H.F. Choke.

One T.C.C. .0003 mfd. Fixed Condenser,

type 34.
One T.C.C..1 mfd. Fixed Condenser, type 50.

One Clix Wander Plug, marked " G.B.-3."
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DISTORTION F M A NEW ANGLE
The First Step Towards the Cure of Distortion Lies in a Definite Recognition of the Form It Takes. In
This Article the Author Tells First of All How to Determine What Kinds of Distortion are Present in a !
Receiver, and Then Explains Their Cause and How to Remedy Them.
By W. B. RICHARDSON
,......,..mo...m..smai0=4141110111=1.14=01141.11..114=004111116.11101

often say to me that their Again, the bass notes instead of coming further down the scale so the notes with one
sets are not working properly. There out full and deep may appear to be thin exception get weaker. This exception
PEOPLE
is a lot of distortion," they complain. and lacking in " punch." It is not unusual is the few notes at which the resonance

They then ask how to cure distortion.

It should be remembered that " dis-

to find all these forms of distortion in one

occurs.

As these are passed they literally
boom out. This test should be

made during the reception of
simple passages when the real
state of affairs will be clearly

tortion " is a term which has a very wide
meaning, and unless the enquirer is a little

more explicit as regards the particular
form it takes, it is very difficult to make a
satisfactory suggestion as to a cure. Of

noticed.

False Bass

course, some people find it difficult

It is surprising

to describe the symptoms clearly.
They simply know that the

how

receiver does not sound quite

listeners

were at one time

right, but cannot say in what par-

deeeived by a
" boomy " loud-

ticular manner it falls short of
the accepted standard. For this
reason I am going, first of all, to
devote some space to an explan-

speaker into thinking they were

distortion may be recognized.

both designers and manufacturers
alike have been guilty in the past
of deliberately using resonating
speakers so as to disguise a kick
of bass response. Nov, however,
the public are becoming more and

getting a true reproduction of
the bass.

Of course, there is no
getting away from the fact that

ation of how different forms of
Naturally a 'realization of exactly
how the reproduction differs from
the original means a definite

step towards its diagnosis and
cure.

Fig. 1.-A resonating effect may be

more familiar with true reproduction, and are not so easily
Let us take a simple case. Suppose
foisted off with the counterfeit.
a receiver has a " gramophony " quality, receiver. The treble may be lacking, Even if they cannot definitely recognize
that is to say, it sounds something like one and so may the bass, but owing to a reso- where the difference lies they know when a
caused by the vibrating of a baffle -board

How to Recognize Resonation

of the early

or a cabinet of too thin a material.

metal -horn gramophones. nant peak somewhere in the bass, this may

set is not doing justice to the programmes

This effect is most probably due to the at first appear to be all right. However, being broadcast.
speaker resonating on certain notes. Listen careful listening will soon tell you that it is
The opposite effect of the falling off
carefully when some
just mentioned is that
simple music is being
of an over -emphasis of
received and notice if
the high notes. This
all the notes of the scale
are reproduced equally
well.

a high-pitched
over -brilliant quality to
reception,
although

gives

so

You will most

again there is no de-

likely find that a certain

note bursts out much
louder than the others,
so that when that par-

finite harshness as there

is when a speaker resonates. The type of
distortion I refer to is

to

ticular note is received it

comes out with a loud

" brassy " sound. If
this is somewhere near

the middle register it
can be very objectionable.

Sometimes a receiver

that which is commonly
associated with the use
490

ZOO

300

3000
400 700 900 900 /000
PRODENCY IN CYCLES PEP SECOND

400 .100

$000

7000

Fig. 2.-Response curve of a speaker showing a tending to resonate at 800 cycles.

will have a tendency to resonate on two not so. If You listen to a passage of music
parts of the musical scale. One resonant which runs down the scale to the very lowest
spot may occur somewhere in the treble notes, you will observe that as you get
and another in the bass. Careful listening

while different notes are being received
will determine where the peaks occur.
A much more common though less
obtrusive form of distortion is that pro-

until I have finished

these few paragraphs on the recognition
of the various forms of distortion.
" Attack "
A form of distortion which is present;

loud -speakers is lack of

attack." It is

due to the inability of the cone of the
speaker to move rapidly enough to follow

set to notes at the upper or lower end of
the musical scale, or indeed to both. It
is quite easy to recognize. You may
be receiving piano music, and you will
notice, especially if you know the piece
being played, that the pianist appears to Fig. 3.-Two transformers in cascade should
use the soft pedal on the treble passages, not be of the same type, as any tendency

appear to be as loud as they should be.

However, I will not go
into details of its cause

to a greater or lesser degree with most

duced by a falling off of the response of the

that is to say the higher notes do not

of an uncompensated
pentode output valve.'

towards resonance in one will be greatly
amplified by the other.

the fluctuation in the current caused by
the music being received. The effect
is that the notes are slurred, and tend to

run one into the other. It gives the

impression that the musicians are tired
or lazy. I know many instances where
orchestras have been blamed for slovenly
execution when the fault lay entirely with
the speaker.
(Continued overleaf)
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This may be caused by a variety of things. frequency of the " peaky " note of the

The most obvious is that the speaker
itself' has a peak in its response curve.
Such a curve is shown in Fig. 2. You
will' notice that at a frequency of 800
currents losing their original wave -form cycles, the speaker in question gives a
in passing through the receiver. Naturally greatly increased output, thus whenever
this is more serious than any frequency the musical note of this particular frequency
Blurred or Muffled Reception
Probably the most objectionable kind of
distortion is that known as wave -form
distortion. This is caused by the signal

distortion such as falling off or over -empha- is received it will resound above the other

speaker. the result being, that when that
particular note is received it is overemphasised by the speaker itself, and then
magnified again by the baffle, which acts as
a kind of sounding board.
In attempting to cure resonating in the

receiver a good plan is to first of all examine

the circuit and see if there are any such

sis of certain notes as it means the notes notes of the musical scale.
likely causes of resonance as two L.F.
With modern speakers, it is rather transformers of the same type in cascade,
themselves are distorted. The result is
as in Fig. 3. Obviously a resonant peak in
usually a discordant rendering of all tones,
MFO
although it may sometimes be restricted
one will be greatly exaggerated by the time
to certain frequencies only. For instance,
the signal passes through the other. Rea valve may be overloading on the heavy
placing one of them by one of another type
bass passages in a musical item, but may
or make is a step which is clearly indicated.
An output choke following transformer
be working within its capacity where
the treble is concerned. This will, of course,

give rise to distortion of the bass notes,
but will give clear reproduction when

there are only high notes coming through.
Generally speaking, however; distortion
due to the mutilation of the wave -form is
manifested by a general roughness, blurring,
or muffled effect over the whole frequency
range.
Extreme wave -form distortion
caused by serious overloading is known as
blasting.

A tip worth trying in determining the
form of distortion present in a receiver
is to stand well away from the speaker.

In this way a better perspective is obtained,

and faults which are not evident to the
ear when close up are more easily recognized.

Having determined as near as possible
what kind of distortion is present, it re-

mains to discover the cause or causes and
to apply the necessary remedies.

coupling may also cause a repetition of
resonances in the transformer. A different

transformer or a different choke may be
tried with advantage. As regards the

speaker itself, little can be done to the unit,
but a different cone may cause an improvement. Alternatively, the cone can be
given a coat of thin cellulose enamel. The

Fig. 4.-Simple tone control for reducing the reason for doing this is because the cone
bass response of a speaker.
may have a natural vibratory period within
unlikely that there will be sufficient reso- the range of audible frequency. This will
nance in the speaker itself to cause notice- cause a dithering or resonating effect when
able distortion, but if there is any tendency a musical note of the frequency correspondtowards resonant peaks in L.F. trans- ing to this period is reproduced. In treating
formers or chokes in the set, and these the cone the endeavour is to alter its natural
peaks happen to coincide in frequency with frequency so that it comes outside the
the peak in the speaker then the total audible range.
The resonating caused by the baffle or the
effect may become very pronounced.
cabinet to which the speaker is attached is
Baffle Acting as a Sounding Board
quite a common fault, and is due to the use
Another cause which may accentuate of material which is too thin. In the case
resonant peaks in the speaker is an un- of a flat wooden baffle it should be at least
suitable baffle or mounting. It may happen a half -an -inch thick, but naturally a cabinet

Cause of Resonating Effects
First let us take the case where the speaker that the natural vibration Ileriod of tke need not be quite so stout.
resonates badly on one particular note. baffle coincides or nearly coincides with the
(To be continued)

Constant Quality
Constant Price
To handle a Graham Farish Component is to realise in some degree
the meticulous care taken in their
making.
But you must compare
results to appreciate the inner
superiority that lies behind their
huge success. And, you may depend
on it, that superiority is unmistakable.
Would every expert designer of
every wireless journal prefer and
praise them

otherwise ?

OHMITE RESISTANCES
11 watts

116

3 watts

213
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" ACTION AND REACTION "

By "Photon"
IN electrical problems, just as in
mechanical problems, the essential
equality or balance between action
and reaction must never be lost sight of
or ignored.

The word reaction is not used

here in the specialized sense in which it
is applied to a radio receiver, but in its
wider sense as the equal and opposite
force or E.M.F., which is always present
but too often forgotten. It is common

539

volts be applied to
Thus in the case of a row -boat the work done
etc.," and sometimes there is no harm is by a force applied to the hand -grip of the
done ; it is legitimate, perhaps, thus to oar, and the oarsman applies this force,
deal with an abstract problenl. But when using the stretcher (and in some degree.
we come to real problems such as dealt the seat) as the abutment ; hence the
with by the engineer, the better form in fulcrum is the rowlock which is fixed in
which to state a case would be, " If a force relation to the structure (hid' of the boat)
of . . . pounds acts between an abutment to which the stretcher is anchored ; it is
A and a body B . . etc.," because every not, as stated by Todhunter* the blade of
force (and every E.M.F.) acts between two the oar where it grips the water. The
points or on two bodies, the one of which effect of this error is striking. If the
.

.

.

.

.

.

being defined as the force the other is the fulcrum were the blade of the oar the force
equal and opposite reaction.
of propulsion on the boat would be greater

The older text books were very slack
in this matter ; even the great Todhunter
fell into a trap of his own making due to
ignoring the importance of this principle.
Thus the lever was dealt with merely as a
beam to which three forces are applied,
one of which is defined as acting at the
fulcrum, which was stated to be " fixed."
But the lever is an engineering appliance

than the pull exerted on the hand -grip

The Abutment

answer is simplicity itself : " The abutment
gives way!! ' To rub the matter in and

actually with an oar in which the lengths
of the inboard and out -board portions are
in the relation of one to three, the force of
propulsion is only one-third. Todhunter
would have been correct only if the rower
had been standing on the shore instead of
being in the boat !

-

present writer some years ago hit
to find in the text books, or in an examina- and is not only a mean of transmitting force, onThe
a very neat way of stressing the imtion question, a problem presented begin- but also a machine for doing work, and the portance
of this question of abutment.
ning with the words :
If a force of . . . fulcrum is the point on the lever which is
every reader has been asked the
be applied to a . . etc." or " If an rigidly fixed in relation to the abutment. Probably
ridiculous question on more than one
4c/ion
occasion :
PeacrAn
" What happens when an
irresistible force is brought to bear on an.
The irrwszsfribl,
immovable post," the intention is that
there can be no answer ; but actually the
.

(9a-es-iv:ay)

Tire /mmovedbie pas/'

to incite the student, and others, to be
always on the qui vine on this question of
abutment and reaction Fig. 1 has been

drawn to represent the catastrophe that
takes place to the abutment when the

irresistible force" comes into action.
There are exceptions, but these are confined to, dynamics that are not Newtonian;
and electrodynamics of an advanced kind.
Mechanics for Beginners."

Diagram explaining action and reaction as set out in this article.

LITLOS DIFFERENTIAL CONDENSER
price

2!

VALVE HOLDERS.

.

*troy Rd.

each

§ 163, " The fulcrum

is the blade of the oar in the water," etc.

NON -INDUCTIVE CONDENSERS
;

'

mid., 1/6
mid., 1/9

FIXED CONDENSERS.

.

. fro® 11.

PIP TRANSFORMER .

.

.

1 mid., 2/2 mid.,
3/ -

POTENTIOMETER VOLUME CONTROL

GARD LIGHTNING ARRESTER

VS
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.
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Send a postcard for our

new Catalogue which describes all our products

Advt. of

Graham Farish Ltd.
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Hill, Bromley,
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A Condenser Seems a Very Inappropriate Name for Such a Useful Piece of Radio Apparatus.
Here Clears Up Any Misconceptions That May Exist
MOST of the basic electrical phenomena

The Author

with a direct current is very like the tide one side and then to the other, so that the
backwards and forwards Movement of

can be fairly easily comprehended of the sea compared with a river. Both
even by the lay mind. The effects are movements of electricity, but only

the water can proceed very much as if
of voltage, for example, or of current or the direct current can be called a stream no diaphragm were there. A very similar
resistance are not difficult to understand. or unidirectional flow.
Others, on the contrary, present a certain
amount of difficulty-in particular, the An Analogy
In order to give a clearer conception of
the action of a condenser when an alternating voltage is applied to it, let us
have recourse to that very useful device,
the mechanical analogy. Figs. 1, 2 and 3
represent an arrangement of water pipes
in which an alternating water pressure
tB can be generated by working the piston
of the pump, P, backwards and forwards.
Across 'The pipe is placed a rubber dia.

Fig. 2.-Compression to the right
on the upward stroke.

Fig. I.-A pump analogy

illustrate
,

the action
condenser.

of

state of affairs occurs with an electric

to

condenser.

When an electric pressure is applied,

a

say in one direction, the insulating material

between the plates is put into a condition
of electrical strain which corresponds to
the bulging of the diaphragm. When, as in

property known as " capacity " possessed
by pieces of apparatus termed " condensers."

Of course, listeners know something
about the effects of capacity. They know,
for example, that by varying the capacity

the case of an alternating voltage, the
Fig. 3.-How the

rubber diaphragm bulges in the opposite

direction on the downward stroke.
of a condenser in the tuning circuit of
their receiver they can select the pro- phragm, D, which entirely prevents water
gramme to which they wish to listen. from passing from the part of the pipe
Again, they accept, although they cannot A to the part B. Yet as we operate the

pressure is released, the insulating material,
or " di -electric " as it is called, is released

from its condition of strain.

Then the

alternating voltage is increased again,

but in the opposite direction, and the di-

electric is once more stressed. All the time

energy flows into and out of the " bag "
always understand it, the statement that pump backwards and forwards, the rubber formed by the bulging of the rubber
a condenser will allow alternating currents diaphragm expands and bulges, first to diaphragm in Figs. 2 and 3.
to pass, but presents an insurmountable
obstacle to direct currents.

C

mysteries, let us first of all consider the
last question-how can a condenser,

is shown a somewhat similar arrangement
of water pipes to that illustrated in Fig. 1,

which consists of two conductors, separated

by an .extremely good insulator, permit
any current, alternating though it be,

but you will see that there is another
branch of the circuit, marked C. Nov,

to pass ?

suppose that we give just one stroke to the

To understand this, we must try to

pump, say, in an upward direction. AS
the system is quite full of water, the

accustom ourselves to consider electric
currents, not necessarily as a flow, but as
a movement. A flow is most certainly
a movement, but all movements are
not flows. For example, a river consists
of a flow of water, but a tide is not a flow

inertia of the water will cause a little delay

in the movement in the arm C, but the
pressure on the rubber D will cause this
to bulge as shown.

As soon as the pump has reached the

-it is ebb and flow-an alternate move-

top of its stroke and has stopped, the
rubber will tend to return to its normal
shape, and will thus push water back

ment, first in one direction and then in the
opposite direction. Yet there is no one

who will deny that both are movements
of water, and both represent power,
Now an alternating current compared

Tuning

Let me now try to give you a simple
idea of how a condenser is employed to
tune a radio receiver, although this is a
little more difficult to explain. In Fig. 4

Tidal Flow
In an endeavour to clear up some of these

Fig. 4.-Tuning can be better understood from this pump analogy.

in the direction of the arrow, see Fig. 5,
and round the arm C. But once the water
(Continued on opposite page)
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(Continued from previous page)

in arm C has got started into movement,

its inertia tends to keep it in motion,

Modern

and it rushes at the back of the rubber as
in Fig. 6, and makes the diaphragm bulge
out in the opposite direction as indicated.
This back and forth movement with alternate distention of the rubber, first, to one
side and then to the other side, will con -

design

C

plus

r

unequalled

performance

11111E11111

Type 9zoo-Test volts
65o D.C. Wkg. volts

5.-The return of the rubber

250 D.C.
i mfd. 2/6
2 mfd. 3/6
4 mfd. 7/ -

diaphragm forces water round C.

time until all the energy which had been
stored up in the stretched rubber has been

dissipated in overcoming the friction of
the water against the sides of the tube.

Natural Frequency
Now, if the pipe arrangement were made

of glass, so that you could see the rubber

diaphragm moving back and forth, and

you tried this experiment dozens of times
with the same apparatus, you would find

The new Dubilier Type 9200 Paper Condenser is a most revolutionary change in Condenser design. It embodies all the features
essential to the Constructor and follows the modern All -metal'
trend of design. Here are its outstanding features which offer

And if, then, you started to work the pump
backwards and forwards, carefully timing

conclusive proof of its supremacy.

that the rubber vibrations were always
at the same rate-of the same frequency.

1. True non -inductive type of construction. 2. Available in
various grades for working voltages from 300-900 D.C. peak.
3. Adequate factor of safety for each. 4. New method of fixing
to chassis. 5. Aluminium containers with moulded bakelite top

your strokes . to that same frequency,
you would find that the bulging of the
rubber would become very great-in fact,
you would have to be very careful not
to burst the rubber. But if you worked
the pump at any different rate the vibra-

of distinctive appearance to match other components.
up minimum amount of space on chassis.

tions of the rubber would be less.
This is what happens in tuning a radio
circuit. Just as there is one frequency to

6.

Takes

DUBILIER

which a certain column of water and a

rubber of a certain elasticity will respond
best, so there is one frequency of radio wave
(Continued overleaf)
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EASY TERMS
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DELIVERY
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ELECTRIC
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Epoch, R. & A. Rola, Sonochorde, Grampian,
Igranic, Lamplugh, Magnavox, Ormond, W.B,
Any

Amplion,

Blue

Spot,

Baker,

CLOCK
TO YOUR SET!
NO MAINS NEEDED1

or Ferranti Moving Coil Speaker Supplied.

Send 51- only
ani pay the balance by monthly instalments. No
references. Entirely private and confidential.

PARTS, SETS, ELECTRIC
CLOCKS ON EASY TERMS.

KITS,

Fig. 6.-Overshooting the mark,
the back and fro movement is continued until all the energy is
dissipated.

WciLe tor Catalogue and state requirements.

TURNADGE AND PARTNERS, LTD.
Ludgate House, Fleet St., London, E.C.4.
Telephone: Central 1903.
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61413P

Works off small battery

NO WINDING!

lasting 12 months, or can

be plugged into G.B. battery without affecting reception. Uses practically no current. Fits into hole
31in. dia. in any panel up to tin, thick. Easy to
Ox-no screws required. Only
tin, from front of panel to back
of case. Swiss movement. Hands
set from front. Nickel - plated
bezel.

set.

Useful addition to any

1216
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VISUAL TUNING INDICATORS
(Continued from page 513)

This, the simplest

form of visual tuning

by re -charge

indicator, is widely
used in commercial
receivers, being the
simplest and one of the
most satisfactory. The
method of connecting
the milliammeter in

your L.T. here?

circuit is clearly shown

in Fig. 1. For best results the meter should

a Block

be one which reads up
to a slightly higher
current than the V.M.

valve consumes at

plate -less

minimum

lasted to here

for

valves a 5 m.a. instrument will be suitable,
whilst one reading up
to 10 m.a. is required
for A.C. valves.
The only slight dis-

accumulator

would have

bias ;

most types of battery

advantage of this

simple form of visual
tuning indicator is
Fig. 4. -This is a that a lower reading is
photographic illus- obtained as the set is
tration of the cathode tuned to resonance.
ray " tunograph." For that reason it is

often preferred to paste

a new scale on to the meter which reads
" backwards." There is no need to calibrate

the scale at all, since the actual current
readings are not required, but it is only
necessary to divide it up into a number

Jr

of small divisions as shown in Fig. 2.

SUNDAY

-

29

5

12

19

26

MONDAY

-

30

6

13

20

27

TUESDAY

-

31

7

14

21

28

WEDNESDAY

1

8

15

22

29

THURSDAY -

2

9

16

23

30

FRIDAY -

3

10

17

24

1

4

11

18

25

2

SATURDAY

-

THE MANY ADVANTAGES YOU GAIN.

Other Mechanical Systems

There are innumerable other methods of
" mechanical " visual tuning indicators,
but they all depend upon the same principle,

that is the variation of the V.M. anode
current. Some of them are so arranged
that when the current is at a minimum a
relay is caused to switch on a light ; the
light thus comes " in " when a station is
accurately tuned. The action may be
reversed so that the light shows only when
the set is off tune, and is extinguished when

a signal is accurately tuned in.
American

receivers

employ

Several
" shadow

tuning," in which a shadow appears on an
illuminated celluloid window placed above
the tuning scale. The shadow becomes

1. No bigger than your present accumulator, the Block
plate -less accumulator lasts twice as long per charge.
2. It retains full charge when inactive and does not sulphate. 3. It is far more durable (and is non -fragile).
4. It is CLEAN-and good looking (coloured bakelite
case). 5. It is free from all troubles directly due to the
use of grids. PRICE 2 v., 80 a.h.. 11/6

narrower as the set is tuned to a more
powerful station, and resonance is thus
indicated when the
shadow reaches its Zigecbrif Plate

H.T. ACCUMULATORS HALF USUAL SIZE.

many other spectacular method s

At last we are catching up with the overwhelming demand
for Block plate -less H.T. accumulators. Only half the size of

the ordinary kind (though standard capacity) they have
all the advantages of accumulators and all the compact,
cleanly, portability of dry batteries.
PRICE 60 v., 5,000 a.h., 37/6 30 v., 211-

Alp

IL 1 I

K

PLATE -LESS ACCUMULATORS
T.A.S./Bb. 75.

narrowest po in t.

In America, where
A.V.C. has been in
common ' use for
the last few years,

A
Anadeo
aylechiv
Able
ficries.pric
skeVez

have been evolved,

but all are similar
in principle to those

FF

mentioned above. Fig. 5.-Skowing the
electrode arrangement
Using the Cathode in
the " Micromesh
Ray tube
Tunograph."
An
interesting

scheme which has recently become available
in this country is one whereby resonance is

indicated by an illuminated line behind a
darkened window. The length of the line
is dependent upon the signal strength, and
it varies in precisely the same manner as
does the needle of the milliammeter previously mentioned.

This new system

(Continued on page 548)
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A. V. C. SIMPLY EXPLAINED SECRETS OF
The Different Methods and How They Function.

By J. E. RICH

AUTOMAT IC volume control is em-

the carrier wave by a low audio -frequency
signal being impressed on the grids of the
superheterodyne sets, so that when H.F. valves.
listening to a distant programme that is
By carefully adjusting the values of the
subject to fading the volume is kept components in this circuit the negative
practically constant. The way in which potential applied to the H.F. valves will
A.V.C. operates does not seem to be widely keep the signal quite steady except when
understood, so it is my intention to describe the maximum amplification- of the set is
incapable of bringing thelvolume up to the
its action as simply as possible.
In order to keep the strength of a signal required strength.
ployed almost universally in modern

cELESTION
SUPREMACY

For the A.V.C. to be operative for a No. 1.
steady it is necessary to decrease the
sensitivity of the set when the volume decrease or increase in strength, the anode
tends to increase above that required, and current must be continually flowing in the
increase it when it tends to fall below that diode anode circuit A2, then should the
signal grow weaker the anode current will
Now a very convenient method of con- be reduced in this circuit, and the potential

volume.

trolling the amplification

of the

high -

developed across the load resistance R3 will

bias is increased.
We have now to find a method of obtaining

steady.
The minimum bias on the H.F. valves is

tion of A.C. for use as a high-tension supply.

grid current cannot flow.

Acoustically
Perfect
Cabinets!

frequency part of the set is by varying the also be reduced. This decrease in bias on The cabinets in which Celeslion
grid bias on the variable -mu valves, the the H.F. valves will cause an increase in Moving Coil Loudspeakers are housed
amplification being decreased as the negative amplification, and so the volume will be
are acoustically designed

as part

of the speaker and not only as an

the negative bias voltage from the carrier fixed by means of ordinary bias resistors attractive article of furniture.
As
wave of the station being received, and between the cathode and earth line of the
Cr valve in question, and a result, reproduction over the whole
this is done by rectifying the carrier -wave
is of such a value that range of frequencies is of the highest
current in a manner similar to the rectificaTo I rStayes

To Hi- Stages

Delayed Diode Method

The accompanying illustration shows the circuit
used for delayed -diode
A.V.C. using a double -

Celestion in .the forefront of
modern loudspeaker design.
The
name Celestion stands for, high 1.

Arr
1

are applied to the tuned

acts as a manual volume
control as well as a diode

It is such attention to detail that
puts

diode valve. The amplified
high -frequency oscillations

circuit 1,5 Cl, and normal
signal rectification occurs
at the diode anode A1.
The resultant L.F. potentials are produced across
the potentiometer P1, which

Celestion quality.

Earth Lent.

HT
ira

T

R4

ment for

To Geta' Corucas of
Variable Mu. Valves

load resistance. The L.F. oscillations are
passed on to the audio -frequency valves for
amplification in the ordinary manner.
The high -frequency voltages produced
across the tuned circuit are also applied to

diagram
the
complete circuit arrangeA

showing

automatic

volume contro using a double -diode.

When using the kind of A.V.C. just

described, it is essential that several stages
of H.F. are used, or otherwise the potential

quality reproduction combined with

ra

unfailing efficiency. Celestion speakers

can be supplied to match any set or
type of output.
Ask your dealer for a demonstration, or write
for full details.
PPM 39 Cabinet Model £3 10 0
PPM 9 Chassis Model £1 15 0
Celestion Ltd., London Road, Kingston -on -T hamer
Loudon Showrooms

106, Victoria St., London, S.W.1.

MODEL P.P.M.39

developed for biasing will be too small.
The potential required is often as much as

the diode anode A2 through the small 20 volts when dealing with a loud signal.
coupling condenser C2.

This anode, how-

ever, is held at a negative potential with
respect to the cathode by means of the
potentiometer network R1, R2. Rectifica-

Delayed Amplified A.V.C.

Another method of A.V.C. is known as

tion therefore cannot take place at this delayed amplified A.V.C., and this kind is
anode until the H.F. potentials are greater suitable when the available high -frequency
than this voltage, when the anode will amplification is limited.
The valve that is used for this type of
become positive with respect to the cathode.
This negative bias is known as the delay circuit is the duo -diode -triode. One diode
voltage, and it prevents the A.V.C. becoming is used for normal rectification, the triode

operative until the signal strength reaches portion for normal L.F. amplification, as
a predetermined value, so that the sensi- well as for supplying potentials to the
tivity of the receiver will not be impaired. second diode, so that considerably amplified
Now, if an extra strong signal is received,

the high -frequency oscillation applied to

potentials are available for A.V.C. purposes.

It will be obvious that as the sensitivity

the anode will reach such a magnitude of the set increases as the signal strength
that the anode A2 will become positive, is reduced, that the set will be at its maxiand anode current will flow through the mum sensitivity when it is not tuned to a
load resistance R3, and develop a potential carrier wave, with the result that the set

across it, so that the end marked X in the is extremely noisy between stations.
illustration will become negative with respect
A method of quiet A.V.C. is sometimes
to the earth line.
used, but the extra circuit complication it
This negative potential is fed to the involves is seldom worth while in practice.
control grids of the variable -mu valves
Another method of suppressing the excesthrough the decoupling resistance R4, with sive amplification is to have a local -distance
the result that the amplification of these switch, by which we can reduce the maxivalves is reduced. The condenser C4 is mum amplification when tuning by increasimportant, as it prevents the variations in ing the minimum 'bias values on the H.F.

bias potential due to the modulation of valves.

cELESTION
%he Ve Soul o atusk
THE FOREMOST NAME
IN SOUND REPRODUCTION
MS
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-EASY PAYMENTS

alSkr

" There's no place like HOLMES."
t he first firm to supply Wireless parts on eas
payments.
Press.

years advertiser in Wireless
Thousands of satisfied customers.
Nine

EPOCH SPEAKERS
SUPER DWARF ...
20th Century

2316
354-

llin. SUPER

45/84/-

Monthly Pay ments.
Deposit.
5 of 414
414

11 of 10/3
Linen Skyscraper 4 ... 112/6 10/11 of 16/3
Lissen Super -Bet Kit ...8/17/616/EXIDE R.T. Aoeum.,
120v.
...
601or:
9 of 6/8
7 of 4/5
BLUE SPOT, 29PM.... 32/8 4/5
ATLAS ELIMINATOR,
No. CA25
11 of 5/8
59/6 5/E.T.D. Pick-up
2514/8
5 of 4/8
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 payments that will suit your convenience, and we will
send you a definite quotation. Anything Wireless.

H. W. HOLMES, 29, FOLEY STREET,
Great

1/

4/10 7 of 4/10
4/11 9 of 4/11
7/8 11 of 7/8

Portland Street, London, W.I.
'Phone: Museum 1414.

Fr4114
re

Wrkl."11

ComponentS

d in our Laboratorq

en

BY THE PRACTICAL WIRELESS TECHNICAL STAFF.
WEARITE COMPONENTS

TT might be tholight that the frame aerial has now
A
no further application to modern radio reception.
but this is actually far from the case, and there are
many occasions where the use of this type of aerial
may be of the greatest value. For instance, in districts where man-made static is very troublesome a
frame aerial may often be used to the greatest advantage. It is also fotmd that on certain parts of the
coast, where morse interference is experienced on
certain stations, when the frame aerial is used the
station may be received clear of interference. Tho

enamelled wire providing quite a high inductance
with a moderately low D.C. resistance. This was
measured in the model submitted and found to be
only 380 ohms. The price is 2s.
GRIPS() ACCESSORIES

THREE interesting Gripso accessories areillustrated

at the foot of page 547, and they represent

respectively an earthing clip of the push -on variety,

1 DAYS' FREE APPROVAL!

H.T. ELIMINATORS AND
TRICKLE CHARGERS.

BRITISH THROUGHOUT. 2 YEARS' GUARANTEE.

A.C. models incorporate Westinghouse

metal
rectifier and a special power supply for illuminating

tuning dials. Trickle charger 15s. Od. extra.
Catalogue free from actual manufacturers:
V.M.C. RADIO COMPANY,
A.C.
D.C.
154, Holmleigh Road,
LONDON, N.16.

15f.

No Trade Discounts.

301On (he left is the Wearite
S.F.I. frame acrid, and on
the right the P.F.I. Below
is the neat 7 -pin valve holder.

MAKE MONEY with an ADANA AUTOMATIC

PRINTING MACHINE

Thousands of users are making an excellent
living printing for local Tradesmen, Sports
Clubs, &c. Extreme simplicity. Government Depts., Printers and Big Stores are

large users

45/

Prints any matter from a

Label, to an Illustrated Magazine.

Write for
Illustrated details and samples of work.
EASY PAYMENT TERMS.
Depots : 107, Fleet St. London, & 60, Oldham St., Manchester.
D.A.Aelsaa, Dept. PRWI Church St., Twickenheun,
Fully illustrated instructions.

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 H.T. replacements stocked.
N.

OJ

TAYLOR.

9,

GROVE ROAD, SALAAM, S.W.12

not Gioadcad YOURIELf?

explained in these pages, and the two aerials illustrated herewith are products of Messrs. 'Wright and
Weaire. The super model has the two sections (medium

and long wave) wound on separate frames arranged
at right angles. The change -over is effected through
Microphone.
You speak in one room-voice the medium of a substantial rotary switch with an
comes over the Radio in another.
Easy to extension rod to bring the control knob outside the
connect-fits any set. No extras required. actual frame. Terminals are fitted to the base, and the
Just connect, press button and speak. canses frame may be rotated through 180 degs., so that it
endless fun at parties. Complete
`may be orientated for any desired station It is wound
with 15 ft. flex and full instruc
SEASON'S GREATEST NOVELTY.

Home

expanding earthing clip and an indoor
aerial hook insulator. The first named is intended
for fitting instantly to any type of pipe, and it is
provided on the inside with two points which embed
themselves in soft pipes, thus making a very sound
a patent

connection. The lead to the receiver is taken from the
terminal on top of the clip. The size of this component

is such that it forms best contact on a pipe in, in
diameter. The expanding clip has no provision for
fixing the earth wire to it, but this is threaded through
the hollow centre of the clip, and is passed between
with Litz wire, and covers wave -bands of 180-590 and one side of the clip and the pipe to which it is
Lions. Post free 5/6.
900-1,950 metres. The popular model is wound in attached. The wire is thus firmly held, and makes
posy
Send for FULL NOVELTY LIST
the usual series fashion on one frame and covert solid contact with the pipe. The wing nut on top of
HUNTER'S (Dept. P.R.)
bands of 180-598 and 880-2,300 metres. A wave - the clip may be tightened up to reduce the size of
FREE 2
304, Edgware Road, London, W.2
change switch is also fitted to the base of this aerial. the clip so that it will clamp' tightly round a pipe
first -mentioned type costs 425., whilst the smaller having a diameter from Tin. to iin. The advantage
FEL - ECTRIC ELIMINATORS The
one costs only 32s. 8d. The tuning capacity for each type of this clip is, of course, that the earth lead itself is
is .0005 mfd. The 7 -pin valve -holder, which is illus- in, contact with the pipe. The hook insulator is
from 39/6 A.C. 120 V. 12 MA.
trated, is made from a high-grade bakelite moulding, provided with a strong pin, which may be forced into
and is rather unique in shape. Special types of spring the picture rail or wall, and the aerial wire is then
-PRICE
sockets are employed which provide not only a good passed round the clip where it is firmly held. and by
-QUALITY
on the valve legs (either solid or spring type) using two or three of these at equal distances round
-SATISFACTION grip
but also furnish a really sound electrical contact. the wall the aerial may be kept taut, and will present
UNIT, 28/-. The terminals which are fitted are soundly locked and a neat and tidy appearance. A sixpenny carton contains
CLASS " B " AMPLIFIER
the heads of these are provided with a slot, so that 12 of these clips. The push -on clip costs 4d., whilst
Ask your dealer or write for lists.
they may be tightened with ease. They are equally the patent expanding clip costs 6d.
FEL-ECTRIC RADIO, GARDEN ST., SHEFFIELD. suitable for battery- or mains -operated valves and
will prove absolutely trouble -free in use. The price MAGNAVOX SENIOR P.M. SPEAKER
is ls. 9d.
THE Magnavox speakers are, of course, well known
to all radio enthusiasts, although there is little
NEW BULGIN H.F. CHOKE
in their appearance to -day to identify them with the
A
NEW
addition
to
the
range
of
chokes
mannoriginal
tall horn type of speaker which not so many
PATENT PUSH -ON
factured by Messrs. Bulgin is known as the years ago was recognized as the standard upon which
EARTHING CLIP
Junior. This is encased in a green moulded case loud -speaker performance was based. The present
similar to the well-known S.G. choke, but in the new form of Magnavox is on more or less standard lines.
TO FIT W PIPE
model the total height is only two inches. A similar although there are still many features incorporated
terminal arrangement is provided, namely, one at the which render the Magnavox in a_ class by themselves.
THE Gligol0 COY.
lower
end and one situated centrally on the top. The magnet structure, fir instance, is larger than
EACH
28vicroatA IT LONDON. I W.1
The choke Itself is wound on a short length of ebonite usual, and is made up on the composite system, the
tube and is in two sections. These are filled with
(Continued overleaf)

UNEQUALLED

GRIPSO

ON

manner of using a frame has, of course, already been
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FACTS AND FIGURES; (Continued)
magnet itself being made from a chromium alloy,
and the pole piece being made from high-grade cobalt.
No spider appears in the centre of the cone, the suspension device being attached to the rear, and is
designed in such a manner that the cone is extremely
free in its movements. The transformer, which is

issue of

In one

bolted to the chassis, Is of generous dimensions, and

has a number of coloured tapping points, which provide

for matching with practically any type of valve from
triodes with an impedance as low as 1,000 ohms up
to pentodes requiring a load of 19,000 ohms, in addition
to Class B and push-pull circuits. The finish is in grey

cellulose, and the speaker is enclosed in a dustproof
bag with an ornamental gold silk front which enables

it to be placed direct behind a baffle without the

necessity for covering this first with artificial silk or
other material. Tested for sensitivity, it was found
to be exceptionally high in this direction, quite good
signals being obtained from a single valve (pentode)
receiver. At the extreme ends of the musical scale
the tailing off was found to be nice and gradual and of
such a rating that adequate high and low -note response

is obtainable without any subterfuges in the way of
introducing resonances, etc. The bass notes are
particularly natural and not due to any bass thump,

with the result that the drum in a dance band, for
instance, oan be heard in a remarkably clear tone

"Practical
Wireless"
\los.

without intruding in any way. Speech is particularly
pleasing and crisp, and the general effect, when the
speaker was used on a high -quality receiver, was one

1IIS:i. V

is £3 3s: Od.

AN intermediate frequency transformer for superheterodyne receivers is announced by Messrs.
Burne-Jones and Co., Ltd. It is fitted with
adjustable trimmers having an insulated bush in the
top of the metal screening so that adjustment may be

made by means of a long wooden rod or similar device
withoutintroducing hand -capacity effects, etc. Variable
coupling is provided between primary and secondary
windings so that an adequate band-pass effect may be

obtained to suit the particular receiver. The finish is
in grey cellulose, and the price is 10s. 6d. It may be
obtained for chassis or baseboard mounting, and the
exact type required should be stated when ordering.
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NEW H.M.V. RECEIVER

ANOTHER addition to the range of H.M.V. receivers is announced and is worthy of mention
at this point. It is a six -valve superheterodyne
portable fitted with a moving -coil speaker and a
Q.P.P. output circuit, thus bringing the receiver into
the eight -stage class. In addition, it is fitted with
automatic volume control. The makers state that they
have endeavoured to produce in a self-contained
battery portable receiver the characteristics of the

Is v
speaso\ao

\

%be

;aas4ocalel,\0 sospegikteartso
-acovg.2,\e`:\ vatchog ca,,,, b"

of finely balanced and, unforced tone. We can
thoroughly recommend this speaker to those who
require a high-class component. The makers are
Benjamin Electric, Ltd., and the price of this model
MAGNUM I.F. TRANSFORMER
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of c

radio section of the ninety-five guinea radio -gramophone, and it would certainly appear from the speci-

a,e,,,e

fication and the theoretical circuit that they have

succeeded in their object. The dial is calibrated with
the names of the principal stations, and the principal
circuit details are as follows : A combined first detector
and oscillator. Cold valve (or dry rectifier) for second
detector-automatic volume control. Two frame
aerials.
Permanent magnet speaker with special

9316 USeiS
tecumCISOS

gr. %

0.0.1 66140006
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diaphragm, capable of doing full justice to the 1.25
watt output stage. Gramophone switching arrangement to enable the receiver to be used for the reproduction of gramophone records. A total of 1,445
separate parts are stated to be used in the construction
of this receiver. The price is 15 guineas.

Vi

ass"PlIes:1(:
itatewit%

"MICROLODE"
Model P.M. 6

32'6 Complete
" MICROLODE"

Model P.M. 4A
42'- Complete
Whiteley Electrical Radio Company Ltd., Dept. D, Radio Works, Mansfield, Nons.
.erne of the Gripso components described on page 546

Sole Agents in Scotland : Radiovision Ltd., 233 St. Vincent St., Glasgow, C.2.

Sole Agents in U.S.

& Shiel, Ltd., 47 Fleet St., Dublin.
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ATALOGUES
ECEIVED

4( to men who
want careers

ADIO

in

To save readers trouble, we undertake to send oa
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. Newnes, Ltd., 8111,
Where
Southampton St., Strand, London, W.C.2.
advertisers make a charge, or require postage, this
should be 'enclosed with applications for catalogues. No
other correspondence whatsoever should be enclosed.
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EASY TERMS
The very latest Radio Sets, Loud -speakers, 4.
and Kits supplied on the lowest monthly 1
terms. Strict privacy. Prompt delivery.
All Carriage Paid. Price List FREE.
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!New BLUE SPOT CLASS B OUTPUT A
NI
I STAGE (just released) including Osram B.21
I Valve. Cash price, 93/6 or 5/. with order
4
00,
8 monthly payments of 5J9..._
,
112F.1 .

I

1

WATMEL RESISTANCES

VEARS of research work and practical experience10'
I place the house of Watmel in a unique position
LISSEN
for the manufacture of high-class resistances, and the

All -Wave 4 -valve Kit,
with valves, tunes from
12 to
2,100 metres.

stand considerable overloading without deterioration.
The element, which is electrically welded to the lead
wires, is coated with a special heat -resisting enamel.
The result is a highly efficient resistance having the
advantage of a wire -wound element of high wattage

-guaranteed .
New BLUE SPOT E9PM
UNIT,with transformer.

rating, and designed for use in voltage dropping,
decoupling, biasing, etc., and costing no more than

World-wide reception

"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 COURSES

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 Wifeless interests you
-the information you require will be forwarded
at once.

International Correspondence Schools, Ltd.,
Dept. 04, International Buildings,
Kingsway, London, W.C.2.

Without cost, or obligation, please send me 'full
information about the Courses I have marked X
El COMPLETE RADIO

El RADIO SERVICING
El RADIO EQUIPMENT
n RADIO SERVICING AND SALESMANSHIP
11 WIRELESS ENGINEERING
El WIRELESS OPERATORS

Street, Edgware, Middlesex.

New ATLAS MODEL CAB
H.T. ELIMINATOR, output 25 milliamps, 4

TRIOTRON VALVES

BLUE SPOT PICK-UP,

TRIOTRON valves are so well known that they
I need little introduction, but tot those readers
who have not tried them in their sets we would recommend a very useful booklet just issued by Triotron
Radio Co.. Ltd., Triotron House, Bloomsbury Street,
London, W.C.1. 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. All interested readers are advised

to write for a copy of this booklet to the address

given above.

Address

......

tension supply where

mains are not available

tappings

..

112/6 10/-

59/6 5/-

I

I

I

of

4
5/6 4

4
75/- 7/- I I of 7/-

59/6 5/-

II

in-

tone arm and
built-in volume control. (This is one of
the finest pick-ups on
the market) ..
.-.

of 10/3

41

Estd. 1925

4
4

of 5/6

4

eluding

A
41

35/- 5/-

THE

6

of 5/8 4
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LONDON RADIO SUPPLY

COMPANY

TUNING

(Continued from page 544)

depends upon the use of a miniature

cathode ray tube which may be connected
in the anode circuit of the variable -

" Micromesh Tunograph," is illustrated
in Fig. 4, whilst its electrodes are diagrammatically represented in Fig. 5.

HULLO/
SOLD YOU!?

RADIO?

NO/

Changes in anode current to the variable mu valve cause different voltages to be set
up across the deflecting plates of the

GETTING
BETTER

length of the illuminated line which appears
on the anode.

AIRCLIPSE

" Tunograph," and these. in turn, vary the

RWCEPT!Ot
wits AN

The filament of this new tube takes

from .85 to 1.0 amp. at .5 to .6 volts and
cannot therefore be operated very economi-

cally from an accumulator. In addition to
this, the " Tunograph " does not function
when the H.T. voltage is less than about
180, so it is of chief value for use in mains

In such sets, and where the
heater voltage is 4, the filament is conreceivers.

nected to the 4 -volt supply through a 4 -ohm
fixed resistance. In fitting this interesting

tuning indicator into a receiver, it should
be placed somewhere near to the tuning
dial with its anode immediately behind a
small window consisting of ground glass.
In order that the illuminated line should
easily be visible, even in bright sunlight, it
is also a good idea to recess the window

Instantly you get astonishing new clarity
of reception by connecting up the AIRCLIPSE in place of your present aerial.

Selectivity is amazingly improved. The
Airclipse is not another gadget-not a
condenser. It is an auto -inductive aerial
that filters incoming signals. It eliminates

lightning danger; disposes of untidy wires;
fits inside or outside the set.

A delighted user writes :--" Sensitivity
was far above what I expected from it. My
friends are also much impressed."

slightly or to use glass which is of a greyish
Age...

I

4
4
4..2
1

II,OAT LANE NOBLE STREETLONDON,E C 2

colour.
Name ......... . ......

EXIDE W.H.HIGH-TENSION
ACCUMULATORS (120

calculations, can be obtained from

Included in the I.C.S. range are Courses mu valve in one of the methods shown
, dealing with the Installing of radio sets and, in Fig. 3. The tube itself, which is the
in particular, with their Servicing, which to -day

(The finest permanent
magnet unit available)

Watmel Wireless Co., Ltd., Imperial Works, High

Our instruction includes American broadcasting

as well as British wireless practice. It is a
modern education, covering every department
of the industry.

r

volts. 5,000 M/A). The
cheapest and beat high-

in resistance

this symbol means

-

k

resistances of far less reliable design and composition.
The new resistance is made in all values from 1 ohm
to 50,000 ohms, 3 watt rating, price is. A descriptive

leaflet, on which is printed a useful chart for aiding

In the sign language
of the
Broadcasting Room

SKYSCRAPER

new Hy -Watt wire -wound resistance is a good example
of this firm's scientifically designed products. Wound
on a former of ceramic porcelain. the iromfree resistance

wire is unaffected by temperature changes and will

L.A.

Cash With Monthly
Price Order Payments

ORDER NEXT WEEK'S

Special Enlarged
Christmas Number
NOW !

Moe she glees)

AIRCL1P
AUTO -INDUCTIVE AERIA

fOR A,C.MAINS AND BATTERY JETS

If unobtainable locally, order direct from
AIRCLIPSE LTD., 182, VAUXHALL BRIDGE ,RD..
LONDON. S.W.1.

'Phone : 1"ictoria.50=

so
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RADIO CLUBS
AND SOCIETIES

0

UNIFORM RESPONSE

,

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

AT EVERY FREQUENCY

SLADE RADIO

A lecture, entitled " Gas -filled relays," was given
by Mr. F. Inchley, of the General Electric Co., Ltd.,
at the meeting last week. After dealing briefly with
rectifiers and rectification, he went on to the thyratron
or gas -filled relay and described how these valves

SCRAP YOUR OLD TRANSFORMER
Bring your set up-to-date by changing over
to a modern " Parallel Fed " inter -coupling
unit. This change will give you improved
quality of tone and conspicuously uniform
amplification from bass to treble. The
" Transcoupler " is a universal type for use
after any valve and incorporates the
necessary wire wound resistances and
condenser in a handsome bakelite case.

work. A demonstration was then given (D.C. and
A.C.) showing the current through the valve and how
the grid can take control. Another showed how the
relay can control lighting or power, and in this case
it was explained that a great saving in usage of current
can be made. The inversion 230 D.C. Into 4,000 A.C.
50 cycle without mechanical means was also shown.

This is done by means of two gas -filled relays, the
circuit for which was fully explained. A demonstration was also given of an apparatus which counted

SPECIFIED FOR THE

persons passing in one direction, but would not respond

"A.C. QUADPAK "

electric cells. The lecture proved to be one of excep-

as described in this issue.

if they passed In the reverse direction. It was also
shown how various coloured lights affected photo

tional interest and was greatly enjoyed by those
present -Hon. Sec., 110, Hillaries Road, Gravelly

Easy to fit. Connect as shown below in place of old
transformer and simply add on earth connection.

SMETHWICK WIRELESS SOCIETY

Send for 80 -page Catalogue No. 153 N. Enclose 2d. postage.
A. F. BULGIN & CO., LTD., Abbey Road, BARKING, ESSEX.

Hill, Birmingham.

At the meeting of this society, held at the New

Talbot Inn on Friday, November 3rd, Mr. F. Inchley,
of the G.E.C., gave details of the new Osram Catkin
valves. After tracing the development of the valve

plANSCOUPp

Telephone
London Showrooms :

-Orangewood 3266-3267.
9-10-11, Cursitor Street, Chancery Lase, E.C.4.

from the early days, he described how the idea of
using a metal envelope arose. The abolition of the

glass container enables a greater degree of heat to be
applied in manufacture to dispel occluded gases, and

provides a ready means of rigid and constant construction. Other improvements in the cathode, the
capping and base were described. Details of manufacturing processes involved were illustrated by
lantern slides. Finally, Mr. Inchley compared the
new valves with their glass counterparts and maintained that the Catkin was at least equal to the best
glass valve made.-Hon. Sec., Mr. E. Fisher, M.A.,
33, Freeth St., Oldbury, Nr. Birmingham.

a

ILFORD AND DISTRICT RADIO SOCIETY

On Thursday, November 2nd, a party of members
-visited the Osram Works at Hammersmith, where
the latest types of valves were seen in the various
stages of manufacture. The Catkin type were naturally
of particular interest, and the unique construction
was closely followed in all the processes. Then the
transmitting valve department was visited, where a
number of water-cooled valves were examined, including the latest C.A.T.14,500 kw. valve, which
consumes no less than 15 kw. in the filament alone.
The visit concluded with the visitors being entertained
to tea. Later in the evening, at the Society's clubroom, Mr. G. L. Deal, of the Mullard Wireless Service
Co., Ltd., lectured on " Modern Radio Practice," and
this was illustrated with a number of good lantern
slides. The various forms of automatic volume
control, classes A, B, and C amplification, and the
new types of multiple valves were among the subjects
dealt with, the whole of which were of great interest.
It was emphasized that the home constructor must
acquire technical knowledge if he wishes to keep in
touch with latest advances in radio practice, which
will become even more complicated shortly.-Hon.
Sec., Mr. C. E. Largen, 44, Trelawney Road, Barking side, Ilford, Essex.
HACKNEY RADIO AND PHYSICAL SOCIETY

At our meeting on Monday last Mr. Gilbert gave an

Interesting talk entitled " Selenium Cells." After

briefly explaining how selenium was obtained, and the
modern methods of applying it to form a light sensitive

bridge, the lecturer explained that as the amount of
light falling on the bridges varied so its resistance to

au electric current varied, and this fact made it possible
to use the bridge to operate a relay. We were then

shown many methods of making up a light-sensitive
circuit.

The lecturer had a large quantity of apparatus

with him, ranging from a small radiovisor experimenter's kit to a large bridge of the type used for
operating street lighting systems. All the apparatus
was demonstrated, and a large number of lantern
slides shown to illustrate the lecture. In a prictical

Electradix

THE BATTERY

makes H.T. from your L.T.
2 -volt battery, rectified and
smoothed. Gives 3 tappings
and lasts indefinitely. A boon
to those who are not on the

Bargains

SUPERSEDER
Arad,'

Reduced from
E3/151.. New and 37,a
/4/ L -T
Guaranteed.
mains.

gjS

MICROPHONES

Marconi W/T Trans.,

UNIT

Hand -

Mike, 15/-: Pub. Address Am-

plion, £5; Brown's, £12;

Broadcast Studio Western Elec.
tric, .618: Marconi -Heise, 26;

e7N

Siemens Ribbon, £18; B.T.H.
Moving Coil, £5110I- Mouthpieces for G.P.O., 19d. each;
Micro Buttons, 11- Pendant

Mikes 18/8; Lecture Mikes, 63 /-;
'Unit for Amplifier making, 31-.
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 Awls

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.
amplifier of sounds that

glass disc

gramophone

is a scientific instrument
costing £25, of wonderful interest, A51101.
A.C. and D.C.
DIX.HIPH
ARTA,
19/6,
Wonderfully low
is the latest A.C. TEST METER.
price for a Bakelite -Cased M.I. Meter, 71-v., 150-v.,
300-v., and 2 ranges of m/s. in one. Test -pocket size.
See " P.W." Test Report. June 24tH.
Can be panel fixed
TRII-VIEW CAISERASCOPES,
BROWN'S, double lens, foldFelescopes, Cooke monocular prism

R.F. with 9 -mile distance scale. 71 is.

way these showed the many uses to which the apparatus

long, weight Ss lbs., 1716. Naval
Gun Sighting Telescopes, inter-

sent to any local reader of PRACTICAL WIRELESS on

request to the Secretary.-A. F. Rogerson, Hon.

weight 6 lbs., magnification 6, for short and long range.
Cost £25. Sale, 17/8. Smaller Spotting Telescopes,

FULHAM AND DISTRICT RADIO AND TELEVISION

CHASSIS for Set Builders : All -Metal Base Chassis,
fitted 2 valve holders, all drilled for Brownie (Tirane,.

can be put.

Details of future meetings will be gladly

Secretary, 19, Sewdley Street, Clapton, E.S.

'ust like NEW I

Without Florio and Solder
What WOULD you do?"

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 : 4d., 8d.,
Is. 4d., and b. 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.

nal focus ring 24in. long, 2 in. dia.,

17 in. X 11 in., 251-.

nents, 3/6. Loudspeaker Fret Silk, 12 in, x 12 in.,
1/.; 24 in. X_24 in., 3/-.
Having obtained a few new members the above ; PARCELS of experimental odd coils,
society is endeavouring to increase the number, and . magnets, wire chokes, condensers,
by clang so to foster the interest in Television and
switches, terminals, etc., post free.
ultra -short-wave reception in this society. Interested i S6 lbs., 7/-; 7 lbs., 5/...
saders residing in the neighbourhood are invited to ; Bargains in New Sale List '"NN."
*rite to the $6O. Sec., A. L. Nagels, 267o,' Fulham Eleetradix Radios. 2111, Upper Thames St., London, E.C.4.
SOCIETY

1

1,000 Other, 1
-

Court, London, S.W.6.

The Set is now working --

known everywhere I

Mikes, with cord, 5/6; Wrist
151-; Ring Pedestal
Mikes,

THE FRENOPHONE, a

"We're Flexile and o derthe reliable pair ;
Famous for Soldering-

FOR ALL REPAIRS!

in
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"ORBIT" PRACTICAL LETTS5 ROM
'READER S

MAINSPerfect
UNIT
Insulation.
Perfect Contact.

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
Satisfaction and Safety are assured all who
for publication).
use " CLI X " as specified.
An Appreciation from South Africa
by D.C. through it. Anyhow, by using
CLIX INSULATED SOCKETS
was very pleased with the parallel feed to the transformer, the
These socket- are perfect for metal chassis work or presentation set of B.A. spanners and trouble has disappeared and the set is
sub -baseboard mounting. thought you may like to know how we in now quite stable. I have now given up
Completely insulated and
fitted with strong screw this far -away corner of the Empire appre- taking all wireless papers except PRACTICAL
terminal for connection. ciate these little gifts, which are very WIRELESS. My particular interest is in
CLIX
I'ISocket
is of the Clix difficult to obtain locally.
short-wave work, and your paper gives
"MASTER
patented resilient type.
I should like to see published an A.C. me more real help in this than any other.
PLUG
all -wave three, with one of the new H.F. I hope you will find opportunity to extend
lid.
pentodes, a detector and pentode output. this section, and publish a really useful
I am sure many readers in this country list of short-wave transmissions, including
would appreciate it, especially now that amateurs and commercials.-W. E. HUGHES
we can link up with the Mother Country (Seaford).
through Daventry.
"All about Fixed Condensers ": A Correction
Hoping to see the A.C. all wave three
sliA.4- error occurs in my
described in an early issue and thanking you

INSULATED
SOCKET with
terminal 21d.
Without terminal

2d.

PLUG AND
CKET
CO X PLETE
14d.

regardIng the capacity of a plate
for many hours of pleasant reading.-J. article
condenser, which appears in the November
BOSMAN (Standerton, Transvaal, S. Africa).
A Berlin Reader's Complaint
SIR,-In No. 54 of PRACTICAL WIRELESS

The socket portion is (September 30th, 1933) I read a paragraph
specially designed for entitled " The Freedom of the Ether,"
use with the Clix and am surprised that you should publish
such a paragraph. First, it is untrue that
" Master " Plug.
our " Volksempfanger " permits its owner
There are over 30
perfect contact components to listen only to the Deutschlandsender
ClixSO

described in Folder " N."
Sent free on request.

LECTRO LIN X, LTD.,
79a, Rochester Row, London,S.W.1

4th issue.

In stating that the capacity varied
inversely as the square of the distance I
had in mind, the electrostatic force existing

between the two plates instead of the
charge producing this force. As you know,

the force does follow the law of inverse

squares. The capacity is, however, inversely
proportional to the distance. I had forgotten

and to the local transmitter. A listener for the moment that the capacity of a
AKN
living ' 200 miles or so off the Deutschparallel plate condenser equalled .

4d

landsender who is able to hear this station

with his V.E. must be able to receive
foreign stations of similar power, and there
are plenty of such high -power transmitters.

I can assure you that the V.E. receives

mfds., otherwise I should not have made
the slip, for clearly from this formula
halving d will merely double C.
W. B. RICHARDSON

up to fifteen foreigners in the evening.

Should have

put ix

ER/E5

The steps which are to be taken to
prohibit owners of other types of sets
from listening to foreign broadcasts have
not been taken and will never be taken.
I can tell you that I often listen to English
programmes with my windows wide open.
I like the English programmes very much,

and there will never come the police to
take hold of me. I never heard anti Nazi broadcasts from England. Those
of our other beloved neighbours are so
silly that German listeners don't waste
their time with such nonsense, but forbidden it is not !

The true reason for the great effort
that is made to spread the V.E. is only
the will of our government that every
German family shall be able to partake
Old type resistances and grid leaks are an actual
leak

in the efficiency of your set until they die.

That crackle is probably a death rattle-so fit ERIES
NOW. They NEVER fail. Erie Resistors (and
Grid Leaks) are unique. They are the last word
in resistors.
They are specially impregnated so
they will never become noisy.
That's why they
are recommended.
Look for the Kits of Eries on

your dealer's counter; just the values you wanteasily selected; all colour coded and labelled.

Ei
'IMPREGNATED

in great events of general interest. None
shall be excluded, and therefore the sets
are produced at a very low price. Four
hundred thousand sets have been given in
order as yet, Do you not believe, too,
this is a very good mark ?

I hope I will never see any more of

such

unbelievable paragraphs in your

paper, which are only apt to make your

readers angry.-HARRY FALL (Berlin,
Nariendorf).
[Unfortunately we cannot accept the
statements of our correspondent, conditions
in Germany to -day are such that we prefer
to rely upon our own judgment rather than
inspired, fettered, and Hitlerised opinions.ED.]
Our Short -Wave Feature

DO YOU KNOW?
-THAT a condenser having a larger value

than 4 mfds. should not be used following a
valve rectifier in a mains unit unless the valve
makers recommend a higher value.

-THAT to enable a frame aerial to be used

with ganged coils a small aerial in series with
an adjustable coil should be employed so that
matching is possible.

-THAT when trimming a receiver employing
a ganged condenser unit one trimmer should
always be kept at its minimum or as near that
value as possible.

-THAT the metal coating of mains valves

should not be joined to earth under any condition. It should be connected to the cathode
of the valve.

-THAT failure

to observe the above rule

may result in damage to the valve due to the
short-circuiting of a bias resistance.

-THAT care should be exercised when purchasing flex for supplying the heaters of a mains
receiver. If this is of the multi -valve type

there will be a current of many amps passed,
and thin flex will result in a voltage drop.
-THAT when all the usual tests for mains
hum have failed it is a good plan to alter the
position and angle of the mains transformer.

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 I The Editor, PRACTICAL WIRELESS,

Sra,-I thank you for your letter indi-

Gee. Newnes, Ltd., 8-11, Southampton Street, Strand,

believe this was due to the inductance

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.

RESISTORS

cating possible causes of the trouble I was
experiencing with- my S.W. set. I now

d PIO RESISTOR CO.,1. Golden Squrtee. Veered/11d. London ,W4

of the transformer primary being reduced

Write for new Colour Code Chart FREE!

CUT THIS OUT EACH WEEK

W .G.2.
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LET OUR TECHNICAL STAFF SOLVE
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YOUR PROBLEMS
The coupon on this I

UERIES and
NQUIRIES

page must be attached
to every query.

If

a postal reply is
desired, a stamped addressed envelope must

by Our Technical Staff

Every

be enclosed.

query and drawing

which is sent must bear
the name and address of the sender. Send
your queries to the Editor, PRACTICAL
WIRELESS. Ceo. Newnes, Ltd., 8-11.
Southampton St.. Strand. London, W.C.2.

risk of instability unless the old set is efficiently wired.

Therefore, you should buy the new valves and see

grid should be broken and joined to one side of a

single -pole change -over switch, whilst the grid should
be connected to the arm of the switch. The pick-up

SPECIAL NOTE

We wish to draw the reader's attention to the
fact that the Queries Service in intended only

lead is then taken to the other contact on the switch.

for the solution of problems or difficulties I
arising from the construction of receivers
described in our pages, from articles appearing I
in our pages, or on general wireless matters.
We regret that we cannot, for obvious reasons- I
(1) Supply circuit diagrams of complete
multi -valve receivers.
I
(2) Suggest alterations or modifications of
receivers described in our contem- I
porarles.
(3) Suggest alterations or modifications to
commercial receivers.
(4) Answer queries over the telephone.
Please note also that all sketches and drawings

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

141=1.04011141M.M11.01.1111110.004=.11/11/0.11.1.1111041.1MMJ

PICK-UP TRACKING
" Could you, through the medium of your valuable
periodical, give me the correct tracking position for a
Radiomic -(No Address.)
pick-up and tone -arm ?

The actual mounting position for the tone -arm
will vary according to the particular make of component, and, therefore, the makers' instructions
should be followed and the template which is supplied
should be used when mounting a new pick-up. In

the rule resting against the centre spindle.

Now

place the tone -arm in some rough position and, with
a needle in the pick-up, place this on the first groove
of the record and move the rule so that its edge touches

the needle as well as the spindle. Next place it in
a position half -way across the record, and then on
the last groove. In each of these three positions
the front of the pick-up casing should be parallel
with the straight edge of the rule when this is touching spindle and needle point. If it is found impossible

TELEVISION DIFFICULTIES
" I have become very interested in Television through

The lead to the large fixed condenser is used, of course,
in either case.
PREMIER SUPER AND INSTABILITY

" I have made up the Premier Super and find that it
is rather erratic in its behaviour. Sometimes it works
fairly well, but other times it oscillates violently at
all parts of the dial. I have checked wiring and find
this quite in order according to the blue -print. Can you
give me any idea what has gone wrong ? "-A. L. P.

reading your various articles, and I should like to
build up a television receiver. Some of my friends,
however, tell me that it is very difficult to adjust and
say that I shall be unable to get good results. Can
you reassure me on this point. Is it hard to work
the television, or can any One do it ? "-B. V. (Cardiff.)

The operation of a television receiver should be no

more difficult than the accurate adjustment of an
ordinary wireless receiver. It is true that there
A super -het of this type should give very little appear to be more adjustments to make, but if you
trouble, but we have examined one or two readers' build up a sound piece of apparatus you will find
efforts, and find that the principal difficulty arises that it is just as simple as tuning in a distant station,
when fastening down the screening cans of the coils and you should certainly not hesitate to enter this
and I.F. transformers. When the nut is tightened field. Remember that to obtain best results you
up on top of these components, you should make quite require a wireless receiver capable of delivering a
certain that the lower edge of the screen makes firm really strong signal, and provided care is taken in
contact with the metal base. If it does not, the making and assembling the various parts you will
(Wembley.)

coils are not screened, and this point may be verified

be able to obtain really worth -while results.

A.V.C. AND THE ORBIT
"I have finished the Orbit and find results splendid.
I have tried to get one or two friends to make this up,

DATA SHEET No. 62.
Cut this out each week and paste it in

and one of them, on examining the circuit, said that the

a notebook

fixed condenser in the anode circuit of the detector

METAL

the event, however, of your having a pick-up and tone -

arm of different makes, or for some reason having
no template, the following method should be adopted
to mount the arm to ensure accurate tracking.
Obtain a straight -edge, such as a rule, and place
this on a record on the turntable with the edge of

what happens. If instability results, then you may
rest assured that your old set is not of efficient design,
and you should rebuild it to modern requirements so
that the full advantage may be taken of the new valves.
You will not regret it.

Condensers
Capacity

Output
(Smoothed)

H.T.5
H.T.5
11.T.9

H.T.10
H.T.11
H.T.12
H.T.13

mA.

120
250
300
200
500
200
160

20
60
60
100
120
30
25

valve was out of order. He said this stops the A.V.C.
from functioning, and I should like you to tell me
whether this is so, and also how it is possible tofind
out whether there is any fading compensation or not.
I have not got another set like you had to stand by the
side to compare. Is there any easy way Of doing

Transformer

Secy. Input Voltage.

of each D.C.
Half voltage - workwave Voltage Doubler
ing
doubler
Volta mA.
condenser voltage Volts mA

TNo.ype

Volts

Mains

4 mkt.
4 mfd.
4 mfd.
8 mfd.
6 mfd.
4 mfd.
Res. Condenser

200
850
400
250
500
200
350

135

375

30
90

250 150

250 80
150 40

80
200
240
150
300
140

it? "-G. T. (Blackpool.)
The value of the condenser which has been chosen
for this position is such that smooth reaction is obtainable, while, at the same time, the anti -fading device
works at a fairly good strength. If it is found that

60
200
200
300
550
120

fading in your locality is still prominent on thiereceiver,

you should disconnect the condenser from the anode

lead when the unit will function to a slightly better
advantage, but you will find then that reaction will

8 mfd.

be inclined to be fierce. It has already been mentioned,
in the articles on the Orbit, that the condenser definitely

In cases of nstabil ty by p acing a hand on each coil

to obtain a position where it is exactly parallel in or transformer in turn. If there is any alteration fulfils a function, namely, smoothing the reaction
all positions, the final mounting point should be such in signal strength, the screening is not operating, and control, and, therefore, if it is left out it will be found
that the error occurs on the outside of the record, this point should be attended to. In the unlikely that some of the weaker stations will be unobtainable,
and the edge should be parallel on the last groove. event of the nuts not pressing the can firmly on the owing to the fierceness of this control. To test the
The angle of the needle will be decided by the actual chassis a piece of copper foil should be rolled up and functioning of the A.V.C. Unit, the receiver should
placed under the edge of the can in order to provide be tuned to a fairly powerful station, and the aerial
pick-up itself.
lead removed from the lead-in tube, or alternatively
A.C.-D.C. TWO AND PICK-UP
the link between can and chassis.
a length of about two feet of wire attached to the
" I have built up the neat Universal Two-valver REPLACING OLD VALVES
aerial terminal. When the station is obtained at the
which you recently described and am very pleased
indeed with it. I get quite a number of stations, but
the most important point is the freedom from hum,
and the splendid quality. I should like to use the set
for reproducing gramophone records, and I want
to build it into a radio -gram cabinet. Can you give
me the correct connections 7 "-G. Y. (Lambeth.)

The pick-up is simply joined between the grid
of the first valve and its cathode. This may be

left permanently in position if desired, or a changeover switch may be used. In the former case, join
one pick-up lead to the fixed condenser on the upper
surface of the baseboard where that component is
joined to the grid of the detector valve, and connect
the other pick-up lead to the large fixed condenser
at the rear edge of the chassis. If a switch is required,

the wire joining the first mentioned condenser and

maximum strength, the lead should be slowly moved
towards the earth wire and otherwise moved about to

" I am bringing my set up to date after seeing how

the new sets have improved on the old ones.

I think

give the effect of a varying capacity or length of
wire. Without the unit, you will find that the signal
will vary as the wire is moved, but with the unit

I shall only fit new valves, and I attach a sketch of my
set with the different details and the names of the new
valves I think I shall use. Do you approve of this ? "
-T. Q. A. S. (S.W.11.)

We have many times stated in our pages that a
set may be improved by fitting new valves, and
although, generally speaking, these are vast improvements on the older valves, you will have to guard

against instability. It must not be thought that
because a valve with an amplification of 500 is used
in place of one with an amplification of only 100
that five times the volume will be obtained. The
set will certainly be improved by the addition of the
new valve, but owing to the higher efficiency there is

the signal will remain practically constant.
i
0

I.

FREE ADVICE BUREAU

COUPON
This coupon is available until December 2,
1933, and must be attached to all letters contaming queries.
PRACTICAL WIRELESS, 25/11/33.

TELSEN ELIMINATORS - 7 DAYS' TRIAL
H.T. UNIT and L.T. TRICKLE CHARGER

FOR A.C. MAINS (W.346)

volts at 28
amps. Detector
150

and

screened grid tappings.
Charging for 2, 4 or 6 volt
et 0.5 ampere.

Send 2/6 with order.

H.T. and L.T. UNIT
For sets employing A.C.

If approved

send further 2/6 on delivery ...

balance payable by (18 monthly
payments of 6/-.
Cash or C.O.D., Carriage Paid,
54.17.6.

FOR A.O. MAINS (W.347)

YOURS FOR

4

Valves.

150 volts at 28

milliamps. Detector and .
screened grid tappings.
L.T.-2.5 amps. at 4 volts.

,end 2/6 with order. It approved
send further 14/15..O° delivery
balance payable by 18 monthly
Payments of
Cash or C.O.D., Carriage Paid
23.7.6.

NEW TIMES SALES CO., 56, LZUDGATE HILL, LONDON, E.C.4.

I

;
1

:

I

I
I

or
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PREMIER. Mains Transformer, output 135v. 80 m.a.,

PRACTICAL WIRELESS

MISCELLANEOUS
ADVERTISEMENTS
Advertisements are accepted for these
columns at the rate of 3d. per word.
Minimum charge 3/.. All advertisements 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, 120v. 20 m.a., 20/- ; trickle
charger 8/- extra; 150v. 30 milliamps, with 4v. 2-4
amps. C.T., L.T. 25/- , trickle charger, 6/6 extra ;

easy r&t4g4

Strict Privacy Guaranteed

L.T., 37/6.

C.C. Condensers, 750v. working, 2 mf. 3/6, 4 mf.
6/-, 4 mf. 450v. working 4/-, 250v. working
T
1 mf. 1/3, 2 mf. 1/9, 4 mf. 2/6; aqueous electrolytic
440v. working, 4 mf. 3/-, 8 inf. 3/6.
ALL the Following Lines 6d. each or 5/- per dozen ;

4- and 5 -pin chassis mounting valve holders;

shielded screen grid or pentode leads 1 -watt wire end
resistances, any value; 0.1 condensers; on -off
switches push-pull; 0.02 condensers, 0.5 condensers.
AMSCO Triple -gang 0.0005 Condensers, with
trimmers, 4/11.
T.C.C. Electrolytic Condensers, 100 volts working

MICROLODE
MOVING - COIL SPEAKER

volts, 100 m.a. 4v. 4-5a., 4v. 2-3a., with screened
PREMIER
primary ; 15/-.
PRESHER Auto Transformers, 100-110/200-250
volts or vice versa, 60 -watt, 7/9 ; 100 -watt, 10/-.
SPECIAL Offer of Manufacturers' Type Transformers, any input, output 250-0-250 volts,
60 m.a., 4v. la., 4v. 3a. (both c.t.), 8/6 ; H.T.8 transformer, with 4v. 3-4a. (c.t.), 8/6; with rectifier,

W.B.P.M.

.

HARLEY Pick-up, complete with arm and volume
control; 12/6.
BRITISH RADIOPHONE Wire Wound Potentiometers, with mains switch incorporated, 5,000
ohms, 10,000 ohms, 50,000 ohms, 100,000 ohms,
250,000 ohms, any value
OLSTER BRANDES Gramophone
'
Motors, dual
type, can be worked by clockwork or mains,

7 DAYS' TRIAL
Switch -control

by Philips, input 100-115v. or 200-250v., output

TC.C. Condensers, 250v. working 4x4x1x1x.5 mfd.,
3/6; 6x4x2x2x2 mfd., 375v. working, 6/11 ;
R.M.V. 4x4x1x1x1x.5 6/-.

Send only 2/8 for
7 Days' Trial.

If

PECIAL Offer of Wire Wound Resistances. -4

balance

watts, any value up to 10,000 ohms, 1/- ; 8 watts,
Sany value
up to 15,000 ohms, 1/6 ; 15 watts, any value

in 8
monthly instalments
of 4/3 (Cash iu 7
Days), 32/6.
riage Paid.

up to 50,000 ohms, 2/. ; 25 watts, any value up to

Car-

50,000 ohms, 2/6.

PREMIER SUPPLY STORES, 20, High Street,
London, S.W.4. Macaulay 2188. Closed 1
o'clock Wednesdays, open to 9 o'clock Saturdays.

CLASS 'B'
N. T. S SPEAKER
SEND FOR IT ON

Nearest Station. Clapham North Underground.

MANUFACTUR ER'S Clearance Lines : Cabinets for

Sivas perfect reproduction with input

for

transformer

power or pentode.
Send 2/6 for 7 days'
Trial. If approved,
pay balance in 5
monthly payments
of 4/6. (Cash in 7

days), 22/6.

Car-

riage Paid.

ATLAS ELIMINATOR
Send for it on 7 DAYS'
TRIAL. Model C.A. 25. Suitable
for all outputs, including
Class " B " and Q.P.P.
Payable

in 11

mnthly

New Cross 4933. Stockists Wines H.T. and Spares.
COMPONENTS FOR SALE
RADIO MART'S weekly bargains.
Complete
list stamp. All perfect, no misrepreBIRMINGHAM

ymen ts
of

5/6

(or caslart 7
days), 2-/18/6d

sentation.
RITISH RADIOPHONE straight 3 -gangs, coyer
and trimmers, 12/6. Do. New Polar, 9/-.

Carriage Paid.

primary, 15/-; with Westinghouse rectifier, M..
PREMIER 11.T.10 Transformer, 200v. 100 m.a.,

B

rectified, with 4v. 3-5a. C.T., L.T., and screened
Primary, 15/- ; with Westinghouse rectifier, 28/-.
rsENTRALAB POTENTIOMETERS, 200 ohms and
400 ohms 1/-, 250,000 ohms, 50,000 ohms and
500,000 ohms 2/6.

SEND FOR IT ON 7
DAYS' FREE TRIAL

,E1OLA F7 MOVING COILS, 1000 Ohms. FIELD

table and all fittings ; 17/6.
McMICHAEL 2 -screen Grid Pentode Transportable
4, complete ; gets many stations, £6/15.
PECIAL Offer. -Accumulator chargers, input 200.3 250v. A.C., to charge 2- and 4 -volt accumulators
,at f amp. ; owing to the high efficiency of the silver
oxide rectifier employed charger may be used during
broadcast 9/6 each.

o

,RELIABLE Canned Coils with circuit; 8/- per
coil accurately matched ; dual range.
,PREMIER L.T. Supply Units, consisting of Premier

transformer and Westinghouse. rectifier, inputs
200-250 A.C. output, 8v. f amp., 11/6 ; 8v. 1 amp.,
14'6; 15v. 1 amp., 19/. ; 6v. 2 amp., 27/6; 30v.1 a., 37/6.

Voltage doubler 4 x 4 mf., 375v. working, 3/6.

500v. working, 2/6. 4 x 4 x 1 mf. 250s.
2} x
T.C.C.
working, 3/3.
.C.C. Non -Inductive 375v. working .1mf., .02mf.,

6d. .5m1., 9d. Utility, 2/6., mains snap -switch. 98.
TLECTROLYTIC
Smoothing Condensers T.C.C. Smf.

3/11.
Ex 4440v.,
mf., 3/3.

20/-; MAGNAVOX 142. 1000 Ohms. FIELD 22/..

PLEASE STATE WHETHER. POWER OR PENTODE TRANSFORMER REQUIRED. A.C. CON [VERSION KIT 10/- extra.
r'OLLOWING VALVES USED FOR TEST ONLY.
r CALLERS ONLY. MS4B, MS4, DSB, DS.
PT4, S4VB.
MAGNAVOX, D.C.144, 2,500 ohms field, with hum bucking coil, Pentode transformer, 17/6; complete with A.C. conversion kit, 27/6.
,DOUBLE Spring Motors, made by Garrard, play
five sides of 10in. record, complete with turn-

D.X. Screen) Coils, 2s. 11d. ; Harlie Pick-ups with
Arm and Volume Control, lls. 3d. ; Lotus Transformers, 2s. 11d.; H.M.V. Screened Chokes, 10d.;
Amplion Speaker Units, ls. lid. ; Record Valves

and Lissen Components and Kits at right prices.
Stamp for our huge Bargain Lists and prints." Universal," 20, Victoria Rd., Peckham, S.E.15.

ance

rectified, with 4v. 3-5a. C.T., L.T., and screened
Primary, 15/-; with Westinghouse rectifier, 25/-.
PREMIER H.T.9 Transformer, 300v. 60 m.a.,
rectified, with 4v. 3-5a. C.T., L.T., and screened

kJ 303 Kits. 17s. 6d., with Cabinet and Moving Coil

Speaker, 35s. ; S.T.500 Kits, 67s. 6d., in sealed cartons;

from 3s. 3d. ; Eliminators D.C., 15s. 6d. ; AR., 32s. 6d.
Thousands of other Radio Bargains. Fullrange Telsen

200-0-200v., 4v. la., 4v. 3a., 4/6.
Send only 3/6 for 7 Days'
ALL Premier Guaranteed Mains Transformers have trial. 'If approved, Bal-

'frt engraved terminal strips with terminal connections, input 200-250 volts, 40-100 cycles, all winding,
paper interleaved.
.PREMIER 11.T.8 Transformers, 250v. 60 Ma.,

Radiograms, loud -speakers, and radio sets;
requirements, giving size of set, etc. -H. L. Smith
and Co., Ltd., 289, Edgware Rd., London, W.2.
GRAMOPIIONES. Radiograms, 64 page. How
to Make 'm 3d. Motors, Arms, Pick-ups,
Speakers, Horns, Springs, Repairs.-Regentprac,
120, Old Street, London, E.C.1.
LOUD -SPEAKERS, 4s (Blue Spot a speciality.
5s.). All repairs remagnetised free. Moving Coil and Eliminators quoted for. Discount for trade.
Twenty-four hours service. Clerkenwell 9069.E. C. Mason, 44, East Road, City Road, N.1.
" r INIVERSAL " Radio Bargains Ready Radio
hundreds to select from ; send us particulars of your

7 DAYS' TRIAL

complete with stand, transformer and battery;

SPECIAL Offer of Mains Transformers, manufactured

11-.

Speaker.

payable

Induction Type (AR. only) Electric Gramo-

WESTERN ELECTRIC Condensers, 250v. working,
1 mfd., 6d., 2 mfd. 1/- ; 500v. working, 1 mfd.,

7 DAYS' TRIAL
approved,

charger incorporated, 35/-.
D.C. Eliminators, output 120v. at 20 m.a.,
S.G. and 100v. taps ; 15/-.
PREMIER

B
phone Motors, 100-250 v.; 30/- complete.
B.T.H.

Suitable for Power or Pentode. A very
Sensitive

PREMIEREliminators, output 150v. at 30 m.a.,
S.G., and 100v. taps, with 4v. 3-4a c.t. L.T.,
Eliminators, output 120v. at 20 m.a..
S.G. and 100v. taps, 27/6; with L.T. trickle
PREMIER

37/6 ; or with trickle charger, 42/6.

SEND FOR IT ON

SPECIAL Offer. -Microphones by prominent mannfacturer, high sensitivity, uniform response,

180-0-180 volts, 40 m.a., 4v. la., and 4v. 3a., 4/6 ;

Car-

BLUE SPOT 29 P.M.
MOVING - COIL SPEAKER

fittings and turntable.

1-1111OND
Condensers, 2 -gang, semi shielded; 2/6.
'

PREMIER Eliminators, input 200-250 volts, 40-100
cycles, AR., incorporating Westinghouse metal
rectifiers, output 250v. 60 m.a., 8.G. and 120v. taps,
42/6 ; with 4v. 9a. c.t. L.T., 7/6 extra.

of 5/3 (Cash in 7
days), 42/-.
riage Paid.

Mains Transformers, output 400-0-400

18/6.

Mani -ratio /input transformer.
Send 5/- for 7 Days'
Trial. If approved,
8
in
balance
monthly payments

With

induction type 100-250 volts, 27/6 ; complete with all

'listed £3/15, our price 18/6.
DIMMER British Made Meters, moving iron, flush
mounting, accurate; 0-15, 0-50, 0-100, 0-250
:milliamps. 0-130-5 amps., all at 6/-.

4

SEND FOR IT ON

Chokes, 40 m.a., 25 hys.,4/- : 65 m.a.,

7 6.

PREMIER Mains Transformers, output 350-0-350

volts, 90 Ma., 4v. 3-5a., 4v. 2-3a. (both c.t.), with
screened primary, 15/-.

15 mfd. ; 1/3.

30 hys., 6/- ; 150 m.a., 30 hys., 0/6.
DREMIER
YE Chokes 20 or 32 hys., 4/-; Premier multi -ratio
D output transformers, giving 15 different ratios,

180 v. 30 m.a., 8/6.
Mains Transformers, output 250-0-250
volts 60 m.a., 4v. 3-5a., 4v. 2-3a. (both c.t.), with
PREMIER
screened primary, 15/-.

-we deal with you direct

250v. 60 milliamps. with 4v. 3-5 amps. C.T., L.T., 30/- ;

200v. 100 milliamps. with 4v. 3-5 amps. C.T., L.T.,
40/6; 300v. 60 milliamps with 4v. 3-5 amps. C.T.,

for voltage doubling, 8/6; 4v. 3-4a., c.t. L.T.,
2/- extra; Westinghouse rectifiers for above, giving

An extremely popular
Pick-up giving perfect tone.
Send only 2/6 for 7 Days' trial.
If approved balance in 4
monthly payments of 4/3 (Cash
in 7 days), 17/6. Cash or c.o.d.
Carriage Paid.

LUDGATE HILL,

Dear Sire ;

(b) I enclose Caalifbeposit

-

LONDON,

Ditto dry,

OLTI7S,

New &mes Sales Co
56,

Hellesen ditto, 3/3.

ELECTROLYTIC Bias Condensers, 15mf. 100v.,
1/- , 6mf., 50v., 718 ; 50mf. 12v., 7-0.
11/6. Class '33 " driver transformer, 1-1,
1
with instructions (no bakelite case), 2/- ; ditto
3-1 Push-pull Intervalve, 2/ENUINE LEWCOS screened twin pickup wire,
ld. foot. Ditto H.F., single, 4d. foot.
LOTUS SUPER CHASSIS mounting screened coils
E.C.4.

- Pr.W.25/11/33

1933 type, worth 10/6. Aerial tuned grid or tuned

anode with reaction, gang perfectly -either type, 2/-.
RAYMART 2iins. flush milliammeter, any range
above 20ma.,5/9."Super " model, 6/9, Postage
1/-.

VV/EARITE mains transformers 300/300 4v2.5,
4v3, 10/6. HTS. or HT9. same LT -'s 9/6.

Met -Vick 250/250 4v2, 4v5, 12/6. All finished, not
stripped, models.
ASSORTED dozen, alldifferent, 1 -watt Erie,
and Philips resistances,100 to 100,000 ohms, 3/-.
ASSORTED dozen T.C.C. Polymet Dubilier fixed

condensers .0001 to .01, 3/-.
MIDLAND DEALERS should visit us. Quantity
prices save pounds. RADIOMART, 19, JOHN
BRIGHT. STREET, BIRMINGHAM.
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List price,
L's# 17s. 6d.
New and guaranteed. Our price,
2s. 3d, post free U.K.-Pioneer Radio, Coptic St.,

Paid -

service guaranteed laboratory tested. Loudspeakers, transformers from 4/-. Blue Spots 5/-.

including Class B. Over 2,000 already sold to PRAC-

1:91,ICSSON

3/1

L.F. Transformers

London, W.C.1.
REPAIRS TO ANY RADIO APPARATUS. Quick

New Cones fitted to moving -coil speakers, Eliminators,
Volt/Amp meters, Mains transformers, etc. quoted for.

pair Dept. C.-Weedon Power Link Radio Co.,
85, Earlharu Grove, London, E.7. Maryland 4344.
ANTED good Modern Wireless Parts, Sets,
Eliminators, Meters, Valves, Speakers, etc.
Sliot. Cash Waiting. Send or bring. We pay more
tbap any other Dealer. Open 9-8.-University Radio,
142, Drummond St., Hampstead Rd., N.W.1.

SOUTHERN RADIO'S Wireless Bargains.-Set
manufacturers' guaranteed surplus.
VARIABLE Condensers.-Lotus 2 -gang 0.0005,
complete with dial, knob, escutcheon, 8/6; all
gauged condensers are fully screened, with trimmers
and boxed; Hydra block condensers, new, 16 mfd.,

2 I-2+8+2+1+1, 1,000 volt test ,7/. each ; 4 Infd., 2/0;
2 mid.; 1/9, 1 mid., 1/-.
RADIOPHONE Volume Controls and Switch.
IA 50,000 and 10,000 ohms, 3/3 each (list 10/6).
LIELLESENS 8 mfd., Electrolytic Condensers, 3;6

El. each, 4 mfd., 3/- each,

SPEAKERS.-Permanentmagnet,

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); 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). Magnavox D.C.,
2,500 ohms., 18/- each (list 39/6).

(NONSTRUCTORS' Kits.-Ready Radio Meteor

k., screen grid 3 -valve kit, less valves, 26/. ; with 3
Mullard valves (P.M.12a, P.M.2D.X., P.M.2a), 49/ (list £5/7/6) ; Universal Radio 3 -valve kits, ready
assembled on chassis, 12/6 (listed 45/-).

Radio " 303 " A Kits, complete with

cabinet, M.C. speaker, less valves, £2/5; with
READY

3 Mallard valves (L'.M.IL.F., P.M.2D.X., P.M.2),
£3/5 (list £6/17/6).
READY Radio Meteor " A " 3 -valve Screen Grid
Hit complete with cabinet, M.C. speaker, less
valves, £3/7/6; with 3 Mullard valves (P.M.12A.,
P.M.2D.X., P.M.2.A.), £4/10 (list 18/7/6).
RADIO ST.400 Kits, as specified by
Scott Taggart, £2/19/6 each (list £4/17/6);
READY
Mallard Radio for Million 3 -valve battery kits,

complete with 3 Mullard valves, £3/3 (list £6/2/6),
all kit brand new in original sealed cartons.
MARCONI 1034 Pick-up No. 19, 26/- (list 32/6);
Ferranti Chokes, C.T., 20 Hys., 15 na.a., 6/9
each (list 35/-); H.M.V. volume controls 1/6 each
(list 12/6).
DECEIVER-S.-Burgoyne 3 -valve battery transIN portable sets, complete with valves, batteries,
accumulator and speaker, £3/2/6 (list £7/19/6), new in
cartons.
ALL Goods Guaranteed New and Perfect and Sent
Carriage Paid.

I'fote.-We have opened branches at

271-275, High Rd., Willesden Green, N.W.10,
PLEASE
and at 46, Lisle St., 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.

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

PEARL & PEARL.

All the following bargains

guaranteed new goods. Cash or C.O.D. Carriage

MEW Model Famous Lincoln Stewart Permanent
IN Magnet Moving Coil Speakers, with Universal
Transformer for matching all type, output valves

List price, 47/6-special
BRITISH GENERAL Aerial Bandpass 10 K.C.
tuning unit with full constructional details for
building Bandpass 3 receiver, List price, 14;6limited stock to clear, 3/11.
W4TIE
Universal Mains Transformers, input
TICAL WIRELESS readers.

price, 16/11.

-200-240 A,C.. output 60 m.a. tappings, 350-0.350
C.T.

Shrouded. Made for Set Manufacturer, worth 35/- ;
to clear, 12/11.

SURPLUS H.M.V. 3 gang .0005 mfd. Variable
Condensers with drum -drive, beautifully made
in one piece to avoid back-lash-to clear, 7/11.

PEARL & PEARL, LTD.,

190, Bishopsgate,
London, EX.?.
MAINS Transformers and Eliminators repaired or

altered, at an average price of 5s., carriage

extra. Chokes, Ss. 61.-Satehell, 197, Victoria Dock
Road, E.16.

EVERYTHING to make your own transformers
(mains and push-pull), chokes -and coils. Lists
free.-Lumen Electric Coy., 9, Searisbrick Ave.,
Litherland, Liverpool 21.

ADVERTISEMENT INDEX

Adana, D. A.
Airclipse, Lt

..

..

..
..

. .
..
Amplion (1932), Ltd.
Benjamin Electric, Ltd.
Bennett College

..

..

..

..

Block Battertes,Ltd...

.

.

Cossor, A.- C.

Ltd.

..

l'IME, Reg. Patent Agent, C.B., U.S.A., and Canada.
Wnte for Illustrated
Catalogue of

Radio -Gramophone Cabinets
of exclusive modern
design.

made

by

craftsmen in highly

figured Oak, Walnut.

or Mahogany, Yost
free. Cabinets made
to order a speciality.
Maker under licence
of the.

HOWE BOX
BAFFLE.
Recommended by
the B.B.C. Full

details ou request.

GILBERT
Cabinet Maker,

SWINDON. Estimates free. Est.1866.

5.17, 526

.

Dubilier Condenser Co. Ltd.
..
536, 541
Edison Swan Electric Co., Ltd.
..
518, 525
E. K. Cole, Ltd.
..
..
Back Corner
Electradix Radios
..
..
England -Richards Co., Ltd...
..
Ever Ready Co. (Gt. Britain), Ltd...
505
Exile Batteries
..
.. 507
Fel-Ectric Radio
Stfi
Fluxite, Ltd. ..
Gilbert, J. C.
..
.. Inside Bock Cover
-

for building Mains Units
There is much more satisfaction in building
your own mains unit. You know that only
the best components are incorporated. You
can obtain the exact output required for
your receiver. Its cheaper this way and
it's an interesting job for a winter evening.
.

-

.

Heayberd Assembled Kits are already
assembled and mounted-you simply do
the wiring. Easy blueprint and instructions

provided. The illustration shows the Heayberd Mains Unit Kit, with metal case
removed. Here are three fine models :

C. 150-Alternative Output 120 or 150

volts at 20 to 25 ma.

Two

76:-

Variable Tappings.
PRICE
G.200-Alternative Output 200v. at 50 ma.
or 150v. at :.10 ma. L.T. 4 v. 5 amps.

for A.C. Valves.

PRICE 1 0716

C.250-Alternative Output 200v. or 250v.
at 60 ma, L.T. 4v, 5 amps. and 4v. I amp.
supply 10 extra.
PRICE
1 50,'..... -POST
Cut vat this mid. and aced 70-11-4 frith 3d. ;,g
stamps for the Heapbeid Hatotttooli ahenciag how to
build all types vf Mains Units, .to,ole,.
Battery ( haryers, eta.

,

.

Graham Farisg, Ltd...
Gripso Co.

.

53N

_Iddress

.

Heayberd F. C., & C.o.
.. Inside Back Cover
..
..
Hellesens, Ltd.
. .
. .
5.31
Heraud, E. J., Ltd. ..
.
..
.. 533
High Vacuum Valve Co., Ltd.
Holmes, H. W.
..
..
546
Hunter's
..
..
..
..
546
.
Igranie Electric Co., Ltd. ..
.
Inside Front Cover
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fully explained synopsis of
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BY RALPH STRANGER

EFFICIENCY
TESTED BEFORE DESPATCH

The original BECOL ebonite low loss formers are thoroughly
reliable. They are used in all parts of the world. Look kr
the BECOL trade mark. Ask your dealer. If unable to

supply write direct. SEND NOW, enclosing 6d. (post free)

8.11, Sortheimp:on Streo!, Mrund

for third edition up-to-date handbook of tuning coils for DUAL
RANGE, BAND-PASS, and SUPER -HET. circuits. full,
illustrated with data. A very interesting handbook.

216
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Oblo:nallo al nil Booksaers, or I,/
peal

George Neu nes, Ltd.,

London, W.C.2.
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PRACTICAL WIRELESS

EKCO POWER UNITS
10 POWERFUL FEATURES
Attractively designed all -insulated Bakelite Case.

2

Available for A.C. or D.C. Mains.

3

High capacity E:ectrolytic Condensers ensure

4
5

absence of hum and provide reserve power
for Class B operation.

New design Power Transformer- completely
screened by a thick steel case eliminates all
outside interference.
H.T. voltage to intermediate tappings (S.G. and
Detector) in three steps enables variable voltage
to screened grid_ detector etc., to be adjusted
to correct value.
,

role output of each Unit can be reduced to

three-quarters of the rated value
6 approximately
for receivers built fc r low voltage H.T. batteries.

7

Westinghouse Metal Rectification.

Charging current on new combined units is now
.5 amp to fulfil filament current requirements of

8

Class B valves.

All metal parts are cadmium plated.

10

PRICES FROM
or by Easy Payments

Behind these new EKCO Units
lies a wealth of experience unrivalled in British Radio. The
leading constructors and designers for over eight years have
used and specified EKCO Units.
They are more enthusiastic than

ever about this new range.

Follow their lead and insist
upon EKCO.

"RADIO
To: E. K. Co!e Ltd , Dept. P.2. EKCO Works,
Southend-on-Sea.

Please send me details of the ne
Unitt.

Ekco Power
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