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several important changes have been

made. Each Coil is enclosed in an
hermetically sealed moulded container,
on the outside of which the tuning range
and number is indicated. Thenew Coils,
which fit all standard makes of tuners
and coil holders, are numbered to corres-
pond with somewhat similar
coils of other makes, and are
all the same size externally:
4] in. long, 3% in. wide, and
1-1/10 in. thick. As the Coils
are perfectly protected from
damp and dust, they will
maintain their original high
efficiency indefinitely. The
complete set covers all waves
from 20 to 22,000 metres.
Coils 3 to 20 are intended |
for ultra short waves—2o to

IN the latest pattern Burndept Coils,

The new Burndept Coils

— cover all waves from 20 metres upwards
— are enclosed in special sealed containers

—fit all makes of tuners and coil holders

IThe 1924-25 pattern

unequalled signal strength and extra-
ordinary clarity, each consist of a single-
layer winding on Admiralty Paxolin for-
mers. Coils235, 35,40, 50 and 60, 4s. 3d.
each. Coils 75, 4s. 6d.

Coils 100 to 1,500 are the celebrated
Burndept patent multi-layer coils,
covering all waves from about 700 to
22,000 metres. Colil 100, 5s.;
Colil 150, 6s.; Coil 200,7s.;
Coil 300, 8s.; Coil 400, gs. ;
Coil 600, 10s.; Coil 1,000,
15s.; Coil 1,500, 17s. 6d.
These Coils may also be pur-
chased 1n sets, as follows :
No.955.—ForBroadcast Re-
ception (200 to 800 metres).
‘ Set of four Concert Coils, 35,

=771 50, 60 and 75, 16s.

| No. 956.—For Long-Wave
| Reception (700 to 22,000

150 metres. They are wound I Burndept Coils have beenl metres). Set of eight Colls,

with heavy gauge bare copper
wire on Grade A ebonite

considerably reduced inI 100 to 1,500, £3 178. 6d.
Ipnce. Full particulars I No. 957.—Complete set of

of these reductions will

formers ; so-called ““low-10ss | be sent free on request. | nineteen Coils, covering all

air-spaced ” coils are not |_
essential for successful short
wave reception. Coils 3, 5, 10, 15 and
20, gs. each.

Coils 25 to 6o are the famous . Burndept
Concert Coils, covering all waves from
150 to 8oo metres. These coils which give

_|waves from 20 to 22,000
metres, [6.

Full particulars of these new Coils are given in
Burndept Publication No. 44, a copy of which will
be sent to any reader of this journal on application.
The Burndept Range includes everything for
radio reception from components to complele
installations. Build your set with Burndept
Components and be sure of best results.

HEAD OFFICE : Aldine House,
Bedford Sue‘e"t/, CStzrand, London,

Telephone : Gerrard 9072,

BURNDEPT

BRANCHES : Befast, Birming-
ham, Brighton, Bristol, Cardiff,
Exeter, Glasgow, Leeds, Liver-

Telegrams : . Burndept, | —W{WM /////;////5/{////{//////////////% ] pool, Manchester, Newcastle,

Westrand, London. %
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Phone City, OOLL

Bush Houge-

Alarums and Excursions

ONSIDERABLI.  apprehen-
C sion has been aroused by
a statement which appeared
in a daily paper recently t
the effect that the British Broadcast-
ing Company contemplated closing
down certain of the relay stations to
avoid interference with certain Con-
tinental  stations. Hundreds of
thousands of listeners in the neigh-
bourhood of relay stations rely en-
tirely upon crystal receivers, and it
is therefore not surprising that con-
sternation has been caused in
thousands of homes by the possi-
bility of their broadcasting service
being cut ofl.

Wireless Weelkly would be failmg
in its duty to the public if it were
not clesely observant of any pro-
posed changes of this kind, and we
can state at once that much of the
fear expresséd by numerous corre-
spondents and ‘inquirers is ground-
less.  Although the British Broad-
casting Company is considering the
practicability of closing down cer-
tain relay stations, such steps will
not be taken unless an equivalent
service is immediately offered to the
crystal user. To make this point
clearer, let us imagine that, for
example, the B.B.C. were to con-
sider the closing down of the Ply-
mouth Relay Station. At the pre-
sent time cryvstal users in the Ply-
mouth area are entirely dependent
upon their local station for broad-

cast programmes, They are out-
side the range of Bournemouth os
Cardiff. The British Broadcasting
Company has on more than one
occasion expressed the hope that it
will be permitted to increase the
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power -of its main stations, and
therefore to increase their range. If
it were permitted to increase the
power of both Cardifl and Bourne-
mouth to, say, 10 kilowatts (the
power we believe they. would lile
to use), Plymouth might conceivably
come on the edge of the crystal

range of both Bournemouth and
Cardiff stations. In our opinion,
however, this would not be a satis-
factory service. It is therefore un-
likely that the Plvmouth station will
be shut down. When, however, we
corme to consider other relay sta-
tions, such (to take a case at
random) as lL.iverpool, a consider-
able increase in the power of the
Manchester station might possibly
give a crystal service in Liverpool
equivalent to that of the present
f.iverpoo! station.

We understand that the British
Broadcasting Company will in no
case shut down a station without
an equivalent service being provided
to all present crystal users.

YOUR CRITICISMS !

On another page we publish a
number of questions addressed to
sur readers, which we should
much like them to answer. Such
question forms have been a feature
of Radio Press publications from
time to time, and have enabled us
to improve the journals in a num-
ber of directions. Only: by main-
taining ~n ° intimate contact with
our readers can we give them the
full service we are dcsnous of pro-
viding, and if they will kindly fill
in the answers to these questions
and forward the replies to us, we
shall be greatly assisted in "still
further improving Wireless Weekly.

Prof. C. L. Fortsscue, MA., M.I.E.E.J
\...

f Director of Researck : 1
Major James Rosinson, D.Se..Ph.D..F . Inst.P,
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Dreroeees]

E The twin-cylinder motor-cycle type of engine used for
§ driving the generator for the transmitter used at a
ground station.

Artillery Observation

DE@@@@@@@@@@@@W@@(@@@@@@L@@@@@@@@@@@@@@@@d
NE of the most important functions of wireless
O for modern war conditions is its use in spotting
enemy guns or targets for our own Zuns. For
this purpose there are special squadrons called Artillery
Observation Squadrons. Each particular aeroplane
is sent up to spot for a particular ba‘tery, and each
Artillery Observation Squadron is given a special por-
tion of the Front for this purpose. Depending on
the density of the tronps on both sides, there are more
or less aeroplanes per mile of Front. Under certain
circumstances the wireless recciving stations can be
excecdingly close together, again depending on how
close the batteries are together. '

Reliable Information Essential

The information must be reliable, and if we have four
aeroplanes on a mile of Front, it is obvious that there
might be a considerable amount of jamming unless
very special precautions are taken. Again, for a very
wide Front, if the density of the batteries is very
great, and if each battery has its observing aeroplane
in action at the same time, there will be a tendency to
considerable jamrhing, because each receciver will be
able to hear not merely his own aeroplane but signals
from acroplanes some miles to his right and left.

Observation of Hostile Forces

On the other hand, it is absolutely essential to pro-
vide very reliable reception, because in case a particu-
lar aeroplane spots a target which should be immedi-
ately destroyed, such as a huge concentration of
enemy troops, it is absolutely necessary that not only
his own battery but every battery within gun range
should hear him, and should thus be able to concen-
trate on this excellent target.

Importance of Selectivity

The problem thus becomes highly complicated. On
the one hand there must be provided suflicient seclec-
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Wireless in the Army Manceuvres

October 7, 1925

By Major JAMES ROBINSON, D.Sc., Ph.D., F.Inst.P.,
Director of Research to Radio Press, Ltd.

In his article in our last week’s issue on *‘ Wireless in
the

general information relating to the organisation of and

Army Maneuvres” Dr. Robinson gave some

general methods employed by the wireless personnel
of the R.AF.
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tivity of some type so that each paiticular line of com-
munication can be carried on—that is, that each bat-
tery can lisien independently to its own aircraft—but,
on the other hand, that there shall be so little selec-
tivity that every battery within gun range of a good
target should be able to hear any particular aeroplane.

Wireless in the Great War

In the last war this problem was solved, and excep-
tionally good results were obtained, so much so that
the General Staft looked upon wireless as absolutely
essential for artillerv observation purposes. Spark
transmission was made use of, with crystal reception on
the ground. There was not a large range of wave-
lengths over the whole of the Iront in France and
Belgium, and, as there were many lines of communica-
tion required, it was necessary to employ the same
wavelength for a flight of aeroplanes, and sometimes
for two or more ilights.  Selectivity was obtained
by using ditferent notes on the same wavelength. This
applied to neighbouring stations, so that each par-
ticular operator on the ground had to recognise the
note of his own particular aeroplane, and to concen-
trate on this for ordinary shoots, but he had to be
sufficiently wide awake to pick up any special call {rom
any aeroplane within range.

Successful Methods

This was no easy matter, but our wireless operators
on the ground becanie so good that an exceedingly

A small shelter tent
available for the wireless personnel under active
service conditions.

is the only accommodation

small percentage of failures was reccrded. The in-
teresting fact emerged that it is possible for an operator
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In this concluding article will be found some in-
teresting details concerning the apparatus used on
aircraft and at ground stations, together with some
indications of the problems involved in satisfactory

communication in War.
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to concentrate on one particular signal when a number
of signals can be heard, and to read this signal
correctly.

Ground Stations

On the ground the organisation for reception is
carried out by the Roval Air Foroe, and the operators
arc R.A.FF. operators, the particular receiving stations
naturally being attached to batteries of the Roval
Aitiilery. 1In this respect the most important thing is
that the receiving station on the ground should be
self contained, and that it should not require replace-
ments too often. In the last war crystal receivers
were used, and these are ideal because they do not
require replacements at frequent intervals.

Valve Apparatus

The use of valve sets is not easy for such stations,
as they are liable to be broken, and as accumulators
need recharging and as the high-tension batteries need
replacing frequently. Thus the use of valve reccivers
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Some tdea of the dimensions of the main inductance
coil at the Hillmorton wireless station may be
gathered from this photograph.

at artillery observation reception stations is not an
easy matter, but the Royal Air Ftrce is trying out a
system whereby the huge advantages of valve receivers
are obtained, and whereby the disadvantages of the
valve accessories have been overcome. The present

Wireless Weekly
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Another view of the engine and generator shown
opposite, showing also the accumulator charging-
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manceuvres will have given a severe test to this form
of receiver.

Apparatus in Aeroplanes

As rcgards the special transmitters in the aeroplanes,
the transmission is done by an observer who is not
necessarily a wircless expert. For this purpose he
must be trained in Morse to a reasonable speed, and,
further, it is necessary to arrange special codes which
are simple and reliable. The wireiess duties are per-
fermed by the Squadron Signal Officer, who is respon-
sible for the functioning of all the apparatus in all the
aeroplanes and for their correct wavelengths being
used, which is by no means an easy matter, as the
wavelengths are so close together.

Wavelengths

The wavelengths used are around 400 and 500 metres
(750 and 600 kc.), and a trailing aerial is used on each
acroplane. A valve transmitter is made use of, the
power being supplied by a wind-driven generator on
the wing of the aeroplane. A trailing aerial of about
150 ft. is used. This form of aerial produces direc-
tional eftects, and it is found that transmission is best
when the aeroplane is flving towards the receiving
station; thus an aeroplane in observing flies away
from his station to the distance required, which may be
six to ten miles, makes his observation, and turns round
to fly back towards his station, when he sends s
message and again turns round towards the encmy
territory for another ohservation. 1In this wayv the
observer of the aeroplane can direct the fire of his
particular battery on to his special target.

Bombing Aircraft

A very essential operation is the bombing of cnemy
territory.  As is well knoavn, this is carried out by the
largest type of aeroplanes, which are capable of travel-
ling some hundreds of miles. Their range is thus
considerable, and may be up to six or seven hundred
miles. During the last war the maximum range for
efbcient bombing was probably two hundred miles, but
in the next war this range will be considerably
increased.

Essential Lines of Communication

On such opcerations it is obvious that acroplancs
should act in consort for protective purposes, and also

-
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for obtaining more eflicient results on any particular
target. It is obvious that in such operations wireless
must play a very important part. In the first place,
such aircraft must be able to communicate with their
base station. It i¢ absolutely essential for them to
be kept up to date wiilh the latest information about
the enemy, such as where defendmg -enemy aircraft
may be, etc:

Enemy Aircraft

Also it is of great importance that thev should
inform rhe base of any knowledge they obtain as
regards the position of enemy aireraft.  Thus it is
essential to carry apparatus to operate over distances
of a few hundred miles. For this purpose bombing
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Six of the ten masts to be used for supporting the

aerial system at the Beam station at Bodmin, Corn-

wall, now being constructed by the Mcarconi Co. for
communication with Canada and South Africa.

ajrcraft are equipped with continuous wave transmis-
sion ‘and reception apparatus such as that already
described for reconnaissance aeroplanes.

Internal Communications

Another function necessary is intercommunication
inside a squadron. Such squadrons must act in unison,
and. they should be comiparatively close together.. This
is necessary for pirotection, and also that the squadron
leader should be able to control the dropping of bombs
of each of his aircraft. TFor thig purpose very short

October 7, 1925

distance wireless fs required. It is obvious ihat the
form of wireless must be such that pilots of each
aeroplane will understand immediately any orders from
their commanding ollicer, and thus it is preferable to
use telephony. This should be of such short range
that it cannot be heard by the enemy, though in actual
practice it is nat easy to satisly this condition.

Bombing Raids

Bombing aircraft must operate at such long distances
from the base that they are likely to be attacked, and
thus deviated from their course. It is quite probable
in certain cases that they may be so deflected from
their course that they are not absolutely certain of
their position.  \With aircraft it is vital to know one’s
position. Lven though an aeroplane may have so lost
its position as not to have succeeded in its bombing
operation, it is vital for the machine to get back to its
base. It is thus obvious that Wireless will be greatly
utilised on aircraft in enabling them to know where
they are.

Wireless Navigation

Certain methods of \Wireless Navigalion are fairly
well known. One method which is being used is for the
aeroplane to transmit, and for the ground station to
plot bearings, and determine from the bearings of
various stations the actual position of the aeroplane.

MWhen this is done the ground station informs the

aeroplane of its actual position. On bhombing opera-
tions, of course, this system has the disadvantage that
the enemy can also determine by \Vireless where the
attacking aeroplancs are.

¢ Wing-Coil *’ Installations

It 1s much better to determine one’s position without
the aeroplane having to transmit. Actually it is usually
sufticient for the aeroplanes to be able to find their
own bearings on their Home Station, so that when
their operation is completed they can head for home,
the Base Station transmitting for them as required,
either continuously or for 2 or 3 minutes i every
quarter of an hour. Equipment ol this type is termed
" Wing Coil ”’ installation, the direction-finding coils
actually being fitted to the wings of the aeroplane by
the Robinson method. This system consists of a
maximum coil in the fore and aft line of the aeroplane
and of a minimum coil at right angles to this direction,
a reversing switch being employed to indicate when
the aeroplane is heading directly towards the trans-
niitting station. Thus the pilot turns his aeroplane until
he gets it on to its correct course for home.

Wireless Operators

Such aircraft thus employ many forms of Wireless,
and it is essential to carry a Wireless operator. Some
oi the operations must be done by the pilot himself,
even though a Wireless operator is carried, such
cperations being the giving of orders to the other
acroplanes or receiving them, and also putting the
machine on its correct course.

Some of the methods which have been tried out for
Wireless communication during the manceuvres have
been described. Suflicient examples have been given
to show the complications of communication in the
Services, and how eflicient our Signal personnel must
be. We can rest assured that out of the various
systems tried, the best methods will be chosen by the
senior oflicers who are in charge of the operations.
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Calibrating a Short-Wave Absorption
Wavemeter

By D. J. S. HARTT, B.Sc.

The accurate calibration of a wavemeter for wave-

lengths of 20 metres or less presents no great diffi-

culty if the Lecher wire method of calibrafion is
employed, as described in this article.
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S our knowledge of the peculiarities of the &
short waves has increased, so it has
il become increzsingly easy to construct and &
manipulate receivers to operate on ihese &
higher frequencies, and many an experi-
menter has proceeded so far and con-
structed a set which he has been able to make oscillate ¢
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and at the same time control. Here, however, he® A piew of the absorption wavemeter showing the
encounters a difliculty; how is he to know on whatgf’} method of mounting the bare wire coil.
wavelength he is operating ? T e e
On the broadcast and higher wavelengths it is a . . .
comparatively easy matter to determine the wavelength nothing whatever may be tuned in until the degree of
for any given adjustment of a receiver, and there are sharpness of tuning is appreciated. .
many accurate standards available for checking _ I do not wish to convey the impression that there
purposes. However the use of the ultra-high fre- is anything very diffioult in working on these high
quencies is modern practice, and experimental work frequencies, for this is not so, and, provided certain
has been largely confined to individual efforts, so that reasonable precautions are observed, matters are
we do not find the same state of affairs existing here. perfectly simple.

Effects of High Frequencies

The essential thing to remember is that high-fre-
quency effects, which are less apparent on the broad-
cast band, are very much more marked when we
increase the frequency and come to wavelengths
between 15 and 3o metres (19,988 and 9,994 kc.). In
this connection 1 would refer rcaders to my article on
the restriction of tuning ranges in IVireless [Veekly,
Vol. 6, No. 20, and an article on the same subject in
Vol. 7, No. 2. It is very disappointing to construct
a short-wave receiver designed, say, for 20 metres
(14,991 kc.), and to find that the lower limit of its
wavelength range is only about 25 or 3o, metres (11,993
or 9,994 ke.), simply because certain essential pre-
cautions in reducing various stray capacities have been

Working on Twenty Metres
We iknow that if a reliable design is carefully
followed, say, for a 20-metre (14,991 kc.) receiver, and
coils of a particular type and size with certain definite

ncglected.

Porcelain Rod | ] 1 Porcelain Rod
Insulator :. : i Insulator.”
R~ 7 X} X
Dry String. ™ AT > Dry String.
Voltage Volltage Voltage
Antinode. Node. Antinode.

Fig. 1.—Illustrating the electrical characieristics of
a single straight isolated wire oscillating electrically
at the fundamental frequency.

Assuming, then, that such a receiver has been

The oscillator used in the experiment. The air- designed and made so that its tuning range does

spaced coil is seen on the right with the R.F. choke include, say, the 20-metre wavelength, what we want

on the left. now is some simple and accurate means of calibrating

turn numbers are employed, we can be reasonadbly it, or of calibrating a separate piece of apparatus (some

certain that the wavelength will be somewhere in the form of wavemeter) which will enable us to tell with

vicinity of 20 metres, but if one has not had any a fair degree ol accuracy on what wavelength we are
previous experience of operating on these frequencies operating.

73
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Assistance of NKF

Some great assistance to amateurs has been given
in this direction by the United States Naval Station
NKF, with whom Wireless IVeekly are arranging a
series of scheduled tests on various high frequencies,
including the 20.8-metre wavelength.  However, for
those who are beginning this type of work, it is a
somewhat haphazard way of calibrating one’s set if
the set has to be constructed and then one has to rely
on picking up these signals on it for only onec calibra-
tion point. An independent method, then, which can

This photograph shows clearly how the absorption
wavemeter is constructed and wired up.

be employed at home and which demands no special
or complicated apparatus is what is required.

Calibration with Lecher Wire

It is a happy coincidence that, owing to the short-
ness of these waves, we are able to make use of the
properties of stationary waves in stretched wires to
help us over the difficulty we have been considering.

1 refer here to the Lecher wire method of calibration.
This, although striking for its simplicity, does not
appear lo be very widely used, but it is nevertheless
capable of giving quite accurate results.

Erecting the Wire

The most simple arrangement is shown in Fig. 1.
Here we have a tightly stretched single wire, well
insulated with dry string, broken by two suitable
porcelain insulators. When this is oscillating electric-
ally at its fundamental frequency we have a voltage
antinode at each end of the wire and a voltage node
iin the centre; the fundamental wavelength 1s then
double that of the wire, or x (the length of the wire

. A
fu metres) ==
2

It is essential that the wire be well away from neigh-
bouring objects, and for the purpose of these experi-
ments it is best to arrange the wire out in the open
air well above the ground, say, 5 or 6 feet.

The Absorption Wavemeter

I do not recommend you to calibrate the actual
receiver. This may be convenient in some cases, but
the receiver is somewhat susceptible to various changes

October 7, 1925

which may render any such calibration inaccurate, and
at the same time prevent any further experimental
work being done on that particular receiver. It is
much better to make use of a supplementary piece of
apparatus, consisting simply of a suitable coil with a
condenser connecled across it, as shown in Fig. 3,
which may be termed an absorption wavemeter. This
may be made reasonably constant, calibrated and kept
scparately as a standard.

The method by means of which this calibration is
carried out is as follows:—An oscillator, tuning over
the calibration band, is required. This acts as a link
between the Lecher wire and the absorption circuit,
so that the final calibration of the latter is independent
of any factors which may alter the constants of the
oscillator.

The Oscillator

A suitable circuit for use as .an oscillator is shown
in Fig. 2. It uses the familiar circuit arrangement
sometimes attributed to Reinartz, and a unit made
up employing this circuit is shown in one of the accom-
panying photographs.

The coil is 4 in. in diameter, has eight turns of
No. 134 S.W.G. bare copper wire spaced at § in., and
is supported on three ebonite strips, one end of each of
which carries a small bracket to enable the coil to be
secured to the baseboard. Several firms will make up
coils of this description at a reasonable price to vour
specification. (The 8-turn coil shown was made by The
Scientific Appliances, Ltd.)

Components

The other components used in the oscillator are one
.0003 ulf variable square-law condenser (Igranic), one
.0003 uF do. (Collinson), one Burwood anti-capacity
valve holder, one Lissen H.I'. choke, six terminals,
two Burndept clips, one 8 in. bv 6 in. by 1 in. panel,
and a baseboard, 8 in. by 10 in. by § in. The method
of construction will be clear from the photographs.

Construction of Wavemeter
The absorption wavemeter consists of a .ooo3 pF
variable square-law condenser (Igranic) and a three-
turn, 3% in. diam. coil, with the turns of No. 14 bare
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Fig. 2.—The inclusion of a grid condenser and leak,
shown dotted in this diagram of the oscillator circuit,
may in some cases be an advantage.

copper wire and air-spaced at 3 in. This coil should
be made as rigid as possible; this is best done by
drilling the holes in the ebonite strips for a tight fit
on the wire, but this procedure makes matters some-
what difficult when the strips are threaded on to the

e )
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wire, unless one is possessed of a fair measure of
patience. The completed coil i1s secured to the base-
hoard I)y two small brass woodscrews through one of
the strips, and thick rigid connections are made from
its ends to the soldering tags on the condenser.

Valves to Use

So much, then, for the constructional part;
method of calibration will now be discussed. First be
sure that the oscillator does oscillate; preferably take
it out into the open air, for I find that no 20-metre
oscillator will oscillate in my receiving room, which
contains much other wireless apparatus. A 6-volt
power valve such as the By, D.E.8, D.F.A. or similar
type, is to be recommended; a filament resistance can

the

then be dispensed with and the full 6 velts of the
accumulator put on.
Indicator for Oscillation
Adjust the H.T. voltage until the set oscillates

evenly over the whole range of the grid condenser;
(for the following experiments I used 4 turns in the
grid circuit and 4 turns for reaction; one Burndept
clip ‘'was connected by a short length of flex to the end
of the tuning condenser remote from the grid and the
other to the end of the reaction condenser remote from
the plate); a milliammeter in the anode circuit gives
the surest indication of oscillation, by a sudden change
of anode current when oscillation sets in.

Now measure off a ro-metre length of, say, No. 20
bare copper wire, stretch it taut, and suspend it as
indicated in Fig. 1, about 5 or 6 feet ahove the ground.
Only the smallest possible loops should be made at the
ends of the wire where the string is attached.

Calibration

The oscillator is then set into the oscillating econdition
and brought near to the centre of the wire, so that
the turns of the oscillator coil and the wire are in one
plane. This, | think, is most conveniently done by

é —%-: 0003 uf.

Fig. 3.—The circuit of the absorption wavemeter

described.

3 ruRNS. 3t2 piam.

SINGLE LAYER AIR-
SPACED AT 35

having the -oscillator, batteries, and milliammeter (if
one is used) on a board, and lifting the whole into
the desired position on some temporary support. Then
rotate the grld condenser of the oscillator sl nwlv, and
note the position when oscillation stops. This will be

shown by a sudden change in the anode current
CENTRE

" ! i
\ ISOLATED i

N L ar " i e ¥

s  STRAIGHT | ! ==
T WIRE I
i OSCILLATOR '

Fig. 4.— When the oscillator is brought near the
centre of the isolated wire, it will stop oscillating
at the fundamental frequency of the wire.

indicated on the milliainmeter. 1f a sudden rise in
anode current took place when oscillation started, the
cessation of oseillation will he marked bv a sudden
decrease. Do not be misled here, for a slow change
in anode current may take place as the grid condenser
is rotated, on account of the varving intensity of the
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oscillations at different settings. On the higher range
of the tuning condenser, for instance, the oscillations
will generally be more feeble.

Telephones to Check Calibration

If a millianmmeter is not available, a pair of tele-
phones may be used in its place, and the point where
oscillation ceases will be indicated by two clicks in
the ‘phones (if the condenser can be turned slowly
enough), one when oscillation ceases and the other
when it starts agamn after the point has been passed.

Usually, however, these clicks are only heard as one
click as the point is passed, even when the condenser
dial is carefully rotated. | need not emphasise the
necessity for some form of extension handle in all this
work, or some type of vernier dial on the condensers.
Anyone who has experimented even on 50 or 6o meties
(5,996 or 4,997 ke.) will have realised this.

Transferring to Wavemeter

When the particular poiat at which oscillation ceases
Lias becn found, the oscillator is tuned to 20 metres

The oscillator with valve inserted. * All necessary
connections are made to the terminals seen in the
foreground.

(13,991 ke) (i.e., when a 1o-metre wire is used as
indicated). The oscillator is left at this adjustment
and is then removed from the vicinity ‘of the wire and
the absorption wavemeter brought near to its coil. The
condenser on the wavemeter is slowlv rotated until
the oscillator ceases to oscillate. This point is deter-
mined as before, either with a sensitive millianumeter
or a pair of 'phones in the anode circuit ‘of the oscil-
lator. This then gives us one calibration point for the
absorption wavemeter. Some form of indicator will
he required for the latter, and the dial should Dbe
tightly secured to the spindle before any calibration is
attempted.

Calibration Curve

In a similar manner we can determine other points;
a 7.5-metre wire will give us a 15-metre (19,988 kc.)
point, a r2.5-metre wire a 25-metre (11,993 kc.) point,
and so on. A complete calibration curve can therefore
be plotted. The lowest point | actually plotted for the
apparatus shown in the accompanying photographs
was 15 metres (19,988 ke.); this occurred on 45 deg.
of the wavemeter condenser (about 15 deg. on the
oscillator) ; similarly the 2o-metre (14,991 ke.) point
was 56 deg. on the wavemeter and about 32 deg. on
the oscillator.

. ..
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Provided then that we use a good condenser and a
rigid coil, we have a piece of calibrated apparatus
which is not susceptible to any changes which will
materially affect its calibration.

The Oscillator as a- Receiver

By simply including a grid-leak and condenser of
conventional values (shown dotted in Fig. 2) the oscil-
lator can be used very successfully as an ultra-short-
wave receiver. It may be desirable to experiment with
different values of grid-leak to secure convenient control
of oscillation, but the usual 2 megohms is satis-
factory in most cases. An ordinary outdoor aerial
may be used or a short vertical wire, loosely coupled
to the oscillator inductance by means of a 2- or 3-turn
coil connected between the aerial and the earth. This
should be: coupled just tightly enough to allow of free
oscillation (if the coil is brought too near it may stop

>

=

Z
%
-2

The two variable condensers. are the only components
mounted upon the panel of the oscillauy.

oscillation; a series condenser or loading coil in the
earth lead is sometimes useful to detune the natural
wavelength of the aerial system away from the wave-
length on which it is desired to operate).

Receiving NKF

When this has been done it is interesting to listen
tc one of the special tests from NKF ¢n 20.8 metres
(14,414 kec.), and when this kas been tuned in, to leave
the receiver in the oscillating condition, and bring the
absorption circuit near and determine the correspond-
g point of tune on its condenser, The 20.8 metre
(14,414 kc.) wave from NKF is guaranteed to be
correct to at least o.1 per cent., so this will provide
an independent check on the Lecher wire calibration.

If the latter has been carried out in a confined space,
it is quite conceivable that some error in the calibration
may result, but if the more ideal open-air conditions
are possible there is no reason why the calibration
should not check up exactly with that from NKF.

Conclusions

~ It is thus seen that the method is very simple to
work and demands only an extra coil and condenser
and a few odds and ends over the ordinary ultra-short
wave equipment, so there is really no reason why any-
one who has made such a set should complain that he
does not know ‘‘ where he is.”’ The noises from motor
ignition systems are a convenient guide for wave-
lengths ‘‘ somewhere near’’ 20 metres (14,991 kc.),
but in this class of work some more precise calibration
such as the above is needed.
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A SCREWDRIVER TIP

A

Y

SCREWDRIVER, when purchased, will usually
be found to be ground down so as to have a
fairly sharp edge to the blade. . This type of
chisel ”’ edge may give considerable trouble when
the screwdriver is used for the insertion or withdrawal
of small screws, especially if these latter are at all
stiff to turn. The blade will tend to jump out of the
slot in the screw-head, so that the slot will gradually
be cut away and the screw may become dithcult to
turn at all.

A Remedy

A suggested method of preventing the occurrence
of this trouble is to aiter the shape of the blade: this
can usually be done with a file. The sharp edge of
the blade 1s first filed down till it is guite blunt, about
1/32 in. of metal being removed. The edye should
now be filed off quite square, particular care being
taken to see that the corners are not burred over.
The width of the edge of the blade should be such
that it will just fit into the slot of a small screw.

It will often be found that, when a screw is to be
inserted at an awkward point in a wireless receiver, it
can be wedged on the blade of a screwdriver treated in
this way, and in this way easily placed in the required
position. A. V. D. H.

who conducted the Wireless

Sir Hamilton Harty,
Symphony Orchestra when they broadcast recently
from the London Station.

“ DID MARCONI INVENT WIRELESS?”’
SEE No. 4 OF

“WIRELESS”
OUT YESTERDAY. PRICE 2d.
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UNDER THIS HEADING

MR J.H.REYNER, B.Sc.{HonsLA.C.G1, D.I.C. OF THE
RADIO PRESS LABORATORIES. WILL REVIEW
FROM TIME TO TIME THE LATEST
DEVELOPMENTS IN THE RADIO WORLD,

A Valve without a Glass Bulb

ECENT developments which
Rha\‘e been made in the

matter of the construction of
receiving valves have all been in the
direction of improving existing
patterns of thermionic valves. That
i3 to say, the valve is still made
with comparatively small electrodes

The valve inserted in an American
type of valve holder.

and is enclosed in a glass bulb, from
which as much gas as possible is
exhausted.

Filament Construction

The biggest disadvantage of this
system of construction lies in the
fact that the filament, which is the
most [ragile portion of the whole
unit, is not replaceable except at a
cost very nearly as high as that of a
new valve owing to the necessity for
re-exhausting  the bulb after the
repair is effected. . It is not sur-
prising, therefore, that attempts
have been made from time to time
to depart from the existing type of
construction, particularly in the case
of transmitting valves, which cost
several pounds each. If a satisfac-
tory valve could be produced in
which the filament were readily re-
placeable, then obviously the finan-
cial saving in a transmitting station
would be considerable.

Little attention, however, appears
io have been given to the question of

lnvgmmns and
eveicpments

receiving valves, and it would seem
that we must continue to use the
existing type of wvalve with its
various defects. Certainly, the in-
troduction of dull emitting filaments
has rendered the life of a valve very
considerably longer than of old, and
this may have tended to discourage
experimenters from producing any
radically different pattern of valve.

A Vacuumless Valve

Mr. E. V. Myers in America, how-
ever, has tackled the problem with a
fair amount of success, and he has
actually produced a valve in which
all the clectrodes are exposed to air,
and are simply enclosed in an insu-
lating chamber to protect them from
mechanical damage and draughts.

Two views of the valve are showa
in the larger photograph, from

Wireless ‘W%elily

stance which, of  .course, is the
patent of the inventor. In the par-
ticular valve shown in the photo-
graph. this filament measures .033
of an inch in diameter (about the
thiclkness of the lead in a pencil),
and is about five-cighths of an inch
long. It has a fairly high resist-
ance, and is operated from 110 volts
lighting mains, at which voltage it
takes a current of about” half an
ampere. [t is understood to run at
a temperature of about 8oo degrees
Centigrade.

Characteristics

Actual details of the character-
istics are not at present available,
although one would certainly E\pect
the valve to be somewhat soft. This,
however, depends upon the nature
of the emission from this new

Showing the internal construction of the valve.

The electrodes are

arranged in the convenfional manner.

which it will be seen that it is essen-
tially the same in construction as
the ordinary type of thermionic
valve, except for the fact that the
glass bulb is missing. The prin-
cipal point of difference lies in the
filament, made of a particular sub-
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‘filament, and without further details

it is impossible to make any reliable
comment. Some figures are given
from which it appears that the
parameters of the valve are some-
what similar to those of the existing
{Continued on page 85)
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_ Noises
VERYONE has naturally
i N2 his own views about the
== best kind of items in the
.’?é “", I;:roadcast lprog'mn;mes.
o ome adore  sloppy
3 songs, some those of
the hale and hearty tvpe; some

bless entertainers, some cuss them;
some delight in instrumental solos,
some in orchestral pieces, some in
news bulletins and some in topical
talks. But my vote goes for none
of these things. If there is one item
in any programme that appeals to
me more than all others it is one
of those noise turns. We have had
quite a number of them, as you will
remember, but there can never be
enough for me. We have had the

Being bumped down the
back stairs

sounds of a liner leaving port (I
would have liked to hear the sounds
on the same liner a few hours later,
when she was crossing the Bay of
Biscay); we have had the noises of
the Zoo and of feeding-time at
Wembley ; we have heard the splash
of the waves upon the beach, the
chanting of pierrots upon the pier,
the jug-jugging of the nightingale;
we have héard, too, the noises of a
coal strike—or was it a coalpit? [
really forget whieh; and we have
had the sounds that occur upon the
foot-plate -of an express engine.

In a Newspaper Office

Only the other day we - heard
something of the clatter that goes
on in a newspaper oftice—I say
* something’’ advisedly, for, if you

b
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will believe me who knowy, there was
quite a lot that we did not hear.
To our ears, for example, there
came nothing of the moaning of the
reporter whose beautiful two-column
article has been cut down to three
lines by a ruthless sub-editor. We
did not hear the would-be poets
being bumped down the backstairs,
the editor’s telephone conversation
with a star contributor once more
late in sending in his copy, or the
office boy explaining that something
came to pieces in his hand.

Suggestions

There are simply heaps of other
noises that I am longing to hear.
I want the B.B.C. to arrange a
butter slide on the pavement of
Savoy Hill and to place a micro-
phone close by. 1 want to hear the
battle cry of the slipper-limpet (this
is the noisy noise that annoys) as
it attacks the oyster in his little
bed. I want to hear an expert trac-
ing a fault in his wireless receiving
set. I want to hear the gluggy
noises of a toffee foundry in full
blast. These are just a few of the
things for which my soul is thirsting.

Set Building

And there is one set of sounds
which above all others I would beg
the B.B.C. to broadcast without
delay to a waiting world. These
are the sounds of an amateur con-
structor ‘building his receiving set.
Think for a few blissful moments
what it would mean. Somebody,
of course, would have to write a
little sketch round the idea so that
quite a cast of actors could be
worlked in as well as the wireless
orchestra.

 Noises Off »’

important  actor,
be the con-

The most
though, would not
structor himself, but the fellow
responsible for the '’ noises off.”
You see these would have to be
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magnified a little in order to come
through properly and sound like the
real thing. For example, you would
simply never hear the sounds of the
harried constructor running his
hands through his hair as he strove
to draw a full-sized wiring diagram,
unless they were emphasised a
little. The best way, [ think, 1o
reproduce them would be to draw
a stiff brush across a sheet of glass-
paper. We should hear the pencil
travelling over the drawing paper
(the studio gramophone turned on
with the needle on the blank middle
part of a record). Then would come
the sound of his rubbing out what
he had drawn (a large lump of
dough being briskly worked with
a rolling pin). We should also hear

Sausages frying over
hot flame . . .

him say ‘¢ tut.”” The scream of pain
as he endeavoured to extract a re-
calcitrant drawing pin might be
produced in the natural way. Then
would come the marking out of the
panel with the scriber (one file
drawn over another). The natural
poice could be relied upon once
more for the proper exclamations
when the constructor pricked his
finger with the scriber or allowed
the set square to slip. The sounds_
of centre punching would be helped
out with the big drum, the actor
himself making at intervals a noise
like a hammered thumb. It is a
little difficult to suggest a good way
of bringing out in emphasised form
the sounds of the breast drill,
though a mowing machine run over
the carpet might answer fairly well,
Whilst the working of ebonite was
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in progress listeners would be re-
quested to throw a piece of old
motor tyre into the fire in order to
get atmosphere.

Soldering

But the piéce de resistance of the
whole show would, [ think, be
soldering. The constructor applies
a.dab of flux (an outsize in plaice
js dropped on to a slab of slate).
The flames of the gas ring are
heard roaring (business with a knife
machine) ; the constructor tests the
heat of the tron bv holding it to
his cheek as he has seen pro-
fessionals do (sausages fried over
a hot flame; shrieks by the actor
assisted by the oclarionet and
bassoon). He brings the point of
the iron to the well-fluxed terminal
(more sausages). Several lots of
sausages will be required here,
since the business of making the
first joint always requires many
minutes. Listeners will be requested
to place more bits of motor tyre on
the fire and to add to them some
lard or gearbox grease.

Unstuck

The joint having been made, the
triumphant cry of the constructor
will be heard, changing rapidly into
dismal woe as the wire comes away
in his hands (sack of sheet-metal
scrap thrown downstairs) when he
pulls it. At about this point the
expert friend enters and the con-
structor begs him to help.  The
expert friend does so at first in a
verbal way only, and the constructor
is heard tearing his hair (ripping
of a sheet of American cloth),
groaning (euphonium and bombar-
don), and saying ‘‘ tut ”’ (the actor
himself) as he follows out the
instructions. Presently thc expert
friend says, ‘‘Here, let me show yvou
how to do it!” and now we hear
the ill-suppressed cackles of the
constructor and the still worse
suppressed ‘‘ tuts’’ of the expert

s
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. . . Burnt-out valves

hurtling through the air .

friend as he proceeds to give his
practical demonstration. After pro-
longed frying, the expert friend
says, ‘‘ There now, I have shown
you how to do it, and I am afraid
that I must rush off to keep an
urgent appointment.’’

Success

) We next have a brief musical
interlude by the orchestra, at the
end of which the constructor sings—

“ To work! to work! I must not
linger
Until the job is done.
I’ve still got one good unburnt
finger ;
And who wanfs more than
one? "’

A few more sausages are fried, and
then he announces that soldering is
done and he is about to test out the
fruits of his toil. WWe hear him
attach the aerial, earth and battery
leads {(heavy ropes dragged across
the floor of the studio, and business
with ratchet brace).

Connecting Up

We also hear several piquant
remarks about high - tension
batteries, first of all when he
endeavours to tighten down both
H.T. leads at once with one hand
on each terminal, and secondly,
when he discovers by the well-
known blue flash process that he
has attached them inadvertently to
the L.T. terminals. Next comes
the sound of the burnt-out valves
hurtling through the air and land-
ing in the coal-scuttle (business
with a sack of broken glass). At
length he gets his connections as
they should be and inserts four new
valves into the holders. He
switches on and moves the knobs
of his condensers now this way,
now that (a mincing machine filled
with sand). This is all we hear.
Otherwise there is a profound
silence. At this moment his small
son enters and suggests attaching
the laud-speaker leads to the output
terminals of the set. The lad is
told not to be so sillv and bustled
out cf the room. When he has
gone the constructor adopts his
advice.

Tuning In

Tuning now continues (squeaks,
etc., provided by the violin, trom-
bone and a battery of motor horns).
The constructor says ‘‘tut” at
frequent intervals. Meanwhile the
wind is heard rising outside, and
presently a loud crash tells us that
the aerial has fallen through the
greenhouse. e hear the con-
structor striding out into the night,
disentangling the coils of wire,
climbing a tree and refixing the free
end. \We also hear him descending
the tree rather more quickly than
he intended. He now comes within
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once more and gets down to- it
again. Presently an indistinct voice
is heard coming from the loud-
speaker. Prodigies of tuning are
performed, half the instruments in
the orchestra lending their aid to
reproduce the screams, howls,
roars, groans, chirps, vells and cat-
calls; and then clear and distinct
we hear the announcer's veice
whilst the constructor heaves a sigh
of relief (balloon motor tyre punc-
tured bv skewer). ‘‘ This is 2L.O,"
says the voice, ‘‘ We are now

. . . Striding out into the night . . .

closing down for the nig-zht. Good-
night everybody. Good-night.”’

I Leave it to Them

Well, anyhow, I have done my
bit. 1 have made to the B.B.C. a
present of this beautiful idea, and
have even gone so far as to show
them just how to carry it out
successfully. If they adopt it, joy
will be brought into the homes,
stately and otherwise, of England
on that night. 1 omit Scotland,
since in Northern homes signs of
joy will prabably not be apparent
until about funch time the next day.
If the B.B.C. does not adopt it,.
then, at all events, vou dannot
blame me. :

WIRELESS WAYFARER.
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SHORT-WAVE
TRANSMISSION.

sasneane

Anyone picking up the following
message on 25 metres (11,993 Kkc.)
is asked to send a report on the
signals heard:—CQ de GsDH.—
QRA, G.P.O. Radio Research
Station, Dollis Hill, London.

This station transmits from about
430 to 5 am., GM.T., and also

ay be heard calling CA at g p.m.,

G.M.T., daily.

Reports are also asked for on
transmissions by G20C, which sta-
tion may be hcard working on 23
metres (12,304 kc.). These reports
may be sent to Capt. D. Sinclair at
the Air Ministry.
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By A. JOHNSON-RANDALL, Staff Editor.

The importance of good insulation as a factor in the
efficient operation of wireless apparatus hardly needs
emphasising,and in this article some simple methods

of testing insulation are described.
QGG MU
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OOD insulation is one of the most important
factors in serious expertmental work. Unless
the msulation of all of the components in a
wireless receiver or transmitter is of a high order, it
is an absolute impossibility to collect accurate data
upon which to base calculations if they are to have any
yeal value m future work. In the case of the broadcast
listener, the efficient working of his set depends upon
the insulating: properties of certain important -com-
ponents, and hence it should be his object, provided he
desires 1o obtain the best rcsults, to make sure that
these parts are up to standard in this respect.

Possible Methods of Testing

Iet us consider the methods of insulation testing
svailable to the experimenter. Now the usual commer-
sial practice is to use some forny of high voltage testing
machine, such as the well-known ‘' Mcgger,”’ and to
make rapid tests between the imporiant points in a
‘ireutt.

Q)

The * Megger.”’

These machines are simply small 13.C. generators,
capable of an output of 100-300 volts, and in some
cascs 1,000 Vvolts, according to the particular type
chosen. Two ilexible leads from the Megger are
attached to the test piece. and the handle of the instru-
ment is turned at a constant speed of usually about
100 revolutions per mintte.  In many cases the
machine has a *‘‘ slipping clutch >’ arrangement, by

ry
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g

g Micro-Ammefer

Fig. 1.—Leads from A and B are taken to the com-

ponent whose leak resistance is to be tested, and a

simple calculation from the readings on the meters
will then give the value of this resistance.

A

means of whicli, when the speed of rotation of the
handle is in excess of a certain figure, the clutch slips,
so that the terminal voltage of the generator is main-
tained at a constant figure.

Indication of Resistance Value

This is. very important in those cases where the cir-
cuit or component to be tested possesses large electro-
static capacity; for instance, in testing a large con-
denser it is essential that the terminal voltage of the
generator should be absolutely constant.

The resistance of the article under test is indicated
by a pointer and scale on the Megger, and should its
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Some Practical Insulation T1ests
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The instrument used by the author in making some
of the insulation tests described is of the *“ Meg’’ type
shown here.
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resistance be too high to measure at that voltage the
pointer will move across ‘the scale to ** Infinity,” and
the test piece may be assumed to be O.K.

Another Form of ‘* Megger.’'

Within the last few years there have heen placed
upon the market small portable insulation testers at
a price within the reach of many amateurs, whilst at
the same time there are also a number of these still
to be obtained from those firms who- sell Government
disposal goods. For example, the well-known makers
of the ** Megger ' now supply a number of smailer and
cheaper testers under the trade-mark ‘‘ Meg.”” They
may be obtained both with and without clutches, the
latter being somewhat lower in price. My own insula-
tion tester is one of these latter.  The serious experie
menter would do well to consider the very many
possible uses of the various testers of this type upon
the market before dismissing them from his mind as
heing beyond his means,

Alternative Method of Testing

The second method of insulation testing is to place
a micro-ammeter in series with the component to be
tested and a battery such as an H.T. unmt (Fig. 1).

The leak resistance of the test piece at any given
voltage can be measured by reading the current flow-
ing in micro-amps., and calculating the resistance
by Ohms Law.

A Practical Example

For example, let us suppose that the particular test
piece is a valve-holder, and that the flexible leads from
A and B in Fig. 1 are joined to the grid leg and one
of the filament legs.
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Let the voltage between 12 and F be 100 and the
current indicated by the micro-ammeter be 2 mx(‘rn-

amps. By Ohm’s Law we have
E
R = — where
I

R = resistance in ohms.
E = voltage across EF.
I = current in amps.

){ﬂxxﬁsuﬂxﬂazﬁhﬂﬁleﬂﬂb

A typical micro-ammeter of well-known make, which
may be used in conjunction with suitable apparatus
for the accurate measurement of resistance values.

Then

100 X 10°

Lt almr e L
o 2

2X10

Therefore if the applied voltage is 100, a deflection
of 1 micro-ampere will be equal to 100 megohms. If
no detlection takes place the resistance of the test
piece may be taken as infinity. This method of test-
ing can be applied to condensers large or small, and is
also useful for measuring the resistances of grid-leaks.

s0Md{2

Precautions

It is a good plan to insert a limiting resistance in the
micro-ammeter circui!, to avoid injury to the instru-
ment in cases where the resistance of the test piece
might be low. With a small micro-ammeter reading
up to 50 micro-amps., a 2-megohm grid-leak in series
would prevent injury to the mstrument with roo volts
applied. This could be subtracted from the calculated
resistance of 'the test piece, or neglected altogether
in many cases, according to the magnitude of the leak.

A Further Test Method

Another method would be to use the test piece as
a grid-leak in an oscillating valve circuit, but 1 do not
propose to deal with this in detail in this shart article,
since the method requires careful mvestigation, and
may form the subject of a separate article at some
future date.

In all insulation measurement the experimenter
should view the matter in the proper perspective, and
separate those portions of the circuit where the insula-
tion should be of a high order from those in which a
moderate degree of insulation is all that is necessary.

Wireless Weekly

Testing Components

Low-frequency transformers, for
give ‘‘ Infinity ' when tested :—
(1) between windings.
(2) from primary to core.
(3) from secondary to core.
Infinity should also be obtained between the grid
and filament legs of valve sockets, between the wind-
ings of H.F. transformers, the terminals of condensers
and coil sockets, and aiso between any two points on
an insulating panel, etc. On the other hand, it would
be futile to aim at infinity in certain components which,
when connected in circutt, are shunted by a compara-
tively low resistance.

A Point to Note

An adapter in my possession at the moment is made
of an insulating matenal, which on test shows a resist-
ance of about 50,000 ohms between the connecting
lugs.  In practice this adapter carries a resistance
which is used to control filament current when a 6-volt
accumulator i1s used with certain valves in place of
another of 3 volts. This resistance, which has a value
of a few ohms, is therefore conuected across the two
connecting lugs referred to, and a moment’s thought
will reveal the fact that a leak of 50,000 ohms in
parallel with, say, 10 ohms is quite immaterial in
practice.

instance, should

Importance of Good Insulation

Going to the other extreme, however, I have also a
2 uF condenser, which on test shows an 80,000-ohm
leak. The effect of emploving this as an H.T. shunt-
ing condenser would be to draw from the H.T. battery
a steady flow of current approximating to.the load
imposed on it by one valve, which would be a very
undesirable state of affairs.

A view in the transmitting room at the Sheffield
Broadcasting Station.

WE ASK FOR YOUR CRITICISM.

In Your Own Interest turn to
Page 163 in this Issue.
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f———— 1 HE other day ! was
shown by a friend a
voltmeter which  he
had purchased for the
purpose of testing
5 . hizrh-tension batteries.
Being of an cconomical turn of
mind he had bought a very cheap
cne reading up te 120 volts, and
was not very satisfied with the re-
sults obtained with it. The instru-
ment, which was of.foreign make,
was of the moving iron pattern.
He suggested trying it across my
own high-tension battery to demon-
strate that its readings were in-
accurate. This offer T frmly de-
clined, but went round with him to
his house, taking with me a milli-
ammeter.

Heavy Current Taken

When the voltmeter was placed
across the extreme terminals of a
100-volt high-tension battery, the
ncedie, after wild movements
finally settled down for a moment
at about 6o volts. [t then began to
drop quite steadily down the scale.
I wired my milliammeter in series
with it to ascertain what amount of
current it was passing, and was not
surprised to find that this was in the
neighbourhood of a quarter of an
alﬂpCl"’.

Damage to Battery

It cannot be too strongly insisted
upoir that volimeters of this kind
are absolutely useless for obtaining

N

High-Tension Battery Voltmeters

The use of an unsuitable type of meter for checking the voltage of a high-tens{on battery may cause
serious damage to the cells, and the desirable features of the correct form of instrument to employ
for this purpose are indicated in these notes,

‘?%00\0‘00\00\0\000 AN NN LN EONCNCNE™
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Adjusting the aerial-lead-in and insulator at the Government wireless

station at Hillmorton, near Rugby,

claimed to be the world’s largest

wireless station.
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readings of the plate battery volt-
age.  What happens when they are
used is that the battery is prac-
tically short-circuited. An enor-
mous load is put upon it which
causcs its cells to become polarised
rapidly, so that the voltage at once
drops considerably. The battery
itself sutfers greatly during the pro-
cess, and the application of such a
voltmeter to jt for even the few
seconds necessary to allow its
pointer to come to rest may take
more out of it than weeks of actuai
working I connection with the
recciving set.

Instruments to Use

The only voltmeter suitable for
usc with high-tension batteries is a
moving coil instrument of high re-
sistance—the resistance should cer-
iainly not be less than 100 olhms
per volt. These instruments are
more expensive than those of the
moving iron type, but the extra ex-
penditure i1s well worth while since,
besides wiving accurate readings,
they inflict no injury upon one’s
high-tension battery.

A Suitable Meter

A type which I have found very
satisfactory for use with the wire-
less set 1s the double range pattern
which gives readings from o to ©
and from o to 120 volts. My own
instrument - has a resistance of
goo ohms on the lower scale and
18,000 ohms on the higher. It
thus passes a maximum of about
= milliamperes of current, whether
the accumulator or the high-tension
battery is being tested. This load
can certainly do no harm to the fila-
ment battery and it is not excessive
even for a plate battery composed of

small cells, since, owing to the
deadbeat action of the pointer,
readings can be taken almost
instantancously.

R. W, H.

HAVE YOU GOT YOUR COPY OF
‘ MODERN WIRELESS’?
OCTOBER ISSUE NOW ON SALE
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LISSENIUM.
==\ silent backgroundmm—

The purity and beauty of tone of Resistance Capacity Ampli-
fication is entirely spoilt if accompanied by any of the
atmospheric-like noises so often experienced with unsuitable
resistances.

THE LISSEN RESISTANCE is WIRE WOUND, thus providing a continuous

path which will carry heavy currents without risk of partial disintegration and
consequent noise.

THE LISSEN WIRE WOUND ANODE RESISTANCE is wound non-
inductively in sections—the self-capacity is also remarkably low. It is hermetically
sealed and cannot be affected by atmospheric changes.

The total resistance of the LISSEN WIRE WOUND ANODE RESISTANCE
1s 80,000 ohms—much higher than many other resistances on the market. It is
the value which has been found most suitable for all valves and is the one
usually recommended.

THE LISSEN WIRE WOUND ANODE RESISTANCE WILL GIVE YOU
THE REMARKABLE PURITY OF AMPLIFICATION ONLY OBTAINABLE
WITH THE BEST TYPE OF RESISTANCE CAPACITY AMPLIFIER—
WITH A PERFECTLY SILENT BACKGROUND.

THE LISSEN WIRE WOUND ANODE RESISTANCE - 10/-
LISSEN LIMITED

LISSENIUM WORKS,
30-32, FRIARS LANE, RICHMOND, SURREY.

Phone : RICHMOND 2285 (4 lines), Telegrams : ** Lissenium, Phone, London,"

LISSEN PARTS—
WELL THOUGHT
OUT, THEN WELL
MADE.

Send for Text Book
of Lissen Parts —
free to Readers of

this magazine.

i The LISSEN WIRE WOUND ANODE RESISTANCE - 10/~
DON’T MIX YOUR PARTS — THERE IS A LISSEN PART FOR EVERY VITAL PLACE IN A RECEIVER.
AN ADVERTISEMENT IN *° WIRELESS WEEKLY ** ls A GUARANTEE OF SATISFACTION TO BUYERS.
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WIRELESS An important

USER

WIRELESS
DEVELOPMENT

Dear Sir or Madam,

The determination to supply wireless users with
valves combining the utmost efficiency and reliability with
the lowest possible running costs has resulted after the most
painstaking research in the production of a complete range
of wireless valves embodying the very latest improvements.

These valves, which are marketed by The General
Electric Co. Ltd., will in future be sold under the.name
OSRAM-—a name known to everyone in connection with

electric lighting and one which has always been associated
with sterling quality.

Y ou may, therefore, have the assurance in purchasing
‘ an OSRAM VALVE that you will obtain the same high
degree of satisfaction unfailingly given by OSRAM Lamps.

What the OSRAM Lamp is to light, the OSRAM
VALVE is to wireless. [t is the proved and universally
trusted wireless valve.

Yours faithfully,

THE GENERAL ELECTRIC
COMPANY LTD.

FREE OFFER

THE KEY TO PERFECT WIRELESS RECEPTION

An extremely useful and novel indicator card showing at
a glance the right type of valve for any working condition
will be sent post free on application to Publicity Dept,
The General Electric Co. Ltd., Magnet House, Kingsway,

London, W.C. 2,
Neme
Sold by all
Address leading Wireless

Dealers, Etectrical
Contractors and
Stores.

Adot, of The General Electric Co, Ltd., Mognet House, Kingswoy, London, W.C.2

AN ADVERTISEMENT IN *“ WIRELESS WEEKkLY 7 Is A GuARANTEE Or SATISFACTION TO BUYERS.
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SHORT time ago it
was pointed out in
these columns (Hire-
less Weekiy, Vol. H,
No. 17) that the use
of frequencies rather
than wavelengths was very much
more scientific, and had much to
recommend it. In view of thesc
advantages, it was decided that the
frequency nomenclature should be
adopted generally by the Radio
Press publications in order that a
lead should be given to the radio
world in general on this importiant
subject.

Difficulties Involved

The change, however, [rom,
wavelength to frequency, although
desirable, is one which will ide-
mand a certain diligent application
in the early stages. We must be-
come accustomed to thinking in
terms of kilocycles rather than
metres, referring (for instance) to
21.0 as working on 838 Kilocycles
rather than 357 metres.

Accuracy

For the last few weeks we have
been giving the kilocycles equiva-
lent after wavelength figures, in
order to prepare the ground for
this change in nomenclature. These
frequency figures, however, have
been somewhat diflicult to deal with
for two reasons. In the first place,
a round number in metres very often
does not convert into an equally
round figure in kilocycles. In the
second place, the conversion tables
which have been used are worked
out on the accurate basis, assuming
the velocity of propagation of the
wave to be 2.9982 x 10° matres per
second.

A Slight Alteration

The difference, however, between
the kilocycles figures already stated
and those on the basis of the more
readily remembered 3 x 10° is only
about o.1 per cent.,, and in the
majority of cases the frequencies
employed are not acourate to this
percentage. Hence the conversion
of wavelengths to frequencies on
such an accurate basis is both un-

necessary and, in the present state
of aifairs, undesirable.

Convenience

The use of the approximate figure
is in many ways more convenient.
For example, 600 metres will be
found to be 300 kilocycles, 300
metres 1§ 1,000 kilocycles. In order,
therefore, to assist our readers stili
further in this matter of speaking
in frequencies, we shall in future
give the frequency figure worked
out on the approximate basis, and
for a time we shall give the wave-
length also in brackets. By this
means we hope to familiarise our
readers with the frequency nomen-
clature, and it will become common
practice to speak of the 500 to
1,060 kilocycle band rather than the
300 lo 6Hhoo-metre band. It will
readily be seen that the two terms
are equally convenient,

A Possible Objection

It may be suggested that this
action in ‘adopting the approximate
conversion is unscientific and un-
desirable. But the kilocvcle nomen-
clature is bound to come, and the
leading authorities in this country,
in Europe and in America are all

Wireless WeeAly

E THINK IN KILOCYCLES

In a recent issue of ‘‘ Wireless Weckly’’ it was notified that frequency equivalents in kilocycles would in

future be given together with wavelengths in metres. It has now been decided io adopt the practice :
of referring to kilocycles in preference to metres, and the reasons for this development are given in the 4
accompanying article. }
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tending towards the adoption of the
frequency basis. When this basis
is finally adopted, then stations will
be rated in terms of kilocycles, and
the frequency will be adjusted to a
round number of kilocycles.
Changes to be Expected

There is little to be’ gamed by
conlinuing to convert metres to kilo-
cycles on the accurate basis in or-
dinary conversation, because when
the change actually does come all
the kilocycle figures will be rounded
off into more or less integral values,
so that we might just as well adopt
these reasonable values at this stage
of the proceedihgs. Many readers
may find this change a little incon-
venient at first. ‘We have pointed
out, however, that there are many
advantages to be gained from the
use of frequency, and. secondly,
that the use.of frequency is bound
to come. A short table is appended
wiving the frequencies of the main

British and Continental broadcast-
ing stations.  In the case of the
British  stations, the frequencies

given are the actual frequencies as
measured at our Elstree labora-
tories, and not those corresponding
to the published wavelengths of the
British Broadcasting Co., Ltd.

Frequencies of Broadcasting Stations,
The figures are given to the nearest kilocycle, and are arranged in order of frequency.

Fre: Fre-
: Call q Call
Station. . uenc Station. : uenc
Sign. | 4 ke. y Sign. 4 e y
o . = Il Newcastle .. . -] sNO

Eiffel Tower FL {132 Madrid .. .. .| EAJs ;g;
Amsterdam PCFF 153 Bournemouth o 6BM 782
Radio-Paris SFR 168 Schenectady WGY 789
Daventry .. .. ..] 5XX 187 Manchester 2ZY 806
Konigswusterhausen LP 231 London 2LO 838
Geneva o HBI1 273 Cardiff 5WA 852
The Hague PCGG 280 lLeeds .. : 2LS 867
Hilversum .. HDO 283 Petit-Parisien — 869
Lausanne HB2 353 Plymouth SPOE ol 887
Prague .. ..| PRG 540 Hull 6KH 895
Berlin T Ko 594 Dundee {s 2DE go6
Aberdeen 2BD 606 Edinburgh .. 2EH 914
Swansea 58X 620 Nottingham sNG 920
Birmingham 51T 628 Liverpool 6LV 952
Ecole Superieure .| PTT 055 Bradford 2LS 967
Leipzig Se- 4 oo 660 Schenectady WGY 970
Belfast B Ot i ) 123 ) 683, Stoke-on-Trent .. 6ST 981
Stockholm .. SASA 702 Sheffield 6L'L 996
Rome .. IRO 705 Radio-Toulouse — 1,001
Glasgow bio g 5SC 706 Brussels . .. ... SBR |1,131
Munster .. .. .. — 732 East Pittsburgh ..| KDKA | 4,410

Ship and shore stations on 375, 500 and 666 kc. (spark).

83



Wireless Weekly

g@@@@@@@@@@@@@@@@@&@&@@@@@@@@@&9@@@ &%&36@@&?&5@6@@6@@@@&@@@@@@G@@@@&}

A Use for Discharged Dry Batteries

Dry cells which have run down after giving good service are often thrown away as useless, since of course
they cannot be recharged in the same manner as secondary cells.
indefinite life to such cells is described in the accompanying article.
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ANY ideas have been pub-
M]is!ied from time to time for
the utilisation of discharged
dry cells. ‘Most of these are found
on trial to be unsatisfactory on

account of the very temporary ser-
vice rendered by the treated cells,

the trouble taken to rejuvenate
them wusually not being worth
while. Also, the current output is

too small and dwindles too rapidly
1o be of any practical use for fila-
ment heating.

Low Cost

The treated cell here described

does not sufier from auny of these’

defects, and can be recharged as
often as desired at a cost of less
than 2d. each time. The voltage is
just under 1.5, and the cell will
deliver a steady current for hours
at a stretch.

Causes of Failure
The chief reason for the failure
of a treated cell is usually to be

N RN

//

///////////{///////////
LS

L3
I--
s *l
3 l-
A

.
4>|’

\\_““’\\\\\\

Fig. 1.—Here A is the sealing, B the
carbon compound, C plaster of Paris,
and D the zinc container.

///////

%

attributed not only to the method
of treatment, but also to the con-
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A cell of the type described by the
author as suitable for the treatment
recommended.

struction of the cell itself. 1In tlie
ordinary type of dry cell the centr:

carbon clement s con';ulc'ably
smaller than its zinc container, tc

allow for the surrounding la_ver of
impregnated  plaster of Paris, as
shown in Fig. 1. This results in a
small curient output, which is fur-
ther reduced by the high resistanc
of  the plaster layer, choked with

1he semi-insoluble waste product
of the original charge.
Construction of Cell
Owing to the  extensive use of

dry batteries for hlament heating,
dry cells have been developed
especially for this purpose. These
are designed with regard to the
necessity [or a comparatively large
and steady current output. This is
achieved by constructing the cell on
the lines indicated in Fig. 2. The
zinc container is fairly large to com-
mence with, and- is" entirely filled
with the carbon compound, except
for a thin layer of porous paper
lining the .case. The thickness of

this layer has been exaggerated in.

the illustration for the sake of

84

A method of giving a new and almost
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clearness ; actually it will be found
to be very litile thicker thaa the
zmc container.
Dismantling

This type of cell is particularly
suitable for conversion into a wet
battery, and as such it awill give
far superior results to the more con-
ventional and old-fashioned porous
pot Leclanche battery. Very litile
work is entailed in the process of
conversion ; the old zinc container,
the sealing compound, and the
paper must lirst be removed, taking
carc not to break the carhon com-
pound block in so doing.  Then
soak the latter in cold water for a
few hours, finally tying it round
with a piece of rag or cloth, as illus-
trated in Fig. 3. A thin sock tied
or sewn at the ankle, with the
lower part cut off, makes a good
sack for this purpecse.

Re-assembly
A solution is nmow made up
consisting of 3 or 4 ozs. of
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Fig. 2—A similar type of cell to that
shown in Fig. 1, in which C is a wrap-
ping of porous paper.

sal ammoniac to a pint of
water,  The sack is placed in a
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large jam jar and enough solution
poured in to cover it, leaving ithe
carbon rod and terminal projecting.
A piece of zinc will also need to be
placed in the solution to form the
negative eiement of the cell. For
this purpose the old zinc may be
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Fig. 3.—Showing how the carbon
compound block may be tied up in
a piece of cloth.

opened out and placed round the
saclk. This, though cffective, 1s
not, however, entirely satisfactory.

Local Action on Zinc

When the zinc is placed in the
solution, what is known as ‘* local
action ”’ takes place. Particles of
impurities in the zinc set up minute
electric currents, and it is thus
eaten away by the same process as
when the cell is actually in use. A
better plan is to obtain a new zinc
Lattery rod for a few pence and
amalgamate it.  After this, no
action wili take place except when
the cell is working.

Amalgamation

When the rod has been in
the solution for a few hours
it will be found to be clean and
bright. If it is now placed in
contact with a globule of mercury
the mercury will unite with it, and
may be spread in an even coating
all over the rod.

Advantages

This cell with an amalgamated
zinc rod has an advantage over all
other batteries and accumulators in
the fact that it may be left unused

for any length of time withour
deteriorating, and will immediately
give its full voltage and current,
with enly the addition of sufficient
water to make up for that lost by
cvaperation.

Suitable Cells

For the benefit of those who like
to know the actual articles used in
cxperiments, of which descriptions
are given, it may be mentioned that

seescenvonescnntee

types. The anode to filament impe-
dance is given as 65,000 ohms, and
the amplification factor as 4. The
grid to hlament impedance is given
as 4,000 ohms only. If this is cor-
rect it is, of course, a radical
departure from the existing type of
valve, in which the grid to filament
impedance is nearer 300,000 ohms.

Reduced Cost

If this type of valve proves satis-
factory in actual use {and it has cer-
tainly given every indication that it
may do so), it will result in the com-
piete elimination of the exhausting
process in valve manufacture. Since
the exhaustion of the ordinary tyvpe
of valve accounts for something like
50 per cent. of the actual cost of
rmanufacture, it will be seen that a
very considerable reduction in the
price of valves would result if this

® 0008 000000000000000000000000000000000000000000000000000000600030000040000500000as00000000000000

INVENTIONS AND DEVELOPMENTS

(Continued from page 77)
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the cells used by the writer were
those known as ‘‘ Columbia Radio
A Batteries,”” but any cell of the
new type will do for the purpose.

Discharge Current

One converted battery will supply
curreni for a valve of the one-volt
o.25 amp. class for several weeks
of average use. Two in series will
light a valve of the .06 type for
about two months at each charge.

invention became generally used.
The filament is reasonably robust,
but even if it should be broken, it
can easily be replaced by undoing
two screws and inserting a fresh
length.

The whole valve is mounted on a
four-pin socket, which is made to fit
the American valve holder, and is
provided with a cover to shield it
from draughts. The assembly of
the complete valve in a valve-holder
of the American type is shown in the
smaller photograph.

NO. 4 OF

. “WIRELESS” ,
NOW ON SALE.’ Price 2d.

In the control room of the Sheffield Broadcastirrg Station.
85
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THE WIRELESS EXHIBITION

We give below a list of Exhibitors and Stand Nos. at the Wireless Exhibition being held at the Horticultural
Hall from October 10 to 16, and a general plan of the hall showing the arrangement of the stands,
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BerTRAM DAy & Co., Ltbp., 9, Charing
ross, S5.W.1.  (69).

BrANDES, LTD., 296, Regent Street,

W.1. (34.)
Brerwoop, LTp., 12-18, London
Mews, Caple Street, W. (63),

Brit. ExcIN. Propucts Co., Windsor

House, Victoria Street, 5. W.1. (51).
(., Victoria Road,
(9, 10, 11).

Browxn, LTD., S.
North Aecton, V.

BuLLer, W., 28, Holywell Lans,
E.C.3. (13).

C. A. C., Ltp., 10, Rangoou Street,
E.C.3. (48, 49).

CasseLL & Co., LTp., La Belle Sauvage
Yard, Ludgate Hill, 12.C.4. (30).

CLEARTRON Rapio, Lrp., 1, Charing
Cross; S.W. (44).

CoiLIiNSON PrEecisioN Screw Co,
LTp., Provost Works, Macdonzald
Road, Walthamstow, E.17. (62).

Curris, Lrp.,, PrrER, 75, Camden
Road, N.W.1. (27, 28, 29).

E~xeErRGo Propucts, Lrp., 2, Olivers
*Yard, E.C.1. (25, 26).

ENGINEERING WoORKS, Thurlow Park
Road, W. Dulwich, S.E. (70).

FeLrLows MagNETO (0., LTp., Cumber-
land Place, N.W.10. (12, L7, 18,
23).

Fixstoxn Mre. Co., Ltp., 2, Finsbury
Ave., E.C.2. (61).

Forumo Co., Crown Works, Crickle-
wood, N.W.2. (71).

Grauam & Co., R. F., Norbiton
Eugineering Works, Kingston-on-

Thames. (38).

HixperLIicH, A., 1, Lechmere Road,
N.W.2. (3).

Icranic ErLecrric Co., Lrp., 149,
Queen Victoria  Street, 1.C.

(32, 33).
J. R. WireELEss Co., G-8, Rosebery

Avenue, Clerkenwell, E.C. (7).
J. W. B. WIiIrgLEss, LTD., 320a,
LEuston Road, N.W.1. (65, 66).

LovErLaNDp Bros. & Sons, Crescent
Place Works, Norbury, S.W.i6.

(52).

LoweNADLER, F. W., Ely Place,
Holborn Circus, E.C. (1).

Microam ENcIN. Co., 1la, College
Street, E.9. (57).

MOTORISTS PurcHas. Assn., 062,
Conduit Street, W.1. (15, 16).

NEw LonNpox ELrc.
East Ham, E.6.

Worxks, Ltp.,
(40-41).

NeEw Timmes Sares Co., 61, Leather
Lane, 1.C.3. (14).

Plan of the ROYAL HORTICULTURAL HALL.
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CHTRANCE HALL

Ormspy & Co., L., 28, Page Street,
Westminster, S.W.1. (75).

PenToN Encin. Co., 15, Cromer Street,
W.C.1. (73)

PeETTIGREW & MERRIMAN, LTD., 122,
Tooley Street, S.E.1. (67, €8).
PorraBLE UtiLiTIES CO., LTD., Iisher
Street, Southampton Row, W.C.1.

(42, 43).

Rap1arc Erec. Co., Ltp., Bennctt

Street, Chiswick, W.4. (22).
Rapio Press, Lrp., Bush House,
W.C.2. (45.)

Rapio RecerrtioNn Co.,
Road, Victoria, S.W.

RariNiT, LTp., 39,
Earlsfield. (31).

READ & Morris, 31, Rustcastle Street,

110, Wilton
(56).

Crotin - Road,

Oxtord Street, W.1. (72).

REFLrx Raprto Co., 45, Stamford
Hill, N.16.  (4).

RErgate Rapio Co., Leigh, Reigate,
Surrey. ().

Rorax, Ltp., Willesden Junction,
N.W.10. (35, 36).

ScLERINE Crystan Co., 4a, Aubery
Road, Walthamstow. E.17.  (5).

SEAaGULL, LTp., 5a, Newcastle Place,
Edgware Road, W.2. (24).

SeL-Ez1 WireLEss SupprLy Co., Ltp.,
6, Gireek Street, Soho,W.1. (20, 21).

SERENADO MrG. Co., Ltp., 22, Paper
Street, E.C. (19).

SEXTON-BaARNES, LTD., 61, Borough
Road, S.E.1. (53).

SiLvErTOWN Co., Silvertown, E.16.

(46, 47).
Simon Bros., Lrp., 21, Panton Street,

Haymarket, S.W. (2).
Sparks Rapro Svuppries, 43, Gt.
Portland Street, W.1. (55).

SterrLa Propucts, Lp., 31, Wybert
Street, N.W.1. (8).

TrapErR Pusrisuing Co., LTp., 139,
Fleet Street, E.C. (50).

WarMmeL WIrRELESs Co., 332, Goswell
Road, E.C. (54).

WESTERN ELECTRIC CoO., LTD., CoOn-

naught House, Aldwych, W.C.2,
(37, 38, 39).

Woops, H. W. 15-16, Railway
Approach, London Bridge, S.E.1.
(64).

ZeErrLiN & Sowns, 41, High Holborn,
W.C.1. (74).
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Nearly! o8

YOU nearly tuned in that elusive D.X. station

the other night too! Certainly you'd have
succeeded but for that little extra efficiency in your
tuning condensers and controls which was lacking.
Replace your present condensers and dials with the Victoria

nstruments here described, and notice the marvellous improve-
ment and ease in your tuning in both distant and local stations.

OBSERVE THESE POINTS OF SUPERIORITY

Fixed and moving vanes designed to give perfect square law
reading. Ball bearings. Vanes insulated by ebonite supports
outside the electrostatic field. Sturdily constructed, yet present-
ing a pleasing appearance with highly finished aluminium end
plates, nickelled supports and brass vanes. A really first class
condenser, particularly ideal for short wavelengths.

THE VICTORIA VERNIER DIAL

You can obtain a micrometer variation of the whole condenser
by using the “ VICTORIA' VERNIER DIAT, which has a
ratio of 300 to 1, obtained by a precision screw motion. No
gears, therefore no back lash. Coarse and-fine tuning provided
for. Sunitable for use with any standard coudenser or
variometer. Price 4/9.

PRICES.

.00t - 16/~
00075 - - 15/6
.0005 - - 14/9
.0003 - 14/-
0002 - 13/8

Fitted with Vernier
Dial and precision
extension handle as
. ! illustrated,2/6 extra
For purposes of illustration, on prices quoted
section of panel is wnot above.

Shown in correct position.

E said: ‘“ Whenever a betler
condenser is produced the
‘ Victoria' will make it.”

Here is one.

From your
Dealer.

\ _/

VICTORIA ELECTRICAL (Manchester) LTE.
Victoria Works, Oakfield Road, Altrincham, Cheshire.

Barclays Ad. B
AN ADVERTISEMENT In ¢ WIRELESS WEEKLY

ADVERTISEMENTS

Ex}

WIRELESS WEEKLY iii

Secure x
one of these

e

{ DUSTPROOF
CONDENSERS

The *“Microhm ” Variable Condenser possesses many

advantages over the usual open type. Being entirely

enclosed it is perfectly dustproof, whilst the shielding

of moving parts obviates complicated capacity variation,

Metallic case may be earthed if desired. No backlash

1s possible, adjustment is micrometer-like in its precision.
One hole fixing.

List No. RC89/1 Standard (Type C)
.0005 mifd. - cach 6/8

.00025 - -, 6/8
List No, RC89/s Square Law (Type W)
.001 mfd - - each 8/4
‘0005 ,, - » 718

.00025,, - -, 7;6

ORDER FROM YOUR LOCAL WIRELESS DEALER.

BrownBrothezs

~ Allied Companies —
THOMSON avo BROWN BROTHERS Lt
BROWN BROTHERS (weuano) Lo

WHOLESALE ONLY

QREAT EASTERN STREET, LONDON, E.C.2
126, Qeorge St., EDINBURGH, and Branches.

ZRADIO

\SEVICEE/

See the entire range of these world-
famous wireless components and the
new lIgranic 6-Valve Supersonic-
Heterodyne Receiver -Outfit on

Stands 30 & 33

at the Wireless Exhibition
and Radio Convention

OCTOBER 10th to 16th

Royal Horticultural Hall

(s minutes from Big Ben)

1f you cannot visit the Exhibition, write for the
new Igranic List Y.70.

IGRANIC ELECTRIC Co. Ltd,
149, Queen Victoria Street, London
Works : BEDFORD,

Is A GUARANTEE OF SATISFACTION TO BUYERS.
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EFESCA

e
The Efesta Vernistat (Patent) is
the most delicate filament control
\ yet invented, and should be used
\ 1 wherever a separate rhetostat is

employed for H.F. and detector
valves, The Vernistat is smooth
and silent in operation, and ab-
solutely safeguards the valves
from an accidental burn-out
through too rapid switching on,
-\ ( Three complete turns
of the knob are required
to bring in or out the
whole resistance,

\

Q P The Vermstat is made for both dull and bright emltter
filament control, resistance 5 ohms or 30 ohms.

Price complete 6/- each.
Examine the possibilities of Efesca Components for
experimental work, Their precision, their convenience
7 and their instrument finish, quite apart from the many
d patents incorporated in their design, lend themselves
particularly to the work of the experimental enthusiast
and the home constructor who aims at utmost efficiency.

Efesca Components and Efescaphone
sets are sold by all good Wireless
Dealers and Electriclans, Write for
Catalogue No. 559 and name of

A

Tl|| i

nearest dealer.

e || COMPORENTS || s s

FALK, STADELMANN & CO., LTD.

EFESCA ELECTRICAL WORKS, 83-93, Farringdon Road, LONDON, E.C.1.

and at Glasgow, Manchester and Birmingham.

EFESCA ANTI-CAPACITY SWITCH
Double-pole, double throw switch specially designed EFESCA SQUARE
to minimise the capacity which exists in most LAW CONDENSER

EFESCA SPEECH AMPLIPYING
TRANSFORMER (Type *C.%)

Designed to give the amplification
of a power tranaformer without the
Josy of purity of reproduction gener-
ally expericnced with power ampli~
fication. Ratio 2.7 to 1. Onbe-hole
fixing

~ change-over switches. Price, 8/ 001 14/-
'0005 10/6
‘0003 9/-
‘00025 9/~
Complete as
illustrated

AN ADVERTISEMENT IN “ WIRELESS WEEKLY *’ Is A GUARANTEE OF SATISFACTION TO BUYERS.

.
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Mr.Ford Having defied the postal

and the . (horities to enter his

Post Office. -

house under the provi-

sions of the Wireless

Telegraph Act, Mr. R. M. Ford, of

Park Row, Albert Gate, W., wrote

to the Postmaster-General offer-
mng—

““ to keep any appointment you
may see fit to make at this ad-
dress, when [ shall be ready to
give your spies a fitting and
hearty reception to an English-
man's home.”’

As a result, two representatives
of the Post Qikce went to the house.

Answering one of the ofhcials,
who asked if Mr. Ford declined to
allow them to examine anv wireless
apparatus the premises might con-
tain, Mr. Ford said he did not admit
that he had any wireless apparatus,
but he would not allow a search to
be made.

The ofhcials then withdrew. A
further visit has now been made by
a Post Ofhice official and a police-
man. On this occasion they found
riothing but an aerial, of which they
took possession.

* % %

The New In a short talk broad-

W"!;'f:’g“‘ cast recently, Capt.
¥ Eckersley stated that

as a vresult of the

tests carried out by European
broadcasting  stations on wave-
lengths especially allotted for
the purpose of these tests, it
has been provisionally decided at
ihe subsequent Conference at
Geneva to make the necessary
charges in the allotment of wave-
lengths in November or December
of this year. Capt. Eckersley jaid
some stress on the fact that the
European courtries represented at
Geneva have in mind an ideal of
the internationalisation of wireless
broadcasting, while the B.B.C, in
particular are equally anxious to

News

give the utmost service to the cry-
stal user. It seems probable, there-
fore, that the general tendency in
the future of broadcasting in
Europe will be towards the estab-
lishment of a small number of com-
paratively high-power stations.
* * *

Mare  An extension of broad-
Broad- casting hours for the
asting.  jenefit of night workers,

hospital patients, and others who
are debarred from listening during
the evening, is being made by the
B.B.C.

As an experiment, the B.B.C. are
transmitting from Daventry addi-
tional programmes from 11 a.m. to
2 p.m. daily, except on Saturdays

‘and Sundays. Programmes consist

of studio performances relayed from
London, and of outside broadcasts
taken from London restaurants and
places of entertainment. No
gramophone records are included.

* * *

Broadcasting Messrs. Marconi’s Wire-
inltaly. jogs  Telegraph Com-
pany, Ltd., have re-
ceived an order for a broad-
casting station in Rome of a
larger  power than the one
which was erected by them there
some time ago, and which is
now  working. As soon as the
larger station, which is a 12 kw.
station, is in operation, the smaller,
a 6 kw. station, will, we under-
stand, be removed to Naples.
Naples will thus be added to the
foreign stations available for British
long-distance listeners.

* £ %*

Wireless The new wireless sla-
im tion  at ulianehaab,
CHeBbans in  South JGrcenland.
recently cstablished direct connec-
tion witl;, the Lyngby Station, in
Denmark, for the first time.
Julianchaal Station is. the largest

87

ireless

in Brief:

Wireless WeekKly

of the four wireless installations
which Denmark has been erecting
during the past twelve months; it
is intended for direct communica-
tion between Copenhagen and  the
Faroe Islands.

The broadcasting station at Ang-
magssalik, on the south-east coast
of Greenland, was opened in July,
and will be used for the transmis-
sion of official messages via lceland,
Godhavn and Godthaab; the other
two wireless stations in Greenland,
are intended for communication with
Julianehaab. That at Godhavn is
already open, and that at Godthaab
is expected to be completed very

sSoON,
* *

Mr. Guy Burney, late Managing
Director of the Sterling Telephone
& Electric Co., Ltd., has opened
offices at Morning Post Building,
346, Strand, London, W.C.z (tele-
phone: City 2373). Mr. Burney
proposes to interest himself in the
development of patented articles—-
mechanical, electrical, and other
kinds—and he will be pleased to
hear from his old friends in the
industrial world, and otheré desir-
ous of placing any new invention
before him.

k3 * %

Wireless  According to a recent
Fara::ers survey by the United
* States Department of
Agriculture, the increasé -in -the
number of farms using wireless.
sets, from 305,000 in 1924 to over
550,000 in the present vear, is due
to the need .for prompt market in-
formation in merchandising farm
products, the educational value of
wireless and its entertainment
features. The growth in the use of
broadcasting by the agricultural
population of America is a notable
point in the phenomenal develop-
ment of wireless communication of
the last few years.
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This view shows clearly the connections to the valve holder and how the air-
core choke coil is mounted.

HE following article
describes a short-wave
receiver  with  inter-
i changeable coils.
Capacity reaction
used, thus doing away
with swinging coils and their dis-

15

advantages as regards obtaining
fine adjustments, and also the
marked effects they produce on
tuning.

This time last year - saw the
amateur who was interested  in

short-wave reception intent on the
design of a receiver that should go
down to so metres (5,096 kc.), so
that he might receive the transmis-
sions from KDKA which were being
sent out on a wavelength in the
neighbourhood of 60 metres- (4,997
ke.).
Shorter Waves

This year, with the amazing
developments of the last few months
with régard to long-distance day-
light communication on 20 metres
(14,991 'ke.), sees old sets being re-
designed. I we examine the sefs
used last year for so-metre work,
we find in many cases that they are
unsuitable fer 20 metres. Either

R T AR UM HHTH

A SIMPLE SHORT-

By C. P. ALLIN:

With the approach of longer eve
improvement to be expected in
many people will be turning th.
struction of a short-wave receit
The receiver described here ha:
in its simplicity of constructio

DR I HHITIIE
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approximately with  the figures
obtained.
Design of Receiver

It was therefore decided entirely
to re-design the recciver and to re-
butld it on improved lines. No
cabinet was to be employed, as, at
the very high frequencies invelved,
it is better to have the field of the
inductances as free as possible. The
size of the panel, tco, was to be
kept down, and though this possi-
blv might have been drilled out
with some slight advantage as re-
gards reducing the amount of solid
dielectric present, and also perhaps
reducing the capacity between com-
poncnt  and component, it was

the tuning inductances are fixed,
giving only a limited tuning range,

4

+

4
4
L
4
1

or clse undesirable self-capacity is
found to be present, selting a limit
to tlie lowest wavelength that can
be received, or hoth. How serious
this problem of self-capacity can be
is shown by a recciver that -the
writer had used with great success
down to oo metres, American
amateurs, for instance, on the
75-8o-metre (3,998-3,748 ke.) band
being received at great strength.
Stray Capacities

On attempting to get down really
low, it was found imporsible to get
below 20 metres, even with a two-
wurn coil, and, further, it was found
that with this coil a .0003 ul tuning
condenser only gave a tuning range
of from 20-26 metres {14,901 to
11,532 ke.). A rough consideration
of the components in use led to the
conclusion that the stray capacities
present in the circuit due to the
minimum capacity of the tuning
condenser, the valve-holder and
valve, the coil mounts and wiring,
amounted to about 1oo uul’, and on
calculating the effect of this on the
tuning range it was found to tally

decided that the effect would be so
small as hardly to warrant the extra
work involved.

Special Features

The completed receiver is shown
in the photographs, and reference
to these will help to make clear

C, 0003 ufF
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Cq0002F
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Fig. 1.—In this circuit diagram L3 is an at
controlled by means of the uvc

S o o s
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nings and the consequent
long-distance reception,
eir attention to the con-
er for the coming winter.
;“much to recommend it
# and ease of operation.

e I
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some of the points in its design
which may here be discussed. View-
ing the receiver from the front, the
chief point to note is that only the
H.T. and L.T. tetminals are carried
on the panel. ‘The telephones are
placed in circuit by means of a plug
and jack, the jack Déing conve-
niently placed in the centre of the
panel. The left-hand dia! is that
of Ci, the tuning condenser, and
has a 20-1 reduction gear incor-
porated. [Even with this, tuning is
found to be somewhat critical below
the go-metre (7,496 kc.) mark. The
right-hand dial controls Cz, the re-
action condenser, which is also a
geared type with nsulated spindle.
The variable grid-leak, which is ad-
justed by the knob in the centre,
1s found of great use in enabling a
perfectly smooth reaction control to
be obtained.
Terminals

Looking at the receiver from the
back, it will be secn that the aerial

LT

'
|

r-core choke coil, and reaction is
iriable condenser C2.

CTITHERG T
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In order that the receiver may operate satisfactorily on short wavelengths
the wiring must be well spaced out.

and carth terminals are carried on
a small strip of ebonite on the right-
hand side. This enables the aerial
and earth leads to he kept well out
of the way, so that (in the case of
the aerial lead, and perhaps also
the earth lead if a long one) they
will not be so near to the body as
to cause the introduction of varia-
tions in tuning whenever the ex-
perimenter moves nearer to or fur-
ther from the set. It will be noted
that two aerial terminals are pro-
vided, and the odd-looking object
connected between them is a small
series condenser, the construction of
which will be dealt with later in the
article.  The two coils L1 and I.2
are mounted. close together, and the
clip shown is used to connect the
zerial to tappings on L1, small
pieces of copper wire being soldered
to the coi! for this purpose. The
short connection between one side
of Lz and the grid of the detector
is clearly shown.  This could not

Wireless Weelly
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have been madc shorter without 1

bringing thé valve mounting oo {
close to the #eld of the coils. As
will be seen, a V24 valve is used,
this type being particularly suited
to the reception of very short

waves. 0 )

+

Hand Capacity x

In. constructing this receiver, the )

scheme of wiring shotld be closely
followed, as it has been spaced out
as widely as  possible without
making connections unduly long. )
The shielding of 1the tuning con-
denser is found of great use in
helping to eliminate hand-capacity
effects, and this is also helped by
the position of the earth and L.T.

leads close to the bottom .of the {
panel. Filament rheostats of the 4
dual type arve used, so that either ¢

bright- or dull-emitter valves may
be used, while a single dry cell is
permarently connected in the grid
circuit of the L.i". amplhfying valve,

> 0-—¥ -

- ’ e < B e ]
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though with some valves two or
three may be used with advantage.

Turning to Fig. 1, the circuit
diagram, those who have read the
article on rthe ‘' Novel Three-
Valve "’ receiver, described by the
writer in Modern Wireless for May,
1925, will see that the circuit used is
very similar to that used in this
receiver, Instead, however, of a
swinging coil being used for L1,
this is fixed, and a variation of
aerial coupling is obtained by means
of an aerial tap, while reaction is
controlled by means of a variable
condenser. A choke coil is con-
nected in the H.T. + lead, as shown
at L3.

Components

The following components and
materials are required to build this
receiver, and those who wish exactly
to copy it will find that the makers’
names have been given :»—

One cbonite panel, 12 in. x 8 in.
x % in. (Paragon).

One piece of wood for base-board,
173 in. x 82 in, x 2 .

One .coo3 pF variable square-
law geared type condenser (Collin-
son).

One .00o3 pF variable square-
law geared type condenser {(Suc-
cess).

One .0002 puF fixed condenser
{Therla).

One low-frequency transformer
(Success).

One radio choke coil, or }-lb.
No. 24 d.c.c. copper wire.

One V24 valve and holder {Mar-
coni Scientific Instrument Co.).

One antiphonic vaive - holder
{Burndept Wireless, Ltd.).

Two dual type filament resist-
ances (Burndept \Vireless, Ltd.).

One variable grid-leak (Bret-
wood).

One single-circuit jack (Elwell).

One piece ebonite, 3% in. x 1 in.
x 1 in., for terminal panel.

Six pieces ebonite, 3 in. x I in.
x 1 n., for coil plugs and mount-
ings.

% lo. No. 12 S.\W.G. bare copper
wire for coils.

Four valve legs.

Eight valve pins.

The small coil form-
ing the aerial series
condenser can be seen
at the near end of the
baseboard,

Seven nickelled W.O. type termi-
nals. -

One spring clip (Burndept Wire-
less, Ltd.).

:

Y

FaC-

Fig. 2.

~ 12" — >

The dimensions given above for marking out the panel may be used

to obtain the lavout of thc actual set described.

go
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One dry cell for grid bias and
quantity of square tinned copper
wire for connections.

One set Radio Press panel trans-
fers.

-

Ebcnite Panel

A dimensioned panel lay-out is
shown in Fig. 2, and this will assist
in determining the position of the
components on the panel. The
heles for fixing the components
having been drilled, the panel trans-
fers should be applied next, after
which, if necessary, the panel may
bhe wiped over with a slightly oily
rag to give it a rich black surface,
taking care to wipe off any excess
of oil, otherwise dust will collect on
the panel, to the detriment of its
appearance and insulation. This
having been done, the components
and terminals which go on the panel
may be mounted.

Coils and Mounting

The construction of the coils
should next be undertaken. Those
shown were wound on a former
about 2! in, diameter and sprung
off. They were then made seif-
supporting by binding the turns
together with string, the string

D ™
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having previously been socaked in
parafin  wax so as to render it
immune from damp.  The coil
mounts or plugs are pieces of
ebonite, 3 in. x 1 In. x 1 in, in
which two valve legs are fastened

Holes may be drilled be:ween the
sockets, if desired, to reduce the
amount of solid dielectric present.

2 in. apart with a soldering lug
under each lock-nut. The ends of
the coil go through twe holes out-
side the valve legs and 24 in. apart,
and a short length of wire is sol-
dered on to thelug and the coil, thus
making connection with the valve
legs. The coil-holders are made
from similar picces of eboniie with
valve sockets into which the legs
are inserted. Connections are again
made by the use of lugs. . The valve
sockets may ecither be tapped into
the ebonite strips or glse fastened
by means of lock-nuts. In the latter
case the strip must be carried clear
of the base-board when mounting
it, by means of washers.

Holes to Reduce Capacity

The strips have three $-in. holes
drilled m them, as shown in the
above photograph, so as to reduce
the amount of dielectric between the
pins or sockets, thus not only reduc-
g the capacity of the mounting
but also reducing losses to a certain
extent.

Coll Sizes

Four coils are required to cover
the wavebands between 7o and 15
metres (4,283 and 19,988 kc.), and
with the former of the size given
the numbers of turns required are
10, 7, 5, and J. For wavelengiths
ahove the topmost range of the 10-
turn coil, other coils would need to
be constructed. In order that the
acrial may be connected as desired,
small pieces of copper wire are sol-
dered to the coil at a couple of
points in the case of the larger coils,
and mm one place only (not at

the «centre) with the smaller
ones. By reversing the coil in the
holder the proportion of the coil
that is included in the aerial-earth
circuit may be varied, thus avoiding
the need for more than one tap.

Next mount the Vz4 valve-holder
on a small piece of angle brass by
means of two 6 B.A. screws passed
through the corners, two holes
being drilled in the angle so as to
allow these to come through. Two
other holes allow of wood screws
fixing the whole on the base-board.

I'he Choke Coil

The radio choke coil employcd
was made by winding 150 turns of
No. 24 d.c.c. copper wire honey-
comb fashion on a former of the
spoke type. The coil was then
dipped in molten parallin wax and
the surplus wax carefully shaken
out. When cold the whole was
wound over with empire tape and
fixed to a small strip of ebonite, and
mounted on the base by means of
two %-in. wood screws. Tt should
be mounted as shown with its axis
at right angles to the axis of the
tuning coils, so as to prevent inter-
action between their fields.

Aecrial Series Condenser

Lastly, the small terminal panel
carrying  the two aerial terminals
and the earth terminal may be con-

Wireless Weekly

structed and mounted in position.
The series condenser mounted be-
tween terminals At and A2 consists
of about 18in.of No. 18 gauge d.c.c.
copper wire (previously waxed to
exclude moisture) twisted together,
the end of one wire being soldered
to A1 and the end of the other to
Az, If the aerial is such that it is
ditheult to make the set oscillate, it
Jnay possibly be found necessary to
reduce the length of the two wires
forming this condenser, while. if
oscillation is readily obtainable a
little more may be used. The chief
poiat is that when using it in the
acrial circuit the set should oscillate
over the whole waveband covered
by the smallest coil.
Wiring

All the components that go on
the base-board mav now be mounted
and the panel fixed thereto. The
wiring diagram shown in Fig. 3
shows the relative positions they
should occupy, and also gives the
wiring scheme, which should be
carefully followed. All leads should
be spaced well apait, especially any
that have to run parallel for any
distance. The wiring is all perfectly
straightforward, and the only point
that requires mention in anv way
is the lead from the reaction con-

(Continued on page g9.)
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Fig. 3.—The components on the baseboard are well spaced, and the choke
coil, L3, is mounted at right angles to L1 and L2.
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ITH the increasing use of

V‘/ super-helerodyne receivers

and other forms of portable

sets, -frame aerials have recently
come infp prominence for amateur
receiving equipment.  One of the
advantages which is claimed for the

" use of the framé aerial is that the

directional effect may be utilised in
reducing interference from un-
wanted stations. E

Lack' of Directional Effect

. 1t is often found, -however, in
practice, that this directional effect,
although present, is not sufficiently

A frame aerial of a type commonly used
for the broadcast frequencies.
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SOME NOTES ON FRAME AERIALS

By J. H. REYNER, B.Sc. (Hons.), A.C.G.I., D.I.C., Staff Editor,

marked to enable
the full advantage
to be obtained.
The rotation of the
frame certainly pro-
duces a variation in
the signal strength,
but it is very often
impossible to re-
duce the signal
strength actually to
zero. If any un-
desired station is
to be eliminated it
is, of course, essen-

Sl Nl R e e By SleBlek a-alu-Mu-Re R iRleealu Ve 3]

tial that there
should be some
position of the

frame at which the
signal strength is
zero, so that unless
the frame is operat-
ing satisfactorily it
will not counteract
the interference.

Response of a Frame
to a Wireless Wave
there are
reasons for this
state of aflairs,
which will readily
become apparent if
the action of the
frame is considered
in a little more de-
tail. A frame aerial
is often spoken of
as responding to
the magnetic field of
the wireless waves.
Although this is perfectly correct, a
frame aerial may be considered from
the same point of view as an or-
dinary aerial, that is to say, as
responding to the electrostatic field.
The electric and magnetic fields are
merely different manifestations of
the same phenomenon, so that, for
the sake of consistency, many
people prefer to regard a frame from
the eleciric point of view rather than
the magnetic.
Effect of Incoming Wave

Let us take first of all a simple
loop aerial such as is shown in
Fig. 1. Here an clectric wave

g2
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Users of frame aerials who have been at a loss to account
for the lack of directional properties often exhibited by this
form of aerial will ind that these notes will go some way to

explain the reason for ithe phenomena encountered.
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passing this aerial will affect the
side AB of the loop as a simple
aerial, and will induce voltages in
this side of the loop. The waves
will now pass over the frame, and
since the sides AC and BD are
parallel to the direction of travel of
the wave, there will be no EM.F.
induced. When the wave reaches
CD, however, an E.M.F. will again
be induced in this leg of the frame,
acting as a simple aerial.
Difference of Phase

These two E.M.F.’s which have
been induced in the frame will pro-
duce currents in opposite directions
round the frame, and will thus tend
1o cancel each other. When the
frame is in the position shown,
however, the electric wave reaches
the side AB before it reaches the
side CD.  There is thus a slight
phase difterence between the two
E.M.F.’s, so that they do not com.
pletely cancel each other, and a
small resulting E.M.F. is left. If
the frame is turned at right angles
to the direction of the wave, then
the waves will afféct the sides AB

and CD simuftaneously, so that
Electric
Freld A C
Direction
of Wave

i

Fig. 1.—When the frame is in the plane

of the wave there ts a maximum phase

difference between the EM.F’s in
AB and CD.

there will be no phase difference,
and the two E.M.F.’s will actually
cancel each other. In this position,
therefore, the reception - on the
frame will be a minimum.
Loop and Frame Aerials

If now instead of having a simple
loop of wire we have a frame con-
sisting of several turns of wire, then
each individual turn will act in the
manner just described, and the
resuiting E.M.F. will therefore be
several times as great as it would
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ADVERTISEMENTS

Stands

Dull Emitter Valves cost 14/~ each.
It takes a 2.valve Set to operate
an ordinary Loud Speaker. Valves
need renewal when burnt out. The
Crystavoxusesnovalves—it works
straight from your Crystal Set.

S

A high tension battery will cost
about 15/-. It will last about six
to nine months according to the
size of your Set and the amount of
current it requires. The Crystavox
uses no valves and therefore
requires no high tension battery.

TORS

0

A good Accumulator will cost
about 15/- and will require charg-
ing at periodical intervals —a
constant expense. If you use a
simple Crystal Set anda Crystavox
you'll save the constant expense of
Accumulator charging.

Special offer to
London Readers

During the week ending October 16th our
Mortimer Street Showroom will be open
every evening until 10 p.m. for demonstra-
tions of the Crystavox on actual Broad-
casting. Call in and hear the wonderful
results which can be obtained—for purity
of tone and simplicity of operation the
Crystavox is without equal. Those living
within 5 miles from Marble Arch who
cannot attend the demonstrations are
invited to write to us for a free demonstra-
tion in their own homes. No obligation
to purchase

WIRELESS WEEKLY ¥
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The only Loud Speaker which

works direct from a Crystal Set

ITHIN 75 to 100 miles from
Daventry thousands of Crystalusers
are now finding that they can get Loud
Speaker results direct from their Sets by

means of the wonderful ;i
Try this Test:

Crystavox. Here is a super- :
sensitive Loud Speaker,

means to you. Just tune in at any time
and you can obtain perfect Loud Speaker
reproduction—not a whisper bit real
volume. Any member of the family can

............ wooinesny us€ it—its simple mechanism

i is proof against mishandling.

2 : i Owing to the wide :

which for purity of tone S e T i For those fortunate eno}tlxg}}
and economy of upkeep, : ditionsitisnot possible : ‘to live within easy reach o
is absolutely unrivalled. In : to guarantee that : 3 Broadcasting Station, the

5 y i i every Crystal set will : use of a Crystavox o
fact, it requires no valves or :  workaCrystavox. The : E oy
accumulators—just attach it @ testis thist: Tuxaa in tg o ahCWSt?l Settls l;_y blar ng

i i greatest strength and  : cheapest, most reliable a
f)(; {ﬁ:" hgaz;?éngst ;:de;SS nea ht hef heaal)hones : mOstlJ ec:)no-
: 12 inches from the ear. : 2

will obtain a volume of sound : lI)f tﬁe sié;na]s can fti‘“ : mflcal method

1 i : e heard your >et 1s : enjoyin
sufficient to fill the entire : ceftiontly pewerful to | of enjoying
room. No technical skill is i gperate a Crystavox. i Wireless.

required. Think what this i

S. G. JBrown, Ltd., N. Acton, London, W.3
Retail Showroonts : 19 Mortimer Street, W.1.
15 Moorfields, Liverpool. 67 High Street, Southampton.
Depots ( Wholesale only) : 13 Bushy Park, Bristol.
Cross House, Westgate Road, Newcastle.

A Loud Speaker working from a Crystal Set.
i \A}
2 9 Gilbert Ad. 3663,

AN ADVERTISEMENT IN ¢ WIRELESS WEEKLY ’’ s A GUARANTEE OF SATISFACTION TO BUYERS.
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The Wuncell Dull Emitter

Voltage 1°8 volts. Consumption *3 amp.

W1 for Detector and LF. . 14/-

W2 for H.I. amplification .., 14/«

W3 Cossor Valve for Loud Speaker use

Voltage 1-8 volts. Consumption 'S amp.
Price 18/6

A, C. Cossor Ltd., Highbury Grove,

N.s.

ADVERTISEMENTS

OCTOBER 7TH, 192§

From four horse-power to 40 h.p.

—from the first Bright Emitter Valve to
the Super-sensitive Wuncell Dull Emitter

tide of progress. The four-horse

coach of two decades ago has now
been superseded by the 40 h.p. car.
And the bright emitter valve of two
years ago is now being rapidly super-
seded by that most economical of all
Dull Emitters—the Wuncell.

Wireless enthusiasts are everywhere real-
ising that economy in valves means
much more than actual current consump-
tion. It means long life.
valve with an ultra-low current con-
sumption and a short life—due to its
fragile nature—cannot truthfully be
called an economical valve.

The Wuncell puts life first and current
consumption second. In spite of this,
its wattage is still less than one-sixth of
any bright emitter valve. That is to say,
any six-volt accumulator which might,
for example, have given 20 hours at a

NOTHING can stem the pitiless

Obviously a

charge with bright emitters would give
120 hours using Wuncells.

The abnormally long life of the Wuncell
Valve is due to its special filament,
manufactured under a patent process
known only to Cossor. Instead of being
whittled down, as in most dull emitters,
it is actually built up layer upon layer
until it is as stout as that used in any
standard bright emitter, and when in
use it merely glows at a temperature not
exceeding the embers of "a dying match.

Its prolific output of electrons—
harnessed to the well-known Cossor
principles of construction—ensures -a
sensitivity which has no counterpart in
any make of valve. For the first time
since the Dull Emitter appeared on the
market, users are saying that here at last
is a perfect match in performance for
the best bright emitter valve ever made.

Gilbert Ad. 363

AN ADVERTISEMENT IN ‘“ WIRELESs WEEKLY "’ Is A GUARANTEE OF SATISFACTION TO BUYERS.
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be for a simple loop. The question
of the best size of frame and the
best number of turns, etc., is out-
side the scope of this article, but
may possibly be discussed at some
future date.

From the point of view of the
action of a frame, however, it may
be considered as a simple loop, such
as is shown m Fig. 1.

‘¢ Aerial *’ Effect

The E.M.I".’s set up in the sides
AB and CD of the simple loop have
been seen to combine to produce a
resultant current round the loop ii-
self, this being the ordinary loop
eflect, which is directional.

The various parts of the loop or
frame, however, have a certain
capacity to earth, and the E.M.F.’s
set up by the action of the wave

A
Electric r\\\\“-\~\\\. c
Freld
’ !

| "
l l Direction
of Wove

B

f ,\ D
Fig. 2—When the frame is at right
angles to the plane of the wave, EM.F.’s
in AB and CD are in phase and recep-

tion is zero.

will produce currents through this
capacity,  The arrangement thus
hchaves as an acrial connected to
earth through a smaull series con-
denser.

This aerial is not tuned to the
frequency of the wave, so that this
capacity current is normally quite
small. It is, however, independent
of the direction of the signal, so
that as the frame is rotated towards
the zero position, the legitimate

“ frame '’ current grows smaller
and smaller while the ‘¢ aerial ”’

current remains constant.

Thus signals will still be heard
when the frame is in the zero posi-
tion, and, instead of a crisp zero, a
more or less flat minimum will
result.

Reduction of ‘‘ Aerial *' Effect

The currents set up by this aerial
effect produce voltage variations be-
tween the grid and filament of the
first valve of the receiver, as illus-
trated in Fig. 3. In order to
neutralisc this eflect, the middle
pomt of the frame is connected
direct to earth. . The capacities of
the two ends of the: frame to earth
are then approximately equal, so
that the grid and filament of the
first valve are at practically the

same potential as far as these capa-
city currents are concerned. Fig. 4
illustrates such a circuit.
Filament Battery Not Earthed
With a set operating directly
from a frame, as in Fig. 4, the

Q

Fig. 3.—The EM.F.’s ia the frame also
produce currents through the capacity
to earth.

1
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negative of the filament should not
be carthed. This would stabilise
one cnd of the frame, but there
would still be a capacity between
the other ¢nd and the carth, and
since this other end is connected
direct to the grid of the valve, the
full aerial effect would be noticeable.,

Eifect of Size of Frame

We have scen that this aerial
effect is normally only troublesome
near the zero position of the frame.
It 1s, in fact, a serious trouble in
direction-finding  equipment, and
special care has to be ., taken to
climinate it before the apparatus is
brought into use.

Except at the minimum region,
however, the aerial effect is usually
negligible with a fairly large frame.

The frames employed for broad-
cast recewers, however, are nt
large, and the actual EM.F. in-
duced therecin  is  comparatively
small

The aerial cllect is not reduced to
anything like the same extent, so
that it is not uncommon for the
aerial E.M.F. to be greater than

=
! i
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Fig. 4.—Earthing the middle poin? of
the frame eliminates the aerial effect.
the maximum E.M.IF. produced by
the frame.
A Remedy

Under such conditions the set
will  obviously exhibit very poor
dircctional properties, and this is

93
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often found to be the case in prac-
tice.  The earthing of the middle
point of the frame will usually cure
the trouble and result in reason-
ably sharp zeros being possible.

Other Forms of Circuit

The circuits so far shown have
been direct-coupled, but it may be
desired to use a frame loosely
coupled to the receiver, as illus-
trated in Fig. 5.

In such a case the aerial effect is
still obtaimed, but in this case the
capacity currents induce voltages on
to the grid of the valve through the
coupling.

To remedy the defect in this case
the middle point of the coupling coil
is earthed. The currents in the two
siddes of the frame then flow through
the two halves of the coupling: coil
in opposite directions, and so pro-
duce no effect in the secondary.

__:J@ &

”

00000

Fig. 5.—In the case of a coupled circuit
the middle point of the caupling coil is
connected to earth.

Night Effects

It should not be forgoiten, how-
ever, that there are seécondary
effects which may also produce
peculiar behaviour in a frame
aerial.

The electric field in the * direct *’
wireless wave is substantially verti-
cal, as illustrated in Figs. 1 and 2.
There is also,-however, a reflected
wave which arrives from the upper
atmosphere, and as has been ex-
plained in previous articles, this
wave may arrive from a slightly
different direction, or it may be
horizontally polarised.

Fading

These cffects give rise to the
night variations which are so com-
mon on directicn-finding work, in
addition to which there are the

‘¢

fading effects, due to interference
between the direct and reflected
waves.

The remarks given above con-
cerning aerial effect thus deal with
one aspect of {rame reception only.
The question js an- important one,
and a distizict improvement may
be expected from the earthing of
the middle point, as descrihed, but
it should be emphasised that the
method is not a cure for night
cffect and fading.
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Conducted by A. D. COWPER, M.Sc., Staff Editor.

Apex Valves

Messrs. the Apex Valve Co. have
submitted samples of their .06 type
of general-purpose valve, and of types
P4 and P6 low-frequency power ampli-
fying valves.

The .06 type is rated at 3-3.5 fila-
ment volts, and .05 to .07 ampere,
with 20-60 volts H.T. for detector or
H.F. amplifier, or so-100 volts as L.F.
amplifier. At 3 volts the valve tested
showed a maximum plate-current of
around 5 milliamperes with high H.T.
and positive grid-bias; at this rating
the filament demand was o.07 amperes.
with a small

It is a small valve,
diameter anode of normal shape
but more open below than usual.

straight, and the
usual spiral form.
mean amplification

The filament is
grid is of the
On test, the

factor between 60 and go volts
H.T. came out at about 6, whilst
the A.C. impedance was of the order

of 17,000 ohms in this region. The
valve showed a similar behaviour to
others of this .06 G.P. class of

APEX VALVE -06 GENERAL PURPOSES TYPE
Fil 3 ¥olts -07 Amp Meor Amplificotion Faclor
60/90.¥. M=6 ACImpedance 60/90¥ 13,000 @.
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moderate amplification factor; as a de-
tector for local loud transmissions 50
volts H.T. and a 2 megohm lealc ap-
peared suitable, whilst for distant
transmissions 30 volts and a 4-megohm
leakk gave good results and smooth
reaction ; the grid cufrent, under ordi-
nary \Vorlunl’ condltlons, increased

rapidly above 0.6 volts positive poten-
tial. For a moderate degree of loud-
speaking, 120 volts H.T. and up to 10
volts negative grid-bias were demunded,
but the valve would not, of course,
handle much power without blasting.

The Apex P3 power amplifier is
rated at 3.5-4 volts and 0.3-0.32
amperes, with 10-50 volts H.T. as

APEX VALVE. P4. POWER AMPLIFIER.
Fil. 4 Yolts 0-32 Amp Mean Amplification
Factor 12Q/90V. M-5-5 A.LImpedonce 12090¥ 5500w
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detector and 50-120 volts H.T. for L.F.
amplification. This is a low-imped-
ance power-valve of the modern type,
designed to handle a great deal of
signal energy without giving rise to
the distortion which results {rom over-
running the characteristic of the valve.
It has a large oval box-like anode,
with a V filament and a grid of fine
wire wound on a frame. It was tested
at 4 volts and 0.32 amperes in the fila-

ment; the saturation current was not
reached at all under these circum-
stances. The characteristics showed a

large available sweep of grid-voltage
in a straight portion of the 120-volt
curve to the left of the zero grid-volts
line; on trial with loud signals and
with 120 volts H.T. and 6-9 volts nega-
tive grid-bias this was confirmed,
powerful loud-speaking resulting with-
out distortion. As a rectifying valve,
a much smaller reaction coil than usual
was required ; for smooth operation but
jo volts H.T. and a 2-megohm leak
were suitable on the local transmis-

9

sion, or some 15 volts H.T. and a
high value of leak for long-distance
work. the grid current was small
(under usual conditions) up to some 0.8
volts positive.

The P’6 power valve is rated at 5.5-6
volts and 0.25-0.27 amperes, with H.T.
values as for the P4; also the bulb is
pipless. ‘I'he characteristics proved to be
very similar, the amplification factor
being the same reasonable figure (for a
power amplifier) of 5.5 and the A.C.
impedance slightlv lower than that of
the Py. ‘The filament emission wvas
very large. At first some anomalies
were noticed in the grid current; these
were finaily traced to a small H.T.
leakage across the base of the valve.
On carelully cleaning this the grid cur-
rent approached the same characteris-
tics as observed with the Py valve. As
a result of this small leak the valve
operated as a detector guite well with-
out external leak; with so volts H.T.
and a moderate additional leak, local
strong signals were well received, or
without a leak and but 15 volts H.T.

APEX VALVE P 6 POWER AMPLIFIER.
Fil.5-5 Volts 0-28 Amp. Meon Amplification
Foctor 120304 M=S.5 A.C.impedonce /29/904 5,000 e:
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long-distance reception resulted, a very
small reaction coil being used. Even
4 volts H.T. gave good results in dis-
tant reception. For handling a large
amount of power in L.F. amplification
the valve proved excellent with 120
volts H.T. and up to 9 volts. negative
grid-bias.

For real loud-speaking onf -
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In vadio working the letters " Q.R.B.” Wh at 1S

followed by the intervogation mark mean
“What is your distance?”’

Station veplying sends “Q.RB.......
wmiles ' (no intervogaticn mark) meaning
My distance is . ... ... miles.”’

#B H.F. TRANSFORMER

«The Transformer that made High
Frequency Amplification Popular.”

OTHER MB COMPONENTS
INCLUDE :

Supersonic Units : Autodyne Units s
L.F. Transformers : Filament Rheostals i
Potentiometers : Grid Leaks : Coil Holders ¢
Coil Mounts : and the well-known B
Mica Fived Condenser.

OBTAINABLE

ADVERTISEMENTS

your

Night flying! Tllimitable and impenetrable space, the objec-
tive unseen and, to the uninitiated, unattainable, but by keen
judgment and the aid of scientifically designed apparatus,
the pilot, without fuss or worry, quickly attains to it.
“QRB. 100 miles” soon becomes “Q.R.B. 50 miles,”
and finalty “Arrived O.K.”

Use your judgment, obtain scientifically
designed apparatus, and you will reach to
distant stations hitherto considered un-

attainable.

H.F. TRANSFORMERS

Supplied in six ranges of wavelengths, covering 80
to 7,000 metres. Price 10/~ each, Special ®B
Neutrodyne Units and Super-heterodyne Couplers
also supolied. No extra charge for matching, if
stated when ordering.

H.F. TRANSFORMER WITH @ H.F. DAMPER
Price 12/-

The H.F. Damper is a device which, when inserted
in the central hole of the H.F. Transformer, stabilises
a circuit which otherwise would oscillate.

Write for 16-page booklet on High Frequency Amplification and Allied
Neutrodyne and Supersonic (Swuper-Heterodyne) Reception.

FROM ALL DEALERS

WEXHAM ROAD, SLOUGH

(Head OfFice:—

'YELEGRAPHIC ADDRE.

Works i~

Phone : Stouan 199

L.M‘MICHAEL™

Manufacturers of Wireless and Scientific Apparatus

HASTINGS HOUSE:NORFOLK STREET: STRAND:LONDON:W.C. 2. Phone: CentraL 8272/3

5s. RADIETHER. ESTRAND, LONDON

London SRowrooms :=
Phone : CENTRAL 6988

CABLE AODRESS. RADIETHER ., LONDON

Barclays Ad.

AN ADVERTISEMENT IN ¢ WIRELESS WEEKLY Is A GUARANTEE OF SATISFACTION TO BUYERS. :

distance?

179 . STRAND , W.C. 2.
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the local transmission, or in a second
or third stage of L.F. amplification in
general, the P.6 was able to handle
even more signal energy than the
average s-volt .25 amp. power-valve,
without a trace of distortion; for this
purpose it can certainly he recom-
mended.

Ediswan Power Valves

Messrs. Edison Swan Electric Co..
Litd., have sent for our trial samples of
their small power valves for L.F.
power amplification : the P.V.6 and the
P.V.5 D.E.

The P.V.6 is a valve of moderate
size, the internal elements of which
closelv  resemble those fin the
A.R.D.E., L.I. valve of the same
make, but with a cvlindrical anode of
rather larger diameter. It is rated at
1.8-2 volts and 0.4 amperes, and 6o-120
volts respectively. A saturation cur-
rent of over 8 milliamperes was reached
under working conditions with 1.8 volts

and o0.35 amperes in the filament,
under which conditions the charac-
teristics were determined. \ mean

amplification factor of M=6.8 was re-
corded with go-120 volts H.I". and an

EDISWAN PV 6. VALVE.
Fil 1-8 Volts O-45 Amp. Meo:st Amplificotion
Faclor 126/90 V. M+6-8 AL Impedorce 12090¥ /5000w
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A.C. impedance in this region of
ahout 19,000 ohms. An available

swing of a total of 10 or 12 volts in
the 120-volt curve, below the zero-volts
line, appeared to promise a fair measure
of distortionless loud-speaking; on
trial, with 6 volts negative grid-bias,
this was confirmed, though full power
could not be handled without some
rectification occurring on the local sta-
tion’s transmissions, For moderate
loud-speaking in a small room the
valve proved excellent, and could be
operated conveniently in conjunction
with the A.R.D.E. types with a com-
mon 2-volt L.T. accumulator. As a
rectifier, the valve operated well in
long-distance work with 20 to 30 volts
H.T. and a high leak, 3-8 megohms.
The P.V.5 D.E. is a rather larger
valve, with large oval box anode and
V filament, with a fine grid wound on
a framie over the filament. Tt is rated
at 5 volts and o0.25 -amperes in the
filament, with 50 to 150 anode volts,
The specimen tested showed a con-
sumption close enough to this: o.3
amperes at g5 volts, at which ratimg
saturation was not reached with 25
milliamperes plate current. The ampli-

fication factor was about what might
be expected in a low-impedance power
amplifying valve, around 6.7, whilst the
A.C. impedance in the same gof120

volt region was rather higher than
that expected, being about 10,000
ohms. Accordingly, good loud-speal-

ing was to be expected with 120 volts
H.T. and a grid-bias, from the curves,

EDISWAN P V.5 DEVALVE.
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of around 6-8 volts; but not of the
order implied by the use of two stages
of elficient L.F. amplification on local
tfransmissions. Practical trial showed

this to be the case, as a large
volunmie of sound was obtainable
without  distortion except  when
quite hard pressed and nearing
the practical limit of a large loud-
spealcer, For the loudest transmis-

sions an extra supply of H.T. up to
250 volts, with correspondingly in-
creased grid-bias, proved necessarv. As
a detector the valve operated well
under similar conditions to those given
for the P.V.6.

For distortionless loud-speaker re-
production under ordinary domestic con-
ditions of reception these small power
valves can be well recommended, the
P.V.5 D.E. in particular, in conjunc-
tion with a 6-volt L.T. battery. The
performance of the samples was notice-
ablv uniform.

EDISWAN _ARDE VALVE. (H.F)
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Ediswan A.R.D.E. Valves

Two samples each of the new L.F.
and H.F. patterns respectively of the
familiar 2-volt .3 ampere D.E. valve
have been sent for our test bv Messrs.
Edison Swan Electric Co., Ltd., and
huve been submitted to extensive tests.
These have the usual vertical cylindri-
cal anode and straight axial filament,
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with a spiral grid; the anode of the
H.F. (red line) pattern is larger in
diameter, and the grid appears to be a
little more open than in the L..I. (green
line) valve. The rating is the same in
both cases—1.8-2 volts and 0.3
amperes, with 20 to 100 plate volts.

On test, the H.F. valve showed
straight characteristics and a moderate
available grid-volts swing on 6o volts
H.T., at which voltage practical trial
showed that it functioned well as an
H.I'. amplifier. The voltage-amplifica-
tion facter came out at-the satisfactory
figure of M=10 in the 6o-go vclt
region, the valve being operated at the
convenient fiire of 1.8 volts and o0.28
amperes in the filament. The maxi-
mum emission under ordinary working
conditions was around 5 milliamperes
at this filament heat; grid current was
noticeable above o.5 volts negative, and
was quite large at zero grid volts. For
detection a high grid-leak and 30 volts
I1.F. appeared suitable except for
strong signals, when 50 volts H.T. and
as low as 1 megohm lealk were best.
In [.T. amplification, for which the
valve was not designed, but moderate
power could be handled with 120 volts
H.T. and 4 volts negative grid-hias.

EQISWAN A.RDE VALVE (L.F).
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The impedance was fairly high—40,000
ohms at 60-go volts.

The L..F. pattern showed, on test, a
more modest amplification factor,
around 8.5 in the go-120 volt region,
and a much lower impedance of 24,000
ohms here. “The maximum plate cur-
rent was well over 5 milliamperes; th
characteristics showed a large avail-
able swing of grid volts on the 120-volt
curve, with 3-6 volts negative grid-bias.
On practical trial, moderate Iloud-
speaking resulted under these condi-
tions on a local transmission. As a
rectifving valve this valve was better
than the H.F. type; with 22 volts 1.T.
and a 4 megohm leak, or with 30 volts
and an 8 megohm leak, excellent long:
distance reception resulted and smooth
reaction; or for local loud transmis-
sions with full H.T. and a low-value
leak. The valve oscillated with ecase.
Grid current was small below the zero
grid-volts point, but increased rapidly
above this point.

It was noticeable with both L.F. and
H.F. valves how very uniform in their
characteristics the two samples of each
submitted proved to be. For their
specific purposes these valves should
give every satisfaction.
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PRICE RESULTS PROVE THIS.

18/6

fromall dealers
or direct from
the manufac-
Lurers,

Maximum magnification without distortion is
the ideal which the makers of U.S. Transformers
have reached and rigidly maintained. The U.S.
Super is the equal of any transformer on the
market, regardless of price. The windings are
on a coil of the finest Stalloy iron, and the whole
is a worthy product of skilled British labour and
sound materials.

ay U.S. RADIO COMPANY, LTD. (Dept. 2.
%,JQ} Radio Works, Tyrwhitt Road, Brockley S.E.4.
sk
Puone : Lee Green 2404.
ohA Wires: Supertran, Lewis, London.
THE - SUPER * TRANSFORMER

How to make a Ten
way Switch for 2/3
With Bowyer-Lowe Stud Switch Parts for Panel Mounting you can
construct any switch from two to ten ways ata cost of 2/3. The
Parts arc sold complete in box with drilling template, and include
Studs, Stops, Nuts, Switch Arm and Ebonite

Knob. Full instructions are supplied.  All brass

parts are thoroughly lacquered.

A similar set of parts is also obtainable for making Series
Parallel Switches, useful wherever a double-pole change
over is required.

Two to Ten Way Stud Switch Parts 2/3
!&-'i: R Series or Parallel Switch Parts - - 4/.

\%ﬂable from Good dealers, or direct from the
BOWYER-LOWE Co.,Ltd., Letchworth.
DEEVE TEORINY :

23 Anti=Ca-pacity, Low-:Loss, ::-

Shock Absorbing

Fit this valve holder into every set m which you want the maximum signal
purity with minimum losses Its valve legs, sennra!ed by air, reduce inter-
electrode capacity to a negllgnbe amount. Its four Phosphor Bronze Springs
prevent all microphonic noises in Dull Emitter Valves and protect all types of
valves from accidental jars. The mounting is a Bakelite

Ring which will not melt under the soldering iron.

Universal Fitting. All screws supplied.

“ ANTIPONG ”’ 5 /
Valve Holders

Order ]wn,' your dealer, or dircet from the
BOWYER-LOWE Co. Ltd., Letchworth.

AN ApVERTISEMENT IN ¢ WiIRELESs WEEKLY '’
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One S%ahon Outrol

J‘IEAMARK
CONNODE

REG?

A New Invention for
Simplifying Radio

By fitting the Seamark Connode even the
beginner in Radio can tune in successfully.
Moving a reaction coil has the effect of
increasing or reducing stray capacity between
adjacent coils. T]ns means that the second
coil is thrown out of tune, a difficulty which
we have set out to overcome.

Verniers and * micro-adjustment *’ coilholders add further
complications. They represent more knobs to turn,
They mean separate and individual adjustments. When
you correctly adjust one, you automatically upset the
other. This increases the beginner’s difficulties,

The Seamark Connode will take all standard makes of

coils. It gives smooth and vernier-like control of coup-

lmg or reaction. It is adjusted from one point only——
‘one hand control.”

The Seamark Connode means the multi-valve set with
one dial only. Provision is made for one or three hole
fixing as desired. Control of the “Connode ” is simple,
There is no annoying ‘“ will o’ the wisp’ hand effect.

The Seamark Connode is polished and high grade, It
is a scientific instrument of great beauty, embodying
square law principles. It was conceived by a wireless
engineer, designed by a inechanical engineer, and is
produced under ideal conditions from

PRICE

ﬁxst quality materials. The superior ad-

éééé

vantages of this instrument are obvious
to beginner and expert alike,

If any difficulty is experienced in oblain-
ing, write direct to the

Sole Patentees & Manufacturers

C.E.NEEDHAM & BROTHER Ltd.
4, MILK STREET,

SHEFFIELD.

Is A GUARANTEE OF SATISFACTION TO BUYERS.
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ENVELOPE NO. 3

Sir,—I feel I should lilke to tell you
of the results I have had from the
‘ Three-Valve Simplicity " set as de-
scribed by G. P. Kendall, B.Sc., in
Radio Press Envelope No. 3. May I
tender. my thanks forthe extremely
simple way in which every detail is
described. This was especially bene-
ficial to me, as that was the first set
1 had ever constructed, and I am only
sixteen. Birmingham and Daventry
come in with tremendous strength, and
have-to he considerably de-tuned to be
at all comfortable to listen to. I have
a room at the top of the house at the

‘back from which 8o ft. of LElectron
wire laid double runs to the front
room and the loud-speaker. One even-

ing, a few days ago, while Birming-
ham, our local station, 3} miles away,
was on, I received lLondon (100 miles)
at excellent loud-speaker strength; in
fact, it could be heard all over the
house. Manchester comes in just as
well, and Bournemouth almost as well,
These stations are free from interfer-
ence from Birmingham except for a
faint background absolutely inaudible
when music is on from the station
being received. Cardili. which I be-
lieve conies in very badly round here,
we have received about as well as
Bournemouth, with a more appreciable
background from Birmingham, but not
.enough to prevent anyv enjovment of
the programme. Aberdeen. -Glasgow
and Newcastle are loud on the ‘phones,
while Belfast comes through as well as

Bournemouth on the loud-speaker. Of-

the relay stations, Nottingham is the
best, being as good as Manchester,
although with more interference from
Birmingham. Stoke-on-Trent  and
Leeds-Bradford are good loud-spealker

strength, while lLiverpool is audible
twentv  feet awav from the loud-
speaker.  Swansea, Dundee, Edin-

burgh, Plymouth and Shefiield are re-
ceived, at loud 'phone strength while
Birmingham is not broadcasting.

Of foreign stations, T have received
Madrid, Barcelona, Radio-Paris and
Radio-Toulouse at = excellent loud-
speaker strength.. I have also heard
on the ’phones FHamburg, Zurich,
Brussels and Rame, and numerous
other stations which f have been un-
able to identify. T think these results
speals for themselves as to the un-
doubted efliciency of the set. In fact,
a friend with a much more complicated
three-valve set cannot get nearly such

DENCE

good results. Thanking you for the
description of the set and wishing your
periodicals every success in the future.
Yours faithfully,
W. G. Jonnson.
West Smethwick.

THE ANGLO-AMERICAN SIX AND
TRANSATLANTIC V

Siz,—The enclosed photograph of
my Anglo-American Six (The Wireless
Counslructor, January and February
issues, by Percy W. Harris, M.].R.E.)
with  the original Transatlantic V
(Modern Wireless, November, 1923, by

Mr. Marlow’s handsome Anglo-Ameri-

receiver with his Trans-

atlantic V set above.

Percy W. Harris, M.1.R.E.) may in-
terest vou. You will note that the
panel of the A.A. Six has been ex-

can Six

tended to take an ammeter, milli-
ammeter and the special A.A. Six
wavetrap. The set slides out when
required.  As the panel is set back

6in., this makes the operation of the
set comfortable, and provides space for
'phones, coils, etc. The top lifts back
on hinges for changing coils, etc. The
cupboard is divided into two, the top
half taking the H.T. batteries and the
bottom the L.T. battery, the leads
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There

from which are all out of sight.
is ample room in the drawers for coils,
H.F. transformers; etc., which are to

hand when wanted. 1 am very pleased
with the set, and find the milliammeter
very useful in tuning. I have fitted
C.A.T. and find it an improvement.—
Yours faithfully, Frank Marrow.

Didsbury.

THE ANGLO-AMERICAN SiX IN
SWITZERLAND

Sir,—It may interest vou to hear
that one of your * Anglo-American
Six ** receivers (described by Percy
\W. Harris, M.I.R.E., in the January
and February issues of The Wireless
Construcior) has been constructed and
is now in service on the highest obser-
vatory of the earth. Jungfrauyoch is
at 11,000 ft. above sea level, in the
Swiss-Bernese Alps.  Continuous snow-
storms sweep the place, and even in
the finest weather the f(emperature
stavs f{ar below zero.

The set has been in operation now
for four months, and gives excellent
results.  On some occasions receiving
conditions are astounding, and as many
as 25 stations are heard on the loud-
speaker. On other occasions only a
few stations come in clearly. Local
static discharges are sometimes very
strong, and on one occasion destroved
part of the set.  The antenna con-
sists of nearly 300 ft. steel wire
which runs between two rocks along
an ice slope, and which is continuously
covered arm-thick with ice, so proper
insulation is an absolute impossibility.
On the high-power stations, such as
Daventryv, Paris, etc., the second low-
frequency stage gives practically too
much power for the small loud-speaker.
Nearly all other stations come in at
full loud-speaker volume.

On a station of the Jungfraubahn
Railway (at 7,200 ft.), a firstclass
American super-het. is installed. It
seems as if this lkind of apparatus
does not suit our receiving condifions.
Atmospheric noises are amplified so
much that no speech or music can be
followed. Your ¢ A.A." set is giving
great service to the station, as weather
reports are received daily from Rome,
Zurich, Paris, London, and at midnight
from Norddeich; time signals from
London, Paris and Berlin.—Yours
faithfully, ALFREDO KOLLIKER,

Observer.

Astronomical Observatory,

Jungfrauyoch.
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A SIMPLE SHORT-WAVE
RECEIVER

(Continued from page 91).
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denser to one side of Li.  This
passes through a hole drilled in the
corner of the detector valve mount-
ing, so as to support it and prevent
vibration on account of its length.

Connecting Up

Having completed the wiring and
checked it over, the two valves
should be inserted in their holders
and two coils into their mounts,
cay, the 7-turn coil for L1 and the
1o-turn for L2. Connect the L.T.
battery first, and see that the valves
are correctly controlled by means
of the filament resistances.  Next
connect the H.T. battery, and, with
Cz set at zero, plug the 'phones in.
Increasing the value of Cz should
result in a soft plop being heard
in the ’phones as the set goes into
oscilation, and, provided that the
coils have been wound in the same
direction, this will occur unless the
H.T. and L.T. values are too low.

Operation

If everything is all right, connect
the aerial and earth to /A2 and

Earth respectivelv, and see if the set
will oscillate over the whole range
of the tuning ceondenser. If not,
the aerial should be transferred to
Ar, and in nine cases out of ten
this will be the right terminal for
the aerial to be connected to. A
very short aerial, such as an indoor
acrial, should preferably be used for
the reception of stations working on
less than 4o metres (7,496 kc.), as
it will probably be found that there
is very little diminution of signal
strength as compared with a large
or outside aerial, while any atmo-
spherics that may be present will
be greatly reduced.

On wavelengths above jo metres
it wiil be found that the setting of
the reaction condenser C2 will have
but little effect on the tuning; be-
low this, however, it may be found
that, as C2 is decreased (so as to
get the set just on the oscillating
point), C1 needs to be increased,
and wice vérsa.

Wavelength Ranges

With the four coils of the.sizes
given, the writer's receiver will
tune approximately as follows:—
L1 7-turn, L2 1o-turn, from &8
meltres to 24 metres (3,407 to 12,496
ke.); L1 g-turn, Lz g-turn from 45

Wireless Weeillly

to 15 metres (6,603 to 19,688 kc.).
If a 3-turn coil is constructed for
use as L1 and the g-turn coil used
in the grid circuit, the minimum
wavelength on which the receiver is
capable of receiving is in the neigh-
bourhood of 12 metres (24,985 kc.).

Test Report

The receiver has been given a
pretty thorough test, and has been
found to be most efficient. Swedish;
Belgian, Dut¢h, German and
French amateurs have been received
at excellent strength on -an indoor
aerial about 15 t. long on the 40-
8o - metre bands.
Canadian 1AR has Dbeen . received
comfortably readable at 22335
G.M.T. American 11l was strong
on the same aerial on 20 metres at
2723 G.M.T., the latter reporting
an input of only go. watts. Many
telephony transmissions have been
heard on the short waves, but their
exact origin was not an easy matter
to establish.

The writer would be glad to re-
ceive reports as to this recciver’s
action under varying conditions, as
he is ‘nclined to be of the opinion
that reception conditions in his par-
ticular neighbourhood are none too
good.

On 20 metres *

BASE BOARD TYPE,

1/6 Each.

quick SELLERS.

Apex AnﬁjCapa@iiy
Valve Holder

(PATENT PENDiNG.)

PACKED IN NEAT CARTONS.

Each type suitable for any type of Set which requires the Valves
behind the panel,

ADE of material which possesses the highest
insulation qualities, its rigid construction and
unique air space give extremely low capacity between
the legs. The VALVE cannot be accidentally shorted.
This combination of ESSENTIAL qualities makes
“APEX” ANTI.CAPACITY VALVE HOLDERS

DO NOT BE PUT OFF WITH WORTHLESS IMITATIONS.

Manufacturers :

Apex Electrical Supply Ceo.,

59, OLLD HALL STREET, LIVERPOOL,

'PHONE : BANK 5295,

BACK OF PANEL TYPE.
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? I *HAT elusive distant station will readily respond to Western Electric Head Receivers.

Remember that the best components give the best results in the long run and you
cannot do better than pin your faith to apparatus that has been proved by all wireless experts.

Western Electric Head Receivers are fitted with a leather covered head band to ensure
greater comfort for the listener. Write for our new Booklet No. W 546,

Western Electric Company Limired.
Connaught House, Aldwych, London, W.C.2

CENTRAL 7345 (10 lines).
Works :—NORTH WOOLWICH, NEW SOUTHGATE, BEXLEY HEATH, HENDON.

Branches :—Birmingham, Leeds, Manchester, Newcastle, Glasgow, Cardiff, Southampton, Liverpool, Dublin.
Also Johannesburg, Bueacs Ayres, Sydney, etc., etc.

Wwesrtern Elecfric Head Receivers

AN ADVERTISEMENT IN ‘“ WIRELESS WEEKLY ”’ Is A GUARANTEE QF SATISFACTION TO BUYERS.
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L.E.S. (FOLKESTONE) asks us for
a theoretical circuit diagram of a
selective four-valve receiver, employ-
ing a high-frequency stage with
Neutrodyne control, a valve detector
and two transformer-coupled low-
frequency amplifiers. A separate H.T.
tapping is required for each valve,
and a switch to cut the last completely
out of circuit if required. The  set
is only required for the reception of
stations on the lower broadcast band.

In I'ig. 1 we give a circuit of a four-
valve receiver, which should adequately
meet our reader’s requirements, whilst
still being simple to operate. In order
to obtain good selectivity without the
further control nccessitated by a

normal loodely coupled arrangement, a
low-loss coil has been shown for the
aerial circuit, tapped suitably to obtain
a semi-aperiodic aerial system. ‘T'he
coil may be wound on a Collinson type
low-loss former 3in. diameter and 6in.
long, and should consist of 8o turns of
22 s.w.g. enamelled wire wound in the
slots provided to give suitable spacing.
One end of the coil should be taken to
the grid of the high-frequency valve
and the other to the earth terminal,
whilst the aerial tapping is made be.
tween 15 and 25 turns from the earth
end. With most aerials it is not
advisable to reduce the number of turns
between the earth connection and the
aerial tapping below 15, since although
selectivity is improved, signal strendth

may suffer. A coil of this type with a
parallel condenser of .ocoo5 uF should
adequately cover a range from below
300 metres (1,000 ke.) to somewhat
above ;00 metres (600 kc.).

For the H.F. coupling, either a
neutrodyne unit or two plug-in coils
of low self-capacity may be used, the
anode coil L3 being tuned by a parallel
condenser of .0003 #F. Where plug-in
coils are used, L2 and L3 should be of
the same size, mounted close together
so as to be separated only by a small
distance, such as &in., and should be
of such a size as to cover the same
wavelength range as the grid coil Li.
NC is an ordinary tvpe neutrodyne
condenser. Magnetic reaction has not
been introduced by the usual method of

DIALS.

“ROLLS ROYCE”

“TELWAVE”

(Registered)

RADIO COMPONENTS

(MARTIN - COPELAND PRODUCTS)

SLOW MOTION CONDENSER

The latest addition to our
COMPONENTS.

If your dealer does not stock
“TELWAVE”
he cannot show you the best.

WRITEFOR OUR CATALOGUE.

THE ELECTRICAL EQUIPMENT &
CARBON CO., Ltd.,
109/111, New Oxford St., London, W.C.1

STOCKISTS WANTED EVERYWHERE.
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. Complete Condenser
up to 1,000 volts,
. Capaclity checked.
. Insulation up to 500 volts
after Final Assembly.
. Final Capacity Test.
PABSED OUT 100%

Ile,presenlatwejor Zancashire and Oheshire—
. B. LEVEE, 23, Hartley Street, Levenshulme , MANCHESTER,

Sir, you've been looking for me!
RIGHT along you've wished for a better fied

condenser, and now, at last, such an instru-
ment is obtainable.
name—a

The Efficient Watmel is my

better fixed condenser, superior in all
the points that make for highest efficiency. Witness
my Test Report, it speaks for itself.
you're at your dealers, ask
examination will decide you that Fm the fixed
condenser you’ve been looking for.

Watmel Test Report.
. Mica Insulation up

Next time
to see me. Close

Prices.

Capaclties for Standard Grid
Condensers.

*00005 t0 0003 - 2/8 each:
Standard Fixed Condensers,
+002, 001 2/86 each.
0025, 006 - 3/8 each.

Combined Urld Leak and
Condenser = - «  3/~ecach

to 2,000 volta

FICIENT.

The Watmel Wireless Co., Ltd.

332a, GOSWELL ROAD -

LONDON, E.C.1.

Barctayy
Ad,
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a coil in the plate circuit of the detector
valve coupled to the grid coil L1, since
reaction effects may readilv be obtained
by slightly upsetting the balance of the
neutrodvne condenser.

To cut the last valve in and out of
circuit, whilst at the same time per-

mitting the two amplifying valves to
have separate high-tension tappings, a
3-pole - 2-way switch is necessary.
The connections to this are fairly
straightforward, and it will be seen
that with the switch in the upward
position four valves are employed,

October 7, 1925

whilst in the lower the last valve is cut
out of circuit, the loud-speaker then
being inserted into the plate circuit of
V3, and V3 extinguished. Separate
grid bias tappings have been indicated
for both L.F. valves, being shown as
G.B.—1 and—2 respectively.

HI+4 ®

HI.+3 ®
HI +2

£k
\L HI +I

_/‘\ﬁ

ﬂl“lﬁ

-

+

C.B.

S e &

— -
B-2

Fig.1.—The circuit diagram of a selective four-valve receiver, employing a stage of H.F. amplification with neutrodyne

control and a switch for providing one or two stages of L.F. amplification.

(L. E. S., FOLKESTONE.)

No more
Accumulators
to be charged

Continuous LI&HTBatterles

Super-Het Builders

WRITE FOR PARTICULARS AND
DEMONSTRATION ToO

No more
H. T. Batteries
to be repiaced

You need this

Before building your SBuper-
Het be sure to send 2d. for
a copy of our latest Folder:
** The Keystone Buper-

Kcurodync and how to build
S All Keystone Super-
Het parts are British made
of the highest quality and
specially matched for wuse
with British Valves,

CATALOGUE :

Experimenters
should alwayas keep

a copy of Peto - d
Beott's  Catalogue. -
48 pages fully iilus

trate You save

money by buying
from Peto-8cott’s.

The famous

MAX-AMP

in three models:

Experimenters know that to get the best
resuits from their Beta they need compo-
nents specially built for the job. For two
years the Max-Amp has been recogumlsed
as one of the Lest ** All-purposes'’ L.F,
Transformers. Now, however, so many

PP te the ity of
epecial ratloe for special purposes we have
re-designed the Max-Amp in three distinct
Models: (3) Red Band for Reflex use;
(b)) Blue Band for gencral use and also aa
a first stage: (c) Black Band for eecond
stage following a Blue Band Max-Amp.
All thcse fine qlmllly tnmlormcrs are

and tully guarnnteed.
All one price.

H.F.
Transformers

A Trapsformer of the highest
grade. Very selective, with a
high ampllficatlon  fuctor.
These {rausformers can
supplied -matched for two or
three stapes of bigh-fre-
quency amplification without
extra charge.

d.
1. 200600 .. 10 o
2. 500—900 .. 10 O
No. 3. 960—1500 .. 10 O
4. 1200—2800 .. 10 0
5. 2200—7000 .. 10 0

These wavelengths are
reached . with a variable
condenser of the value of
.0003 mfd

PETO-SCOTT CO., Ltd.

geghterd Qe el 77, City Road, London, E.C.1

Branches : —LONDONR-—862, High Holborn, W.C.1.
PLYMOUTH—4, Baok of England Place.

WALTBAMSTOW—!:!O Wood Street,
LIVERPOOL—4, Manckester Streef.
P.8. 3672
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In our endeavour to improve *‘ Wireless Weekly’’ at every appearance, we are particularly desirous of

ascertaining which features our readers find most acceptable and what further features they most desire.

If they will answer the questions printed or this page, tear out the page and return it to us, they will

help us materially in our efforts to produce just the periodical they want.

1. Which
best?

features in = Wireless Weekly do you like

2. Would vou like Wireless Weekly 1o give more designs
for receiving s, or do vou think that these should be
left to the other Radio Press publications which cater more
particularly for the constructor?

3. Have vou any suggestions for regular featurest

4. Is the type used in [Wireless Weekly too big, too

smali, or satisfactory?

5. Do vou think we neglect any aspect of wireless which
vou regard as suitable for treatment in Wireless Weekly?

b. Do you like articles on transmission?

7. Would you like more attention given to reception on
other wavelengths than the normal broadcast bands?

8. Would vou like more or less attention given to short-
wave subjects?
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9. Do you want more theoretical or practical research
articles?

10. Do you desire the humorous feature to be continued?

11. Do you wish the feature ‘ Information Department '
to be continued? It is to he understood that this feature
does not provide a means of answering any individual
reader’s querics, since these are all dealt with by post.
The queries published, with their answers, are only selected
as a matter of general interest,

12. Place in the order of your preference the names of
the more regular contributors to Wireless Weekly.

13. Do you wish to have more articlés dealing with the
theory of the Super-teterodyne?

14. Do you wish for series of articles of an instructional
type?

15. Which articles appearing during the last few montlhs
do you consider the most valuable?

16. What general criticism have you to make?
more outspoken your remarks, the better.

The
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REGISTERED TRADE MARK

THE HALL MARK OF “QUAL

TY” EBONITE?

BPecause it is made from finest rubber and sulphur

ITS POLISH
SPEEAKS FOR ITSELF

All branded panels guaranteed free from surface leakage.

IT HAS
PROVED ITSELF

Write for full particulars and List B.

The BRITISH EBONITE Co., Ltd, HANWELL, LONDON, W.7

Rods,

Tubes and Mouldigs

"THE P

HE advantage that a Radion Panel confers on

a Receiving Set is much more than merely
adding a gold case to a watch. Rather, is it
comparable to the addition of that delicate com-
pensating balance wheel mechanism which ensures
split-second accuracy. If you aim at 100 per cent.
efficiency for your Sct you'll naturally start with &
Radion. Panel. . With dials to match.

q] Radion is available in 21 different sizes in

black and mahoganite. Radion can also bs
supplied in any special size. Black 1d. per
square inch, makoganite 13d. per square inch.

American Hard Rubber Company (Britain) Ltd,

3 =l Depots : 120 Wellington Street, Giasgow.
Head 0]1.:. 13a Fore Street, 116 Snow Hill, anmgham
London, E.C.2  [rish Agents: 8 Corporation Street, Belfast.

Gilbert Ad. 3677
AN ADVERTISEMENT IN “ WIRELESS WEEKLY ”’

Orders 5/6 value,
carriage paid.

Under 5/6, 2d, per 1/~
for packing, etec.

Square Law

N Var. Condensers

'Euhh knob and Dial.
0001 panel lype

Vernier, no dial
5 vane, 3/3; 7
Polar types ..

6/6

5/-
4/6

Ormond s

usual prices
2/6 d

SEND FOR NEW FREE

\{ TRADE ENQUIRIES INVITED

Macaucay St

ol 341 Grams: THOROUCH HUDDERSFIELD

Comprehensive Price List — Yenerous Jerms - Prompl Service .
= T e e
Aerial Wire 7/22's |1,000-chm. ex Gvt.] H. T. Batteries. |Transformers L.F.
Enameiled,  Bright § Choke Coils 9d.] With Wander Plugs. [Radlio Inst. (new) 25/-
100°3/3 2/3 | ¢¢ Coll Plugs 60v. 8/- 36v, 4/10[Bilvertown .. 21/-
Electron 1/8 | Ebonite 10d.§30v. 4/~ 1bv. 2/~lgranic 21/~ & 20/-
Mara 9/8 {Buperior 1/3} 4iv. F.L. Btry. 5d.]Burndent (new) 24/—
Lc 1d-in 4d. yd Narrow 54.] 66v. Ever-Rdy. 13/6]Ureka No.2 .. 21/
— [ Basket e 11d.§36v. 8/ 1Gv. 3/6% .. Concert Grand 25/«
nsnlalors * Athol " Ebonite 1/3] = i Bnby w15/
Bhell, 2}* x 24" 3d.] Do. Porcelaln 1/-fNew Jacks 4-Contact. Ferranti 17/6
C,TW,, ,,ype ¢d.[Horned Coil Plugs 8d.|One hole fixing 1/9§Tangent 12/8 & 14/6
Lead-ln 4/-|Basket Coil Sets, Standard Plugs  1/3JRoyal 0/
4" - 9d.{ 6—1/9, 4_1'._ Potentlometer 300 H.F. ngent 5/6
91/, 12" & 157 1/3 SN obhms ex-Govt. 5/-fMcMichael's 10/-
AR i ity British Wires. {licropbones .. 2/-JOojah 900 5/8
2 ewg. dee. sse.  dac.jAlum. H'dbnds. 2. T =
Typxgv;d?‘;l’iﬁi. 1/3 lgg 111 2/11  §/5]Ex-Govt. Dewar Swit Fll. Resistances.
Screwed 8nuts 80§20 2/2 /4 g/2fches 13 contact 2/6lGood quality .. 1/8
Ebonjte ,, 10d4.]22 2/6 3/9 4/} ————————— {lgranic .. 3/8
Do.OpenType 64.J24 2/11  3/10 5/-fAl ‘Igranic,’ *Lissen,’- [ Vernier type .. 6/8
*“ Beeurity ' Valve 26  3/4 4/2  5/9]' Burndept,” * Edison* |Ormond 2/- Ajax 4/—
Holder /~f28 3/8  4/9  6/8] Bell,'‘Atlas,” & ‘' 8ter, § Burndept .. b=
30 4/10 54  7/6] ling’ goods supplied |T-C.B. 4/~ & 5/-
Condensers, 32 b/8 6/’ 8/9 i 29
Dubilier 36 8/~ 12/-1A Render writes Peerless Jar. 2/6
Mullard {Usual 40 17/- 14/8 20/~ '* Many thanks for{- ——
Edison-Bell prices) [— T your Catalogue. This Hendphones.
New Mansbridge, Variable Leaks. is an admirable book- 4, 000 ohms. Brown's
2 mfd. 3/6, 1 mid. 2/8{Pyitron 0.7 meg. 8/-flcb. concise and well B.T.H, Siemens,
—————————— {Watmel 0-5 meg. 2/6 arranged and will I"c Bl"lndcs, General
Coil Holders. Lissen type .. 2/g]exceedingly useful.” Ragdio ., .. 20/—
Igranic 3 set 8/6] ., Resistances 2/6] Have yon goc one ? [Ericsson, Claritone
Ebontte 3 Coil .. 3/-§Bretwood .. wo Bf= IT’S FREE. and Sterling .. 22/8
w 2Coll  2/8 Handphone .. §/-
Vernier 2 Coil 3/9 Air weight .. 9/-
EAnode Holder 94, o +» Adjustable 10/8
b3l § RADIO HOUSE.

HupoersFieLo

Is A GUARANTEE OF SATISFACTION TO BUYERS.
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ew Range of Models

FROM THE HOUSE OF

A Jp

LSPEAKER.
(Sir Oliver Lodge’s Choice after Test) £415

In the designing of the new A.J.S. Radio Instru-
ments, every phase of broadcasting has been

JUNIOR LOUD
SPEAKER" £
HEIGHT 19

35/

nmnmmmmé

= considered. Ample testimony to the successfu =
results is Sir Oliver Lodge’s selection of A.J.S
for use in his own home. 0)

CABINET LOUD Write for particulars to-day.

SPEA -
G54 Wil { COMPARE THE SPECIFICATION,

Standard Equipment of all 4-Valve Sets eonsists of Treble Capacity giant
H.T. Battery, A.J.S. Lucas moulded Accumulator of 6 volt 104 amp.
capacity, 3 A.J.S. Mullard specially designed Valves and Power Valve,
1 pair A.J.S. Phones, Full Aerial Equipment, Aerial and Earth Safety
Gap, Coil Holder and Daventry Coils. IN ADDITION, 12
MONTHS’ WRITTEN GUARANTEE AND 12 MONTHS’ FREE
INSURANCE WITH EVERY SET.

2 VALVE AMPLIFIER

ity

LOW L0Ss VAR
CONDENSER

(=~ s
o@o h ; ’ﬁ 555
2-VALVE SET K
ACCE SSORIES & LOUD ! ‘0 ONCERT AMPLIFIER |
SPEAKER £|3-|g-° ;

FOUR-VALvV1. TABLE nECEIVER
This four-valve type of set incorporates, as reasonably as possible,
all the advantagesof the Pedestal Models. Itis madein Mahogany

Calland examine these splendid
new A.J.S. Models at London's
Finest Radio Showrooms and

Call and examine thicse splendld
new A.J.S. Moddls at London's
Finest Radio Showrooms anrl

Service Depot now open at nnd‘l Oakl, is exceptionally wcll(-‘ﬁnishcd, handsome in appe(;}m;lcc Service Depot now open at
t g and casily moved. When locked up the set is totally euaclosed, thus 1
112 lzéb%g%’;“gwcé‘;ss Rd'? safeguarding from breakage and giving full protection from dust. IZLIZEOSB%ﬁnngE%ss Rd,
*Phone : Re em'. }67 Valvesstand upright. Complete withall accessorics asspedification. *Phone : Re, gl x~6~
Bpss= A 7 From £29 - 10 - 0 (ROYALTIES INCLUDED). ouci Regentisasy.
A. J. STEVENS & CO. (1914) LTD., Radio Branch, WOLVERHAMPTON

Telephone : 1748-52. aladio Call Sizn: 5 RL Telezrams : ** Reception, Wolverhampton.*’

AN ADVERTISEMENT IN ¢ WIRELESS WEEKLY ”’ Is A GUARANTEE OF SATISFACTION TO BUYERS.
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What Others Think.

T would be easy for us to write an advertisement
telling you all about the sterling merits of the
M.L. Transformer.

We think it is the best transformer that has
ever been- placed on the British market. Perhaps
that is only natural since we are so interested init. But here
is what someone thinks who has no interest in the M.L.
transformer, other than that of a satisfied user.

His testimonial is entirely unsolicited. Here is what he
5ays:—
“ As you are aware, I have tried out practically every
make of L.F. Transformer available to the amateur,
and, in my considered opinion your latest production
is superior to anything I have previously tested.”

The 1:6 ratio is used for amplification after a crystal
rectifier. ‘The 1:4 ratio is used for single stage L-F Amplifi-
cation. The 1:2-6 and 1 :4 ratios are used respectively in the
first and second stages of two-stage amplification,

Price 25/-

S. SMITH & SONS (M.A) LTD.
179-185 Great Portland Street, London, W.1

Telephone: Langham 2323 Telegrams : ** Speedomet, Telew, London "’
Also at Birmingham, Manchester, Glasgow and Belfast.

S-SMITH & SONS (MA) LTD

EP.S4

OCTOBER 7TH, 192§

Wireless Weekly Small Advertisements.

ENGRAVING ebonite panels by machine»
Low price for quantities. Single panels
engraved. Express Delivery. — Endacott’s,
Ltd., 58g, Hatton Garden, E.C. 'Phone :
Holborn 1809.

ATENTS, Trade Marks, Inventions,
Advice, Handbook and Consultations
free. B. T. King, Regd., Patent Agent,
146a, Queen Victoria St., London, E.C.4.

ELEPHONE RECEIVERS and Loud

Speakers Rewound, 2,000 ohms, 3.6.

—A. Roberts & Co., 42, Bedford Hill,
Balham, S.W.12,

REMARKABLE Opportunity. For Sale:

Two complete sets of receiving and trans-
mitting (30 watt) C.W. and telephonic appara-
tus, Including masts, aerials, amplifiers,
Brown loud speaker, telephones, batterics,
valves, etc., packed in 11 strong cases for
travelling, in working order. Cost over £200.
Some of it has been, and the rest can easily be,
adapted for use for broadcast reception. Offers
invited. A complete list can be obtained from
Adjutant, 96th (Royal Devon Yeomanry) Field
Brigade, R.A., 9, Dix’s Field, Exeter. Much of
the apparatus being exceptionally well made,
is well worth purchasing by an experimenter
for the parts contained.

2 - VALVE Amplifier, 35/-, use one or two

valves ; also 1-Valve Amplifier, 20/-,
both perfect, as new. Valves, 4/6 each.
Smart Headphones, B/6 pair. New 4-volt
Accumulator, celluloi case, 13 -. New
Dura 606-volt H.T. Battery, guaranteed,
7{-. 2-Valve All-Station Set, works speaker,
£4. Approval willingly. — W. TAYLOR,
57, Studley Road, Stockwell, London.

EADPHONE REPAIRS. Re-wound, re-
magnetised, readjusted. Lowest prices
quoted on receipt of teiephones. Delivery
three days. Est. 26 years.—Varley Magnet
Co., London, S.E.18.

MAKE A PERFECT EARTH.,
— Ry using

Z 1Ge

ELECTROTES OR EARTH P‘[ﬁEE

Electrical & General Sundriesitd
{4, VictoriaStreet, SW.I:

Keep your boys at HOME
with a Riley

Billiard
o Table
Send = By sending 14/- you may have a 6ft
. Jena now “ Homge ' Table (Cash Price £11 15s.) de-
for livered carr. paid to your door, and pay the

balance In easy payments while you play.
7 days free trial given. Bee \lst for sizes and
designs.

E. J. RILEY, LTD., Beaumont Works, ACCRINGTON

i Price List

Rockwoob SPINTITEWRENCHES

IDEAL FOR THE RA0I0 CONSTRUCTOR

A I Write for Pamphlet W.W.

‘27 Rockwoop C° LTP
147 QueenVictoria St. LONDQNs

NEW
WESTERN ELECTRIC

LOUD SPEAKERS.
Complete with Cord in Makers Sealed Carton,
20/~ Cheaper than Elsewhere.

We have acquired the entire
surplus stock of these standard

WESTERN ELECTRIC Table Talkers
Yamous for thelr purity of Tone,

4,000 ohms ... .. 22/6
2,000 ohms e vy 200
20 ohms il _ma) 176

M” Type Headphones,
New London made.
4,000 ohms. Light-weight.
Complete with cord 12/

ELECTRADIX RADIO STORES,*

Lambeth Hill, Upper Thames St., E.C.1,

AN ADVERTISEMENT IN ¢ WirReLEsSs WEEKLY *’ Is A GUARANTEE OF SATISFACTION To BUYERs,
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T.C.C. genuine
Mansbridge
Condensers

The word Mansbridge is a term given toa
condenser manufactured in acertain way.
In the Mansbiidge Condenser metal foil is
deposited direct on to its paper diclectric.
This permits a compact condenser of large
capacity being assembled rapidly, accur-
ately and economically. Anycne can
make Mansbridge Condensers provided
they own the right kind of machinery and
possess the requisite knowledge. Any firm
canbuild motor cars—but some build them
better than others. Somne possess a greater
fund of experience ; some place greater im-
portance on a high standard of accuracy;
some are concerned with building a good
name slowly but surely. 7These arc the
firms which succeed where others fail.
T.C.C.MansbridgeCondensers are made by
a firm who have specialised in condenser
building for 20 years. They are recognised
as the standard Mansbridge Condensers,
used everywhere and sold everywhere.

We invite you to bring any fixed
condenser to Stand No. 9 at the
Wireless Exhibition, Royal Iorti-
cultural Hall, for a free lest and
calibration by one of our technical
staff. Do not miss this special offer.

Your Condenser calibrated free.:

) \
Little experience is
necessary upon any
such super-sensitive
circuits as the short
wave side of the
Super-1eteiodyne or
capacity-reaclion cir-
cuits to self-demon-
strate  that distant
work 13 an impossible
pastime without a
mechanical fine

tuning device operal-
tng on the condenser.

0 4

It’s when you want to calibrate—
y

your receiver to dead accuracy that the
Colvern Selector proves its superiority sy a
fine tuning device,

Every other Vernier device can only be
calibrated with certainty to s degree inter-
val. Obviously, any smaller interval must
be imaginary and iis relocation arbitrary.

Home Constructors are aware that a
Vernier knob provides only slow motion—
the dial or indicator continuing fo travel at
the same rate as the moving vanes.

The Colvern Selector is a geared Condenser
and embodies a system ol filne tuning con-
trol which permits the definite and accurafe
location of any pre-determined calibration.
The dial is divided over the full circle and
provides 3680 degrees value for each rotation
of the index.

By this system ten complete turns of the
dial reduces a one degree interval to the
quivalent of 1/3600th part of the variabled
capacity.

In point of fact, the Colvern enables you
to tune to a degree of accuracy that is 20
times greater than ordinary vernier adjust-
ment. It is an instrument which will give
the precise tuning essential to perfect re-
ception, whether of local broadcast or weak
distant transmission,

The Colvern Selector Low Loss :—
Reading to 1/3600th of capacity

Capacity .0005 mfd. .. £l 0
’ 0003 mrd. .. .1 00
Type F withont rear attachment—
Capacity .0005 mfd, .. = 15 0
03 mfd. .. .

g d . 14 0
One hole fixing. Other capacitles 1t

COLVYERN v s
gE T @ The Colvern Independent Vernier

LOW LOSS

Your dealer also sells:

-a very effective jnstrument .. 2 8

The Colvern Low Loss Coil Former
—with the threaded supporting

GEARED CONDENSER_ &% ciio e et 5™ 6 0

COLLINSON PRECISION SdREW CO., LTD.

Provost Works, Macdonald Road, Walthamstow, E.17

Telephone : Walthamstow 532.

'Zarclaw Ad.

.u!"tq,‘

wr®
Establishe |
26 Years. Phone : Woolwich 888,

REPAIR

KEWQUND to any RESISTANCE & MADE EQUAL 1o NEW.
PRICE QUOTED ON RECEIPT OF INSTRUMENTS.
PROMPT DELIVERY.

The VARLEY MAGNET COMPANY

TO HEADPHONES
TO LOUD SPEAKERS
TO COILS

WOOLWICH, S.E.18.

e e

Look for the name T.C.C.
the sign of the genuine Mansbridge.

Telegraph Condenser Co., Lid., Mortlake Rd., Keuw.

Wireless Exhibition, October 10—16th.
Royal Horticultural Hall.

Gilbert Ad. 368s.

Radio Press Information Dept.

2/6 QUERY COUPON 2/6

WIRELESS WEEKLY. Vol. 7. Na 3. October 7, 1925.

This coupon must be accompanied by a postal order of 2/6 for each
question, and a stamped addressed euvelope.

AN ApvERTISEMENT IN ‘“ WIRELESS WEEKLY »’ }s A GUARANTEE Or SATISFACTION TO BUYERs.

ey



X WIRELESS WEEKLY ADVERTISEMENTS OCTOBER ;TH, 1925

CLARITY-VOLUME —DISTANCE

Look into the workshops of radio amateurs, into the laboratories
of radio engineers. Observe the radio battery equipment in the
homes you visit. Everywhere you will find

e
Columbia
Dry Batteries
The No. 4780 60 VOLT HIGH ' CAPACITY BATTERY

is by far the most satisfactory plate battery you can use. The
extra large sized cells used in the construction of the battery not
only supply sufficient power for the finest reception, but give an
unusually long service life as well. The heavy spring clips ensure
quick and secure connections.

Price 22/6

Columbia rap10 “A” DRY CELLS
ESPECIALLY DESIGNED FOR WIRELESS

and suitable for use with all types of dull emitter
valves, the Radio ““A” is the most reliable and
Send for our new FREE BOOKLET “S"— efficient filament heating unit manufactured.

35 pages of valuable information pertaining Pri ce 2 /6

to care and operation of your batteries.

No. 4770 45 VOLT EXTRA HEAVY DUTY IS ESPECIALLY RECOMMENDED FOR NEUTRODYNE CIRCUITS.

ADVERTISEMENT OF J. R MORRIS, 15, KINGSWAY, LONDON, W.C.

B s dal-difer o -show: iy an @ﬁf}}i@j RASKETCOIL HOLDERS
6 OOJAH ” | Basket Coils are undoubtedly the most efficient form of

compact indvctance for short waves.

LIGHTNING ARRESTOR | | | .. oo o e sy s, oo

need good holders for the best results. 1'-
The BASKET COIL HOLDERS are @uﬂ 1’&1
efficient in design, manufactured from RADIO o
the best British materials and finished in an unsurpassed
style. Made from the best British ebonite (not fibre), .
brass parts polished and lacquered and polished knob.

11" knob 1/3 .

(Postage 2d.)

e 1" knob 1/6
“BiereLLOY 1% ANDB.

This is the original BASKET COIL HOLDER of its
type. All good dealers stock them, but insist on seeing
1-t the trade mark stamped on cach one.
na lg All others are inferior copies. Each
RADIO packed in transparent envelope.

THE “ OOJAH ” LIGHTNING ARRESTOR is designed to afford
efficient protection to the wireless receiving set by providing a suitable

by-path for high tension charges to earth, Its operation is quite

automatic ; there is no ** switching to earth ” to be forgotten.

Each* OOJAH ”’ LIGHTNING ARRESTOR carries a

5 'Years’ Guarantee agains domage. to your Wireles Se. I gow duter s vt i we gnd s e gt
'GREENSLADE & BROWN GOSWELL ENGINEERING CO., LTD.,
LANSDOW{\E ROAD, CLAPHAM, S.WS38. 95.98, WHITE LION ST. LONDON, N.1
e SRlcReREipton (639, I LIBERAL TRADE TERMS. 'Phone North 3051.

AN ADVERTISEMENT IN** WirRELESS WEEKLY ’’ Is A GUARANTEE OF SATISFACTION TO BUYERS.

3
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=
WHY BUY ACCUMULATORS ? ?

// AVAIL yourself of our real Hire Service.

T you add depre- Punctual weekly or fortnightly deliveries of
ciation to the Rotax Wireless Accumulators (Greater London
expense and in- Area) from 9/6 per quarter.  If you have vour
convenience of own accumulators, let us maintain them. Always

having your own clean, fully charged and guaranteed satisfaction.

accumulalors un- 1

sccumniors - BADIQ DOGIOR AT YOUR SERVGE
il £o sts you IF your set gives poor recaption, our Wireless
considerably more Specialist will call at your house and examine

l}ll}ﬂ owr inclusive it for a small fee (Greater London Area) and if
Hire Service. necessary estimate for repairs or re-construction.

RADIO SERVIGE GO., 105A, TORRIANO AVENUE, KENTISH TOWN, N.W.5. Y/
REAL SERVICE - HIRE OR MAINTENANCE

WRITE FOR FOLDER Z.7. 'POONE : NORTH 4161~4102.//

in performance

As soon as you use the ' Peerless Junior
Rheostat you will find it gives the full
degree of_faultless service that the name
implics. he resistance element is immune
from damagce and will safely carry the
current of two valves. An off position is
provided and dcfinite stops are so arranged
that it is impossible for a short drcuit
to occur, Complete, with handsome
engraved nickel dial and one-hole fixing’
Made in three types,

! Size, 1} in. dia., } in. high !
| ] l6’ 15, or '30 o};';n: ! } From your dealev, or
| i 2/6 | THE BEOFORD ELECTRICAL & RADIO GO., LYD,,
/ _
| (et R, T 22, Campbeli Road, Bedford:

MAXIMUM
Efficiency

MINIMUM

Capacity
Damping Effects

] ]
Strength d vov. v RESISIANGE
20289
Prices below WATERPROOF Tel. 832 Kingston.
Wave Length using ‘001 Variable Con-
Coil denser in Parallel PRICE.
MAXIMUM MINIMUM
13 e - 2/
25 395 190 2/4
30 435 240 2/4
35 515 360 2/6
40 680 370 2/8
50 835 485 3/~
75 1250 600 3/4
100 1820 815 3/10 o
150 2300 960 4/8
200 3100 1870 5/4
250 3750 2200 6/8
300 4500 2300 6/~
400 4950 2500 6/6

Sold by all Wireless Dealers

Sole Manufacturerst

The Hawk Coil 60 Siisiron. sumtey

Wireless Wonders
e P Westminster -

WIRELESS
EXHIBITION

AT THE ROYAL

HORTICULTURAL HALL,

VINCENT SQUARE, WESTMINSTER

The greatest show yeil

Tliis year's Exhibition will be even
better than last year. Many new

O C T O B E R cxhibitors will be included, and a
lost of new ideas will be shown for

the first time. Amazing progress

10th to 16th has been made in many directions.
Working Exhibits
Machinery at work, showing the
SIX DAYS ONLY gctual manufacturing processes will
€ seen.

Amateur Competitions 1
Entries for {he two cups offered far
Amateur construction sets will ke

ADMISSION 1/ on view,

How to get there

d -
(Including Tax) By ’'bus, alight at Westminster ar
Victoria, or near Army & Navy
DAILY 11ADM. TO  Storcs, Vicloria Street. By Under-
ground, alight at St, James’ Park

10 P M. Station,

Organised by DBritish Trade Exhibitions Lid.,
35, Surrey Street, W .C.2

We ron’t hrag or hoast about what we can o
We “ DO IT"—and then leave the ‘* VERDICT” to you.

Send your Burnt Qut or
m Damaged Valves to us
and we will Restore

them to Function with
OriginalCharacteristics

EFFIGIENCY MAINTAINED,
RESULYS GUARANTEED!

B.E. 4/6, D.E. 2V. -3 7/8,
D.E. -06 9/6.

1 Price list for Power Valves
on application.

We return the actual Valve you send us, post free, within 7 days.
THE NORTH LONDON VALVE CO. LTID,,
223, CAZENOVE ROAD, STOKE NEWINGTON, N.15.

Liberal disconnt to Wireless Agents,

EEY

=2z

il

The New

“SOLENEX”

RADIO COIL

The Coil pou will eventually usel

NO varnish impregnation, extra
capacity losses, or undesirable
wire kinks.

BUT totally enclosed in beautiful
gold tinfed celluloid case, hollowed
patented coil monnt and hollow
plug pin and highly efficient eccen-
tric gencrative winding.

The smartest and highest efficient
coil on the radio market to-day.

Supplied in all Wavelengths. From 4/6 to 10/~ each

Pat
110124 F.G.KETELBEY, AM.I.E.E. e gt iers

Worcester Chambers, 14, New St., Birmingham.
*Phone : Cen. 6633. ‘Grams : ** Katelbee, B’ham.” ‘

AN ADVERTISEMENT IN ** WIRELESS WEEKLY ** Is A GUARANTEE OF SATISFACTION TO BUYERS.
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S CaK

4 Their ?@smbﬂimeﬁ -
Y “by Captam HJ Round MC,MIEE.

ll!.‘.\.- A N et L s T —— |V L1 g N

Captam H. J. ROUND puts before the

Here is a Selection public another of the marvellous possibilities
"FROM THE CONTENTS: of the application of wireless.
Gia;t Lj;’};fi_SPeal"ers and their You should certainly read this article appearing
ST . exclusively in the current issue of “WIRELESS™
Did Marconi Invent Wireless ? _*FLs One~Word \Veekly

Three Good Circuits to Try.
Some Famous Wireless Rescues.
How to Wash Your Crystals.

Increasing the Range of your
Crystal Set.

The Editor, Percy W. Harris, M.[.R.E., writes
n ‘ Where the British Sets Score,” while there
are many further contributions of interest and
value to every member of the public possessing

- ; . or about to buy or construct a wireless recerver
A R_emartz Receiver using

Plug-in Coils. Obiainable at all Bookstalls and Newsagents.

Two Circuits on the Centodyne. If any difficulty send 13/- for yearly subscrip-
. . tion lo Radio Press, Ltd., Bush House,
An Easily Made. Low-Loss Strand, W.C2.

Crystal Set.

Nowon | BUY YOUR COPY TO-DAY

2 EVERY TUESDAYZ

Barcleys Adv,
AN ADVERTISEMENT IN *° WIRELESS WEEKLY ”’ 1s A GUARANTEE Or SATISFACTION TO BUYERS.
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ADVERTISEMENTS

Mode

ODERN WIRELESS (now on sale) contains many
lascinating articles.

Capt. H. }. Round, M.LLE.E., Chief of the Research De-
partment of Marconi’s Wireless Telegraph Company,
contributes “ Working your set from the D.C. Mains.”
This article directty interests all valve sct users and shows
a practical method of using your D.C. lighting mains as
sources for L.T.and H.T.currentsupply. The great saving
in accumulator bills and H.T. Battery replacements will be
apparent to every enthusiast.

The set builder is catered tor extensively in this 1ssue. Of
special interest among themany sets described is “THE
COASTAL THREE" (llustrated above), by A. Johnson-
Randall. This highiy efficient and selective set uses a
“trap’’ circuit and will reduce considerably the interference
to which coast dwellers are subjected. Full constructional
details are -given. Altogether five sets are described in
“MODERN WIRELESS,” ranging trom crystal to multi-
valve, Many other articles of practical value to enthusiasts.

On Sale Everywhere

WireLEss WEEKLY

1 Wireless

]/= MONTHLY

| BUY YOUR COPY TO-DAY 7%

EOITED BY JOUN SCOTT-LAGGARY, Fdnst.F, 4 M 1 LK,

HOW TO BUILD : &0
THE COASTAL THREE. By A. 7
Jounson-Randall. 3
A FOUR-YALVE RECEIVER By )
D.J.S. Hart, B.Se.
A TWO-VALVE SET. By Juin W
Barber
A ONE-VALVE  RECEIVER. By »
Stanley (. Rattee, M .{ R.E 3
A CRYSTAL SET. By E. J Marrou, -
AN ACCEPTOR WAVE-TRAP. By
@. P. Kendall, B.Sc
THE VALVE AS A DETECTOR.” By
John Scott-Tayyart, F.Inst.P,, A M. I.EE.
MICROPHONIC NOISES.” By  Major
Jame: Robinson, D.Sc. Ph,D. F.inst.P.
WORKING YOUR SET FROM THE
D. C. MAINS.” By Capt. H J Round,
1.E.E
“THE LIFE OF A VALVE" By Cap
H. L. Crowther, M_Sc.
‘1H,F. TRANSFORMER DESIGN.” By
Perey W Harris. M1.RE.
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Think what this means ! At first it is not easy to grasp the wonderful
advance in wircless reception which this R.I, Retroactive Tuner
implies.

With the aid of this perfectly designed instrument the use of plug-in
coils is entirely eliminated, and correct and efficient aerial reaction is
assured over a wavelength runge of frcm 175-4,000 metres. In
addition, it is practically impossible to obtain equal efficiency with
plug-in coils, firstly because of th: difficulty of selecting the correct
combination over such a wide wave-length band, and secondly because
coils of fixed value are not so finely graded as a tapped inductance, in
which the same station can be got on 2 or 3 different switch positions.
The special dead end switch entirely eliminates all encrgy loss, and

when used in conjunction with a variable condenser it practically
forms a complete receiving circuit,

Get the best out of your set to-day by fitting the new R.I. Retroactive Tuncr.

There are many imitations of the original R.I. Retroactive Tuner,
but you will only be satisfied if you insist on R.I. PRICE 39/6

Wrile for the new R.I. Blue and Gold Catalogue.

THE MOST TALKED- OF FEATURE OF THE WIRELESS EXHIBITION
THE MARK OF BETTER RADIO

Advt. RI. Ltd., 12, Hyde Street, New Oxford Street, London, W.C.1

Published by the Proprietors, Ripto6 Pzegs, Ltp., Bush House, Strand, London, 'W.C.2, on Wednesday of each week, and printed for them by Tue
Avenve Pzess (L. Upcott Gill & Son, Ltd.), 5557, Drury Lane, W.C.2. Address for Subscriptions and Editorial Communications :—Bush Hcuse,
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The new Burndept Coils

— cover all waves from 20 metres upwards
— are enclosed in special sealed containers

—fit all makes of tuners and coil holders

several important changes have been
made. Each Coil is enclosed in an
hermetically sealed moulded container,
on the outside of which the tuning range
and numberisindicated. The new Coils,
which fit all standard makes of tuners
and coil holders, are numbered to corres-
pond with somewhat similar
coils of cther makes, and are
all the same size externally:
4% 1in. long, 3% in. wide, and
1% in. thick. As the Coils
are perfectly protected from
damp and dust, they will
maintain their original high
efficiency indefinitely. The
~ complete set covers all waves
from 20 to 22,000 metres.
Coils 3 to 20 are intended |
for ultra short waves—2o0 to
150 metres. They are wound
with heavy gauge bare copper
wire on Grade A ebonite

]N the latest pattern Burndept Coils,

l:——l_lﬂ

price.

air-spaced”’ coils are ot |_
essential for successful short
wave reception. Colls 3, 5, 10, 15 and
20, 5s. cach.

Coils 25 to 75 are the famous Burndept
Concert Coils, covering all waves from
150 to Soo metres. These coils which give

IThe 1924-25 pattern : :
I Burndept Coils have beenl metres). Set of elght Coils,

considerably reduced-inl 100 to 1,500, [3 17s. 6d.

—— — e —

unequalled signal strength and extra-
ordinary clarity, each consist of a single-
layer winding on Admiralty Paxolin for-
mers. Coils23, 35,40, 50 and 6o, 4s. 3d.
each. Coil 75, 4s. 6d.

Coils 100 to 1,500 are the celebrated
Burndept patent multi-layer coils,
covering all waves from about 700 to
22,0co metres. Coil 100, 5s.;
Coil 150, 6s.; Coil 200,7s. ;
Coil 300, 8s. ; Coil 400, 9s. ;
Coil 600, 108.; Coil 1,000,
15s.; Coil 1,500, 17s. 6d.
These Coils may also be pur-
chased 1in sets, as follows :
No.955.—For Broadcast Re-
ception (200 to 800 metres).
Set of four Concert Coils, 335,
==71 50, 60 and 73, 16s.

' | No. 956.—For Long-Wave
[ Reception (700 to 22,000

Full particulars N T
. of these reductions wﬂli D"_O‘ 957- COmplete set of

formers ; so-called “low-loss | be sent free on request. | nineteen

Coils, covering all
_|waves from 20 to 22,000
metres, L6.

Full particulars of these new Coils are given in
Burndept Publication No. 44, a copy of which will
be sent to any reader of this journal onapplication.
The Burndept Range includes everything for
radio reception from components to complete
installations. Build your set with Burndept

Components and be sure of best results.

HEAD OFFICE : - Aldine House,
Bedford S‘h’!&} é')térand. London,

Telephone : Gerrard 9072,

Telegrams: =«  Burndest,
Westrand, Londan,

BURNDEPT

BRANCHES: Belfast, Birming-
ham, Brighton, Bristol, ardiff,
Exeter, Glasgow, Leeds, Liver-
pool, Manchester, Newcastle,
Northampton and Nuttingham.
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ITH the passing of Sum-
mer Time and the

lengthening of the even-
ings, telephone receivers will be
donned far more regularly and for
longer periods than has been the
case during the past summer. It
does not require much prophetic

vision to see that the coming |

winter will be the greatest radio
winter we have yet experienced,
and whether or not the full enjoy-
ment of it is the state promised
will depend largely upon the
amount of radiation that takes
place from regenerative receiving
circuits.  Most readers of Wire-
less Weekly are, of course, well
able to handle their receivers in
such a way as not to cause inter-

- ference to others, and while there

are some skilled offenders, we
believe that practically all the
trouble arises from mishandling
of sets by those who are quite
innocent of any intention to give
trouble to their nexghbours
What is the main howling
trouble? Does it not arise from
the adjustment of sets in such a
way that oscillation is taking
place and the circuit is just de-

\

The Oscillation Peril

tuned from the carrier wave so
as to give a ‘“ wail”’? If the

“wail " heard passes backwards
[ 2 i}
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and forwards through the zero
point very slowly, it 1s an indica-
tion that the listener is trying to
settle down on the zero point of
the beat notc. On hearing the
how!l arising from this mal-

Director of Rescarch :
Major J.xm's Rosmison, D.Sc..Ph.D..F, Inst.P
epuly Director of Research :
t. H. L. Crowrnes, M.Sc,
ssistant Editor :
PERCY W Hagris, M.LRE,
Scientific Adviser ;
- Prof. G. W. O, Howe, D.Sc., MlE.E
dvisory Editors :
Prof. R.Wumbpiveron, MA., D.Sc., F R S.
Prof. C. L. Forrescus M.A. M.I

J

Nothing contained herein is to be regarded as permission or encourace-

Bush Houge~ || ]

adjustment, many people—even
experienced wireless men, picture
a listener frantically swinging his
dial backwards and forwards in a
vain hunt for the station he can-
not hear. Tt is not generally
realised that these wailing howls
generally arise from very slight
movements of the dial.
Between the wavelengths of 370
and 380 metres there is a differ-
ence of roughly 20 kilocycles,
from which it follows that varia-
tions in tuning of an oscillating
receiver by even a wmetre would
take the beat note from inaudi-
bility to a high plercing whistle.
Readers of Wireless Weekly
can do much good by short chats
with  their less experienced
friends, pointing out to them that
the slightest movement of the
dial, when the receiver is oscilla-
ting, will cause the troubla tc
which we have referred; that,
even if they are lucky enough to
maintain the set on the zero beat,
reception in this way is always
distorted; and finally that British
sportsmanship is required, if

wireless is to become a universal
hobby.

Edited by

OHN SCOTT-TAGGART,| | 4§ o tise

FInst. P, AMIEE.

October 14, Vol. 7, No. 4.

Stafi Editors :
E. H, Cuapman, MA,, D.Sc.

G. P. Kenoars, B.Se.
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Wireless with the Rice Amazon Expedition

PHD @
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% A general view of Manaos, distant over 1,000 miles from the mouth of
the Rx&ver Amazon, which was intendéd to be a link
% " communications between the expedition and New York.

in the wireless
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NE of the outstanding fea-
O tures of the Hamilton Rice

expedition to South America
in 1924-25 was the successful radio
communication carried on between
the two radio stations of the expe-
dition with the various points in the
civilised world.

Regardless of practical experi-
ence and knowledge of combating
the elements of the wilds, an expe-
dition cannot plan every preparation
for supplies to maintain them for

an estimated period of time to reach’

a goal the position of which -is

merely calculated, and the interven-

ing territory unknown.
Advantages of Wireless

Many causes that delay progress

occur, and wireless can be used to
send a request for additional food
supplies and medicines. With wire-
less the party can keep its base or
headquarters informed of immediate
discoveries, of its progress and of
its necessities,

Often while the party may he
only 100 miles from civiiisation,
communication by post to keep

" those interested in the -welfare = of
the members of the party informed
may require many months. This
news, welcome as it is, 1s not satis-
factory, because of the time which
has elapsed. But with wireless,
word may be sent and received in a
few minutes.

The Rice Expedition was kept in

touch with the world by the
A.R.R.L., the original scheme of
communication on long waves with

the ‘Brazilian station at Manaos
having failed because of adverse
atmospherical conditions.

Failure of Long Waves

After interruption on the long
waves occurred the writer got into

communication with 2CVS in New

York City, who volunteered to
maintain a schedule each night so
that communication could be ie-
sumed with the outside world, This
method was a tremendous time-
saver when compared to the earlier
process - of radio communication
from - the base station to Manaos,
and thence to New York via cable,

Later, a consistent schedule was
maintained with Station 2MC at
New York, who very efficiently kept
a mighty. volume of two-way trafhe
moving.- :

Other Stations

A number of other American
amateurs rendered a great service
by accepting messages from persons
in 'the States for the expedition and
receiving expedition messages for
the United States, not to speak of
many times when they stocod by for
other traffic.

The greatest distance covered was
that in exd}anglng signals and con-
versation with New Zealand sta-
tion 2AP, lecated at Wellington,
at a distance of approximately
8,500 miles from our party.

Mr., Gerald Marcuse, of Station
zNM, at Caterham, near London,
was the chief English station to
connect with the expedition, His
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By T. E. McCALEB.

The author of this article is the wireless
operdtor who kept the Rice Expedition
in touch with civilisation from the
hitherto unexplored districts of the
River Amazon. He gives here some of

his personal experiences. <
o

station handled several long mes-
sages from Dr. Rice to the Royal
Geographical Society.

Station 2AG, owred by Mr. 5. R,
Runyon and located at Yonkers,
N.Y., established a record by
receiving a message from an in-
dividua! in New York and telephon-
ing the reply back, which had been
received from the expedition, in
approsimately eight minutes from
the time the message was filed.

The Aeroplanc

During a period in the dry scason

when the water was rapidly falling,

@%@&@%@%%%%@%@@@*@% B

é@ the advance party had penetrated a
considerable distance. The aero-
plane, with its pilot and photo-

grapher, were awaiting word when
a’ thght could be made to meet the
party and for vital information con-
cerning landing conditions.  With-
out these reports the plane would
have been flown to a spot where the
party was encamped, and, in land-
ing, might have run into rocks be-
low the surface of the water, which
would have resulted in a secrious
mishap. The plane being used was
of the scout type, with the engine

supported above the head of the
pilot on a single strut. Any con-

Dense forest comes down to the
water’s edge on the Amazon banks.
siderable jar would cause the engine
to come falling on to the pilot’s
head, which might be classified at
least as unpleasant; as it was, the
radio link between the advance
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party and the base kept the pilot
well informed «f the conditions he
would have to meet.

The Base Station

The equipment at the base radio
station located at Boa Vista on the
Rio Branco consisted of a trans-
mitter using eight go-watt tubes to
generate a power of 400 watts for
commnication with Manaos, 400
miles south, at a frequency of

approximately 100 ke, {3,000
metres).
There are several interesting

points in connection with the short-
wave receiver and transmitter which
will be interesting to the reader who
has never found it necessary, in his
radio exderience, to deal with the
diabolical tropical static.

Transmitting Apparatus

The transmiiter, instead of fol-
lowing the usual plan, is built upon
the tuned plate idea. The induct-
ances-—and most of the set, for that

matter—were constructed ocut  of
parts of the long-wave set and
spares carried to the base section.

Long before the time set for the
return of the party the large valves,
so-watters, hbegan to show signs of
disintegration.  Not  wishing  to
ieave things entirely at the hands of
chancey small giwatt valves were
ananged in sertes to furnish the
necessary power. By soldering

them to a circular ring very good

This par-

results were obtained.

The difficulties of wireless in country
of this sort can be readily appreciated,

ticular method of mounting kept
the effective inductance in each of
the valves the same, so that the
maximum output was registered in
the aerial ammeter.

" Short-wave Receiver

The receiver is novel. The static
conditions were such that the stan-
dard circuit sorely tried the opera-
tors owing to atmospherics; so, in-
stead of *coupling the aerial and
carth directly to the tuning in-
ductagce of the high-frequency
valve, as is ordinarily done--the

Wireless Weekly

Tropical Difficulties

= At the next semi-permanent camp
the portable station was again
erected in the midst of the thickest
jungle.  But at this camp, which
was a little further north and west,
there were hills more than 1,000
feet high that entirely surrounded
the camp. During terrific tropical

A typical view on the lower and more open reaches of the Amazon.

complete set - consists of one H.F.
detector and one L.F.—the aerial
was connected directly to the plate
of the detector and then coupled o
the high-frequency valve.

A further decrease in static is ob-
tained by using.a very low aerial,
possibly only 10 or 20 feet above
ground, and very short. Both these
decrease the signal strength, but at
the same time they decrease the
static more,  resulting in  a net
advantage.

Power Supply

The original engine, which was
to have been the primary source
of power, was a small air-cooled
motor-bicycle engine that flew to
pieces due to the centrifugal force.
An outhoard canoe motor was belted
to a small generator which furnished
power for charging the 12-volt, 8o-
ampere-hour storage battery. This
supplied the dynamotor for the
transmitter, which had an approxi-
mate pewer ocutput of 25 watts.
The aeroplane mechanic acted as
‘“ engineer '’ when it became neces-
sary to float the generator and bat-
tery together for increased power.
Upon signal from the operator the
engine was shut down for reception.
This method was not necessary at
all times, since the battery had
sutficient charge for 1} hours’ com-
munication.
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storms no difficulty was experienced
in communicating with a number of
New England and Eastern Seaboard
stations, as well as one Canadian.

Fading

Contrary to results showing a
great decrcase in received signal
strength during daylight, the signal
rom LR at 10 a.m. on several occa-
sions proved to be approximately
cqual in strength to the night sig-
nals.  Power conditions were the
same in both cases. The distance
is about 200 miles. The writer had
an excellent opportunity to work
stations during partial daylight and
darkness on January 18 this year.
9ZT at Minneapolis, Minn., was
worked during absolute darkness at
Boa Vista.  Gradually dawn ap-
peared and then bright daylight
about 6.40 a.m. 6oth meridian time.
The two stations, WJS and 9ZT,
signed off.  The only perceptible
difference was an uncanny clarity in
9ZT’s signal just at the crack of
dawn. Over the remainder of the
change in darkness to light no
change could be noted. .

An instance of wave-jumping
occurred when Station LR, after
calling United States stations and
hearing no answer, decided to
quit on account of unfavourable
weather conditions. But he heard,
just as he was closing down, from a
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Canadian station. Later, in a
Jetter from this station, the operatoer
said: ‘I was surprised to hear
you have been unable to work sta-
tions in the States for the last
week.” Tt is quite obvious that our
waves were skipping several thou-
sand miles. The following night
reception was again normal.

Communication with U.S.A.

On the return to Boa Vista, in
April, 1025, the writer tried for

three nights, calling and listening -

for United States stations. The
final night a station in Philadelphia
took all traffic.  The records on
which the stations were logged have
been mislaid. B

At the final semi-permanent camp,
where the expedition changed from
native canoes to smaller dug-outs
belonging to the Indians, the wire-
less equipment was left behind with
other material.

When the party had returned to
the other side of the five-mile port-
age the writer and the aeroplane

high up in the Parima Mountains
that form the northern boundary of
Brazil, forming the borderline be-
tween that country and Venezuela.
Unusual Troubles

When the trunk in which the
entire portable station had been
packed was opened, it was found

to contain multitudes of ants and’

their eggs. They had made homes
between the condenser plates—in
fact, everywhere in the set except
inside the valves. It was necessary
to dismantle the entire transmitter
and receiver and clean and dry all
parts,

But, thanks to the station in
®hiladelphia, about six messages
reached their destination, making
known to the world that we were
safely on the return voyage after
the most difficult portion of the trip.

Time Signals

Besides communications, wireless
played another important réle in
determining chronometer rates from
the received time signals sent out

It was sometimes necessary to receive the noon time signals while actually
under way on the river in a canoe.

mechanic journeyed over to prepare
another canoe and send our numer-
ous messages telling of the expedi-
tion’s success in reaching its goal

from various government stations.
Usually the Press and time check
from Balboa, Panama (NBA), was
received.  The time check from
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NBA was found to be unreliable
for extreme accuracy, and so it be
came necessary to change and pick
up the signals from NSS.

Long-wave Receiver

The long-wave receiver consisted
of three valves connected in the
usual manner, and had a loop for
its.collector. Although rather out
of the ordinary in constructional
details, this receiver worked at all
times, despite the drizzling rain and
soggy ground on which it often
rested. At times it would require
a drying by the camp fire to drive
the moisture out of the headphones
and loop.

Reception Under Difficulties

The most interesting experience
in obtaining the time check was
brought about by the necessity of
receiving the noon time signals
while under way in a small canoe
bound down stream at a seven-mile
per hour rate, dodging some rocks
and hitting others. It was decided
not to waste any time in going
ashore, so the apparatus was set
up, and the operator cautiously
stood in the canoe, supporting and
rotating the loop of the set to main-
tain maximum signal strength. This
was highly essential, as the canoe
followed all sorts of crooks and
turns in the river. Perfect checks
were obtained, and no time lost on
our downward journey.

5

Phenomena Noted

However, it can be stated that
one important discovery was of the
association of the presence of high
winds with an increase in atmo-
spheric disturbances.  This, no
doubt, directly follows the theory
of dust moving at a high velocity,
giving rise to the atmospheric
charges which affect,radio receivers.

It can also be said that local
meteorological conditions have no
perceptible influence on the recep-
tion of wavelengths below 100
metres. Radio communication from
South America to North America on
short waves in the vicinity of 8o
metres will not be as reliable during
the summer months of North
America. This fact cannot be attri-
buted to any definite reason. A
curious phenomenon observed was
the complete trapping of short-
wave signals for several days at a
time, while again later they would
come through with strength.

[We are indebted to the Booth
Steamship Co., Ltd., organisers of
the Amazon Cruises, for permission
to publish the photographs illus-
trating this article.]
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Practical Short-Wave Reception

IL—THE CHOICE OF A CIRCUIT.
By G. P. KENDALL, B.Sc., Staff Editor.

The reception of the shorter waves is becoming a matter of greater and greater interest, and . no doubt

many readers will be turning their attention to this subject during the coming autumn and winter. For the

particular assistance of readers in this position, a special series of articles is being written by Mr. Kendall,
which are intended to form an introduction to the subject in its practical aspects.
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reception, by which I mean the reception of
signals upon [requencies of 1500 ke, and above
(200 metres and below), one is at first apt to think
that all that is required is a receiver suitably modified
as to its wavelength range, and that the experience

UPON first taking up the subject of short-wave

gained on the broadcast band will suffice in the new

field.
Difficulties at High Frequencies

As a matter of fact, however, the experimenter who
starts off on this assumption is likely to receive quite
a number of surprises, possibly starting with the
initial one of discovering that although he has made
the necessary alterations to his circuit and turn num-
bers and so on, the set will not oscillate, whatever
steps he takes. And following on this, when, by the
assistance perhaps of some more experienced friend,
he has overcome his first trouble, he may find that
although the set will oscillate, and give all the signs
of functioning correctly, he simply cannot find any
stations, in the end discovering that the reason is that
he has quite large variable condensers incorporated in
the set, and without any sort of vernier, so that he
simply misses every signal, because it is not possible
to turn the dials sufficiently slowly.

Choosing a Circuit

The difficulties of the higher frequencies, then, are
very real, and much time can be wasted and disap-
pointment experienced for lack of a little guidance
from someone who has already experienced and over-
come the difficulties in question. The first thing that
must be done upon deciding to take up short-wave
reception is obviously to decide upon the circuit which
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Fig. 1.— One method of producing reaction effects
recommended, in which L2 is in a position of fixed
coupling relative to LI, and oscillation of V1 is con-
trolled by means of the series by-pass condenser C3.

is to be used, and a discussion of the principal factors
involved in making this choice will bring to light a
number of the more important points in connection
‘with short-wave reception. -

High-frequency Amplification

The first point that must be realised is that the
ordinary methods of high-frequency amplification are
practically useless upon the really high frequencies,
and hence it follows that for fairly simple and straight-
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Fig. 2.—A modified form of the Reinartz method of
controlling oscillation is shown here, C3 being the
reaction condenser.

forward sets high-frequency amplification effects. must
be obtained by reaction alone. The first valve of the
short-wave receiver wiil therefore be the rectifier, and
this, with the aid of a good method of controlling
reaction, . will produce results upon the higher fre-
quencies, which will seem very wonderful to those who
ae accustomed to the limited carsyving power of the
frequencies - associated with broadcasting.

Low-frequency Amplification

To ensure good signal strength in the headphones
from practically every station picked up; it is advisable
to add a second valve as a note magnifier, and I
therefore advise that the reader’s first set should con
sist of two valves, a detector and a note magnifier.
This combination, providing that the receiver is
designed in accordance with certain rules which will
be laid down presently, will be found to give adequate
results for all general purposes. If the reader desires
to work a loud-speaker from one of the telephony
stations, such as KDKA, a second note magnifier
valve should, of course, be added, and some scheme »f
switching provided to bring it into use for this special
purpose. It is not desirable to use the three valves
for headphone work in general.

Control of Reaction

Since we are to depend upon reaction for the ampli-
fication of the signals prior to rectifcation, it is obvious
that it is well worth while to devote considerable
attention to the detuils of the reaction producing and
controlling methods available. It may be laid down
as a general rule that the scheme of a swinging reac-
tion coil, which serves the purpose fairly well upon the
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lower frequencies, is not suitable for the high ones
which we are now considering ; the changing of tuning
produced by the movement of the coil becomes rela=
tively large, and it is difficult to obtain any delicacy
of control.
Magnetic Reaction

A method of employing ordinary magnetic reaction
and yet of overcoming to a very large extent these
difficulties, is that adopted in the Grebe short-wave set,
and this is illustrated in its essential features in Fig. 1.

\ /E R.F.CHOKE,

C.

L,

Fig. 3.—A circuit of this type employing a detector

and one stage of L.F. amplification, which will be

dealt with in detail in subsequent articles in this

series.

As will be seen, there is a reaction coil which is placed
in a fixed relationship to the grid coil, and the neces-
sary control of reaction is obtained by placing in series
with this coil a large radio-frequency choke, shunted
by a variable condenser, which serves as a by-pass.
Increasing the capacity of this condenser will, there-

fore, increase the reaction effect, and a very smooth

and convenient control is obtained in this way, which
has very little effect indeed on the tuning of the grid
circuit. This plan may be thoroughly recommended,
although it must be understood that a little experi-
menting with the turn numbers of the reaction coil will
probably be necessary to secure satisfactory results.

Interchangeable Coils

Both the reaction winding and the grid winding can
be arranged upon the same former, and a little in-
genuity will produce some scheme for complete inter-
changeable units, since it is necessary as a rule to
change the size of the reaction coil when the grid coil
is exchanged for one of a different tuning range.
Under these conditions this scheme is thoroughly prac-
tical and gives very good results.

Tuning Range

One of the great difficulties of short-wave reception
is the extremely wide tuning range required, so that
quite a number of interchangeable inductance units are
generally needed, and for this reason a scheme of
reaction production which would otherwise be ex-
tremely attractive, namely, that in which a variometer
is used in the anode circuit of the valve, is practically
ruled out. Where only a limited range of frequencies
is required to be covered, such as in a set which is
designed for one specific purpose, such as the recep-
tion of KDKA, a suitable variometer is an extremely
attractive scheme, but for general work it is very diffi-
cult to cover a sufficiently wide range of tuning.

Reinartz Type of Reaetion

The only other reaction method which I have found
really effective is some form of the Reinartz method,
and probably the majority of short-wave sets use this
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system.. A good method of arranging Reinartz
reaction in the type of set which we are considering is
that illustrated in Fig. 2, and it will be seen that this
is practically the standard Reinartz circuit, the aerial
arrangements being omitted. 1 believe that the
majority of readers will not require a detailed explana-
tion of the working of the Reinartz reaction scheme,
since this has been given many times, but g little
information as to turn numbers, etc., may be useful.

Coil Sizes

Here again complete interchangeable tuning coil and
reaction coil units are desirable, and the relative sizes
of the two for most purposes with the type of valve
most employed for short-wave reception is that the
reaction winding L1 shall be something like two-thirds
of the size of the-grid winding Lz. It is wise, how-
ever, to provide some means of varying the number
of turns upon Lr in use at any given time, since a
number of factors may produce quite wide variations
in the number of turns required to produce reaction.

Aerial Systems

It will have been noticed that in neither of the cir-
cuits so far given is any aerial or earth arrangement
shown, and a few words upon this part of the arrange-
ment are desirable. It must be realised that the
greater part of our reception will be upon wavelengths
below the natural wavelength of the aerial, and it is
therefore as a rule not desirable to attempt actually to
tune the aerial circuit. One of the so-called aperiodic
schemes is probably the best, with a separate winding
variably coupled to the grid winding of the receiver.

What is required, in most cases, is a small coil of
from 1 to G turns, according to the frequency being
received, inserted in series between aerial and earth,
and variably coupled to the grid coil, and this addition
is. shown in Fig. 3.

Hand-capacity Effects

Another feature which will be noted in Fig. 3 calls
for a word of explanation, and that is the fact that the

The cage aerial of the Sheffield Broadcasting Station
is supported by a factory chimney and a single mast.

variable condenser for tuning the grid circuit is con-
nected across only part of the grid winding. This is
quite a useful scheme in practice, the effect being to
reduce considerably the hand-capacity effects upon the
tuning condenser and also to apply a higher voltage
across the grid and filament of the valve than would

,
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have been available if the condenser were connected
across the whole coil.

An Alternative

The latter effect could no doubt have been obtained
by the usé of a very small variable condenser across
the whole coil, since the effect is then very similar, but
the desired reduction in hand capacity does not follow.
The scheme illustrated, of course, limits the tuning

Wireless Weekly

of the ordinary reaction circuit arc absent in the case
of the super-heterodyne. The short-wave. super-
heterodyne is decidedly more difficult to get into proper
working order than one for the broadcast frequencies,
and 1 would strongly urge that no reader who has not
oblained considerable experience with this instrument
upon broadcasting should attempt to use it for short-
wave work. Those who possess: the necessary qualifi-
cations, however, should, with a little patience, be able
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Fig. 4.—The complcte circuit diagram of a super-heterodyne receiver, using a separate oscillator valve, V5, coupled
by means of two small pick-up coils, P1 and P2, to the grid circuit of VI.

range obtainable with any given coil, just as would
the alternative method of using a very small variable
condenser acress the whole coil to serve the same end
of automatically maintaining a large value of induct-
ance in the circuit. When this method is employed, it
is therefore necessary to provide a rather larger number
of interchangeable coil units.

Construction of Receiver

It will be seen that I have shown in this figure the
addition of the necessary second valve as a note mag-
nifier, with a separate high-tension terminal for its
anode supply. I will consider this circuit again next
week, and deal with the practical! peints involved in the
construction of the set, such as the turn numbers of
the coils and the values of various other components.

Super-regenerative Circuits

.Before leaving the subject of the choice of a circuit,
it is- perhaps only fair to those readers of greater
experience upon the lower {requencies {longer wave-
lengths) to mention two other types of circuit which
have very distinct advantages for short-wave work,
but which are not suitable for the relative beginner.
I refer to. the super-regenerative circuit and to the
super-heterodyne. With regard to the first of these,
there 1s no doubt, of course, that it offers very great
attractions indeed for short-wave work, but informa-
tion is at present decidedly lacking as regards the
practical details involved. This state of affairs will no
doubt be remedied at an early date. :

Super-heterodynes

The super-heterodyne is a very delightful instrument
to use upon the higher frequencies, since the extremely
critical nature of the tuning and general adjustment

to secure the remarkable results of which this instru-
ment is capable upon the higher frequencies also.

A Practical Circuit

A circuit is given in Fig. 4 which will provide the
hasis for the necessary work, and this simple set will
be found to operate satisfactorily with a very small
amount of experimenting with the lay-out of the parts
and so on. In the set illustrated only five valves are
required, one of these being a separate oscillator using
the Reinartz circuit. This latter arrangement I have
found very useful for the separate vscillator on a short-

- wave super-heterodyne, the reaction condenser being a

variable one, for the purpose of adjusting the circuit io
suit different types of valves which may be used for the
oscillator. o
The Separate Oscillator

Once set, the oscillator will generally cover quite a
wide range of frequencies without requiring any read-
justment of its reaction condenser. Any such read-
justment, of course, should be avoided, since it upsets
any calibration. which may be attempted of - the oscil-
lator circuit. This oscillator circuit is coupled by
means of two small pick-up coils, Pr and Pz, io the
grid circuit of ‘the first detector. "I have found three
turns in each of these coils quite sufficient for most
purposes, and they may be wound side by side upon
the same piece of 2in. tube.. The turn numbers for
the other inductances must, of course, depend upon
the frequencies which it is proposed to ieceive. The
aerial used with this sét I have found should only be a
few yards of wire, preferably hung across the ceiling
of the room in which the instrument is being employved,
The remainder of the circuit follows perfectly standard
lines, and I have found it to work quite successfully
with the ordinary input filter and intermediate trans-
formers supplied by Messrs. Bowyer-Lowe for use in
super-heterodynes arranged for broadcast reception.

I
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Violence

¢ R. WAYFARER,” an-
M nounced Poddleby’s maid,
ushering me into  his
drawing-room the other afternocon.
As 1 stepped gracefully in preparing
my company smile, I was just in
time to see Poddleby and his better
half collapse in a gasping heap in
the midst of the floor. 1 rushed
forward and seized Poddleby by the
scruff of the neck. ‘‘ Coward!” T
cried, ‘‘ to strike a woman. Good
evening, Mrs. Poddleby. How are
you? Stiil well, I hope, despite the
cave-man treatment which I have
just witnessed.””  When [ had
helped them both to their feet they
started to explain, both talking at
once, that what I had mistaken for

a violent quarrel was really a tango.”

And then I noticed that the loud-

speaker was saying something like
*“ Advance the right foot in a north-
easterly direction, turn slightly on
the ball of the left, bringing the toe
of the right-foot below the left knee.
At the same time swing your part-

ner gracefully round.” And so on

and so on.

Dancing Lessons by Wireless

1 had seen something about
these dancing lessons by wire-

less, but Being myself by far the
best performer in Little Puddleton
it had not occurred to me that I was
in any need of them. Therefore I
had not tuned in on such occasions
as they were being given. Both
Poddleby and Mrs. assured me that
it was the very finest thing that
had ever been invented by the fertile
brains of the B.B.C. And would 1
mind just sitting down for five

minutes and smoking a cigarette
whilst they went on with it? Being,
as you know, always willing to
oblige, I sat down and filled both my
cigarette cases from Poddleby's
box. I then selected the best cigar
that I could find from his stock and
settled down to watch.
Tangoing

‘“A .chassez forward and then
turn,’”” said the voice. Poddleby
and Mrs. charged down the room
and would, I think, have executed
a very creditable turn, had they not
tripped simultaneously over the
loud-speaker leads. As it was, they
collapsed once more, whilst the
loud-speaker joined them on the
floor, deafening Poddleby by con-
tinuing to bawl into his ear in spite
of its rough treatment. Your real
dance enthusiast is not easily dis-
mayed. DPoddleby and Mrs. arose
with my help, and having replaced
the lcud-speaker on top of the piano
were at it again in a moment, whilst
I returned to my chair making a
mental note to bring a cigar case
next time. During the last part of
the lesson a slight misunderstanding
occurred, the instructor having for-
gotten to mention to which partner
he was referring when he said
‘“ advance the right foot smartly.”’

A Misunderstanding

pupils whose performance
witnessing  both  obeyed
alacrity, and then pro-

‘The
1 was
with

ceeded to hop round the room
separately each on one foot.
This movement 1  applauded

loudly as being quite one of the
most interesting and novel steps for

. ballroom purposes that I had vet

seen. Luckily for both of them the
lesson came to an end by the time
that they had ceased to hop, and we
spent the rest of the time in less
strenuous pursuits. ‘It is simply
splendid,”’ panted Poddleby, sink-
ing on to the sofa, ‘‘ and there is
still  something better to come.
Have you heard that they are going
to broadcast physical exercises? ”’
112

‘¢ Physical Jerks '’

I looked at him coldly. ** Some
years ago,’”’ I said, ‘‘ there was a
War, and if I remember right not
the least of its horrors was a thing
called ‘ physical jerks.” You got up
in the early morning and had to
run round and wave your arms and
kick your legs about and do all
sorts of hateful things at the bidding
of a fellow with a bulging chest who
wore a striped jersey. Thank you,
Poddleby, I know all about physical
exercises.”” ** My dear chap,’’ cried
Poddleby, ‘‘just think how good
they are for you. About half a
dozen of us have agreed already to
form a Physical Exercise Society
and we are going to meet each
morning to follow the instructions
given by the loud-speaker. It will

XTI P
A fellow with a
bulging chest . .

*« e e

make new men of us.”” “If it will
do that,”” T said. . . Poddleby
held up his hand. * Do not scoff,”’
he begged. ‘“ We are going to re-
gain the suppleness and vigour of
youth. It would do vou all the
good in the world, my boy. You
have simply got to join up and be
one of us.”

An Idea

The suggestion set me thinking.
My own perfect figure has little
need of physical jerks to add to its
beauty. But for fellows like
Poddleby and a few others I could
mention, this drilling idea seemed
to be just what was wanted. ‘1
tell you what,”” I said at length.
‘“ Why should we not get all the
fellows at the wireless club to take
up the scheme and have exercises
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each morning in the ¢lub house? ”

“’An inspiration,”” cried Poddleby.

“Why of course we will. We are
already the brainiest club in the
country and shortly we will be the
healthiest. Every one of us will
go about vaulting over pianos and
slapping . people .on the back, or
pushing invalids in bathchairs at
twenty miles an “hour down the
street. When he does things like
that you know that a man is per-
fectly healthy. And when our little
daily dose has got to work, we
will probably surpass even these
feats.”’

The Club Agrees

Next evening Poddleby and 1
attended a meeting of the wireless
club and put our proposal before
the members in honeyed words.
Most of them agreed at once,
though there was at first a little
opposition from General Blood
Thunderby, Admiral Whiskerton
Cuttle and Bumpleby Brown—all of
them, of course, fellows whose
figures badly need a little paring
down. However, we persuaded
them before we had done, and by
the time that meeting. broke up
every member of the club had
solemnly promised to present him-
self at the hut suitably garbed at
the appointed hour on the following
Monday morning.

We Make a Start

I have always  thought Monday
a rotten kind of day, and my

Clad in a dressing-gown
and a bowler hat

opinion of it was confirmed in the
early hours of the next one that
came along, for my beauty sleep
was rudely disturbed by Poddleby’s
application of a large wet sponge
to my face. ‘‘ Lazy beast,”’ he said.
‘“ There you are, or rather there
you were, snoring away when you
ought to be up drinking in draughts
of the glorious morning air. Jump
up now and hurry down to the hut.”
I jumped up, not because 1 wanted
to go to the hut, but because I did
want to land Poddleby a straight
" left in the ribs. He dodged rather
neatly and seizing my bedclothes
dashed with them through the door.
I tried crawling in between the two

mattresses, but the top one always
kept slipping off. In the end I
gave it up, garbed myself in a pair
of tennis trousers-and a sweater,
and strolled down to the «club
house. ) o

Strange Attire’

On the way there I met Pro-
fessor Goop clad in a dressing-
gown and a bowler hat. He was
carrying, I noticed, an umbrella and
an attaché case. He told me that
just as he was about to leave the
house he could not quite think why
he had got-up so early, but it
suddenly occurred to him that he
was going to catch the early train
to London. But for my intervention
he would probably have done so. 1
steered him to the hut, where he
pulled off the dressing gown and
disclosed the bathing dress that had
created such a sensation during our
holiday at Trouville.  Poddleby
turned up in running shorts and a
gym vest, whilst the other members
of the club sported a variety of
costumes ranging from pyjamas to
plus fours. As the zero hour struck
the loud-speaker was switched on
and we prepared for action as in-
structed.

Mishaps

Our space was just a little bit
cramped perhaps for some of the
freer movements, but I do not think
that General Blood Thunderby need
have bitten my finger when on
extending my arm -smartly as
ordered 1 found my hand in his
mouth. However, I got my own
back during the arm-swinging
movements. = All went very well as
long as we were on our feet. What
I was waiting for was the order to
lie down, and sure enough it came
before long. I can assure you that
the sight of General Blood Thun-
derby and Poddleby lying side by
side upon their backs and waving
their legs in the air was one that
I would not have missed for any-
thing. But the best of it all was

~when we were instructed to turn

upon our faces and to balance our-
selves upon the tips of our toes and
the palms of our hands with.arms
straight. From that point we had
to lower our chins to the floor by
bending our arms. Our stouter
members made puffing and gasping
noises as, with their joints creaking
like watchmen’s rattles, they strove
to lower themselves with decorum.
The &eneral got down somehow the
first time and managed to heave
himself up again somehow after-
wards. The second descent, how-

ever, defeated him. He brought his.

chin to the floor all right, but very
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tended; and his subsequent remarks -
drowned even the loud-speaker for
a brief space. However, all things
considered, our first séance’ passed
off very well indeed, and everyone
agreed that having once begun we
must continue.

That afternoon, seeing the
General gazing into the window of
a wireless shop in the High Street,
it occurred to me that I might as
well display some evidence of my
new-found health and strength.

Energy
Coming up behind him, I smote
him heartily between the shoulder

. The members were
in bathchairs . e e
blades. His leap into the air,

though 1 doubt whether it would
have cleared a piano, was quite
creditable. On coming to earth he
simply rounded on me. What the
blue blazes did I' mean by .doing
things like that? Didn’t-I know
that he had got rheumatism in his
shoulders and lumbago in his back
and . . .. I fled. I thought that
I would go and see how Poddieby
was getting on. I found him
huddled in an armchair looking
anything but vigorous. ‘‘Don’t
shake my hand too violently,” he
begged, *‘ I am so stiff all over that
I can hardly move.” , . .. That
evening, . just before the time
appointed for the meeting of the
wireless club, you might have seen
a dozen bathchairs in the High
Street. The members of the club
were not pushing them at terrific
speeds in order to show the world
how vigorous they were. No, the
members were in the bathchairs,
being pushed.
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Some Notes on Tuning and Selectivity

e

Are inductances of this type going
to replace the existing shapes of
" coil ?

$¢ ’

HE word * selectivity ”’ has to-day an
almost magical significance. The first
test of any set xs———how selective is it?
Can it cut out London and receive
_Bournemouth or Cardiff? Mr. Harris
~in America was principally 1mpressed by
the remarkable tuning properties of the rec»exvmg
apparatus in everyday usc over there, and there is little
doubt that the trend of development in this country is
in the direction of improving the selectivity of the
apparatus employed. 1t is proposed _therefore, to
consider some of the aspects of tuning and selectivity
generally, in order that investigators in this country
may be assxsted in the deﬁxgn of suitable circuits.

/////;

Snmple Tuned Circuit

Let us consider first of all a single circuit. If the
circuit in Fig. 1 is connected to a source of supply of
which the frequency is variable, then the actual current
which will flow in the circuit depfvnds upon the relation
between the inductance and the capacity and the fre-
guency of the applied E.M.F. The current is a maxi-

mum when the circuit is in tune with the EEM.F., that
. . 1 .
is to say, when the frequency is equal to —~————2’”\/_—i6 , Land

C being the inductance and capacity in the circuit in
henries and farads respectively.

As the frequency of the applied E.M.F, is varied,
therefore, the current in the circuit will increase to a
maximum at the tuning point and will then begin to
decrease agam the curren‘r varying as indicated in
Fig. z, which is the well-known resonance curve.

Resonance Curves

Now the nature of these resonance curves is an indica-
tion of the selectivity of the set. 'With a theoretical cir-
cuit having no resistance the resonance curve would be
as shown in Fig. 3. That is to say, the current would
be small until the resonant frequency was approached,
when it would rapidly rise to an infinite value, falling
again almost to nothing as the resonant frequency was
passed. 1t was often thought that in a theoretical
oscillatory circuit like this, having no resistance, the

by
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A thorough investigation of the theoretical prin-
~ciples underlying selectivity, and their practical
application will be dealt with in a series of articles

Mr. Reyner, of which this is the first.
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current should be nothing until the resonant frequency
was reached, at which point the current would suddenly
grow to infinity.
Circuit having no Resistance

This, however, is not the case. The current is con-
trolled by the impedance in the circuit. Now the
impedance is made up of a combination of the resistance
and the reactance in the circuit, the actual expression
for a circuit of this type being

2- /5ot (e 1)

where w = 27 X frequency.
Now if the resistance in the circuit
expression reduces to

Z=wl — —_

is zero, this

w'
We see, therefore, that the impedance of the circuit is
made up simply of the two reactances, one due to the
inductance and the other due to the capacity. As the
frequency is increased, so that ¢ is also increased,

the value of oL increases, and the value of

1
wC
swamps

wC
“the term oL, -and the total impedance in the circuit
is very high. Towards the resonant value, however,
the two terms become more or less equal and tend to
cancel each other out. For a short while, therefore,
the value of the impedance, which is equal to the
difference between the two terms, has a comparatively

SOURCE OF : l
SurpLy % L ) c

AMMETER 7

decreases. - At low frequencies the term

CURRENT ——>

L

> FREQUENCY -
——

" Fig.2.—A typical resonance
curve of a circuit such as
is shown in fig. 1.

Fig. 1.—A simple series
circuit.
4

small value, and of course at the resonant point it
falls to zero.

The current, being dependent upon the voltage
divided by the impedance, will thus have a very small
value undér normal conditions, but will become appre-
ciable near the resonant po<int and will risé€ to infinity
actually at the tuning point. It will be seen, however,
that the-rise to the maximum value is gradual and not
sudden even when the circuit has no resistance what-
ever. The curve shown in Fig. 3 is actually plotted
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for a coil having an inductance of 100 microhenries and
a capacity of 500 micro-microfarads.

Effect of Inductance and Capacity

We may now consider what effect on the resonance
curve the various possible combinations of inductance
and capacity will have. It is possible to construct a
circuit to tune to a given frequency with a small induc-
tance and a large capacity or vice versa. It therefore

No ReSISTANCE
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Fig. 3.—A resonance curve
for a circuit having no
resistance.

resistance is to decreasc the
current at each point,

Fig. 4.—The effect of adding”

remains to determine whether the relation between the.

inductance and the capacity has any effect upon the
resonance curve.

When the circuit is in resonance the current will be
infinity, irrespective of the proportion of inductance to
capacity. At a small distance away from the resonant
frequency, however, the current will fall to some
finite value, and the smaller this value, the sharper will
be the resonance curve. It can easily be shown that
the current is inversely proportional to the capacity in
the circuit, that is to say, the smaller the capacity, the
smaller will be the current and consequently the sharper
will be the resonance curve.

Effect of Resistance

So far we have simply considered circuits in which
the resistance was zero. l.et us now consider the
effect of adding resistance -to the circuit. ~ The first
effect is that the currént at the tuning point instead

LARGE -
RESISTANCE

MEOIUM
RESISTANCE

CURRENT —>

ﬁ’[JIJTA/VCE\

—  FREQUENCY
Fig. 5.—When drawn to a correct comparative scale,
the addition of resistance can be seen to broaden the
resonance curve.
of being infinite, is at once reduced to some finite value.
Referring back, it will be seen that at the tuning point

1 . . . .
ol = iR The total impedance of the circuit, how-

o3 7/ 1% _,. .
ever, is VAR which reduces simply to
R when the circuit is in tune. Thus at the resonance
point the current is given simply by .

From this reasoning it will also be clear that at-any
frequency different from the resonant frequency -the

11§
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current must be slightly less, now that the resistance is.
added, than in the previous resistanceless case. Con-:
sequently the resonance curve of a circuit containing
resistance will lie within the theoretical resonance curve
at every point, because the current at any given fre-
quency must be less than in the theoretical resistance-
less case.

Fig. 4 illustrates this point and shows several reson-
ance curves with varying amount of resistance in
circuit, and it will be seen that the successive curves alt
lie one within the other. :

Selectivityw

Now it will be ohvious that the width of the reson-
ance curves with varying amounts of resistance in cir-
cuit. A circuit in which the resonance curve falls very
rapidly so that the curve itself is comparatively harrow
will obviously be more selective than a circuit in which
the curve only falls away comparatively slowly, so that
the frequency has to be altered by a considerable
amount before the current can be reduced to a small
value. It would appear, however, from the reasoning
which has just been stated that the effect of adding
resistance to the circuit is to make the width of the

One of the power houses at the Carnarvon Wireless

Station. The power is supplied from the town of
Carnarvon and the two standards on the left of the
photograph convey it on to the transmitting station.

resonance curve smaller and smaller, in other words,
the circuit will become more and more selective as
resistance is added.

Band Width

This, of course, is absolutely contrary to practice. -
The explanation is to be found in the matter of the
scale.  The selectivity is actually measured by the
width of the resonance curve at a point such that the
current is reduced to a definile fraction of the maximum
value.  Fig, 5 shows several curves of Fig. 4 all drawn
out to a suitable scale such that the maximum values
of the current are the same in each case. It will readily
be seen from this figure that the effect of adding
resistance is to broaden the resonance curve Very comn-
siderably. If we measure the width of the resenance
corve at a point such that the current is one-half the
maximum value, it will be scen that this width is less,
the smaller the resistance in the circuit. '

The band width of a resonance curve is measured in
terms of cycles per second, and is a very useful quan-
tity. It defines the range of frequencies which is
accepted by the particular circuit. This point will be
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dealt with at a later stage. For the present it will
suffice to note that the width of the resonance curve

. . . . C
is proportional to the resistance and the quantity '\/f

Ratio of Inductance to Capacity

We may now consider the effect of the ratio of
inductance to capacity in a practical circuit.” In the
previous case we considered a circuit having no resist-
ance, and we foupd that the smaller the capacity, the
sharper was the tuning. In this case we have a very

//”
Q) \\'\\\

Fig. 6.—With a given shape of coil, to obtain a larger
number of turns, a smaller gauge of wire must
be used.
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similar state of affairs. The width of the resonance
curve, that is to say, the selectivity, is proportional to

i

other things being equal, the sharper will be the tuning.

Thus the smaller we make the capacity,

Effect on Selectivity

Affairs, however, are not quite as simple as they
seem. If we reduce the capacity in the circuit, we
must of necessity increase the inductance in order to
tune to the same frequency as before. This as a rule
increases the resistance at the same time, and the effect
is thus complicated. Let us assume for 3 moment that
whatever coil we use, the ratio of resistance to induc-

remains coustant. If now we halve the

R
v L
capacity we must double the inductance in order to

tance, i.e.

tune to the same frequency. Thus the ratio ¢ will

. .. C .
be one-quarter of its original value and \/T will be
; - L

one-half its original value. On the other hand, as we
have doubled the inductance, we have doubled the
resistance, so that the band width remains exactly the
same as before. Thus we see that on the assumptions
we have made, the ratio of inductance to capacity has
no effect upon the selectivity of the circuit.

Resistance of Coils

The ratio of resistance to inductance of coils, how-
cver, is not constant at high frequencies. In the case
of a multi-layer coil Carrvm;, current at low frequency,
so that the resistance is substantially the same of the
D.C. resistance, that is, that there is no skin effect, it
can be shown that the ratio of resistance to inductance
is approximately coastant for a given shape of coil,
whatever the gauge of wire Pmp]oyed In the case of
a coil used at radio frequencies, however, this is no
longer the case. In the first place, it is desirable
to use single-layer coils wherever possible. A little
thought will show that in a case like. this the ratiof of
resistance to inductance is by no means constant.

will be somewhat greater,
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Single Layer Coils

Let us assume that we have a coil of a given diameter
and a given winding length. If we double the number
of turns we shall obtain four times the inductance.
The length of wire in the coil is now doubled, so that
the resistance will be doubled. - In order to get twice
the number of turns in the coil, however, we have to
use wire only half the previous diameter. This means
that the area would be one-quarter of its previous
value, so that the resistance will again be increased
four times, the total increase of resistance being eight
times. Thus the resistance is increased by this figure,
while the inductance bas increased only four times, so
that the ratio of resistance to inductance is twice what
it was in the former case.

A little thought will show that this reasoning also
applies to spaced windings since the spacing em-
ployed depends on the diameter of the wire,

Against this must be placed the fact that with the
thicker wire, as used in the first case, the skin effect
so that the high-frequency
resistance in the second case may not be quite as much
as eight times what it was in the first case. Experi-
ments show, however, that down to a gauge as low as
18 or 20 s.w.g. therc is a distinct improvement in
single layer coils by using thicker wire. Thus for the
best ratio of resistance to inductance, the inductance
itself should be made small so that a comparatively few
turns of thick wire may be used for the purpose.

Thus we see that in a practical case the conditions
for obtaining maximum selectivity are that the coil
should have a small inductance and ‘should be tuned
with a comparatively large capacity. This is the direct

(Continued on page 123.)

Making final adyustments to one of the coxls at the
Rugby Wireless Station.
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Valve type L240.
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E are pleased to welcome
into the general. market a
new valve factory which has

=

been inaugurated by Burndept
Wireless, Ltd. The Managing

Director is Mr. C. F. Trippe, whose
name is well known in the valve
world, as he has up to the present
time been responsible for the design
of a number of valves which have
proved very popular; recently he
resigned from the General Electric
Co. to take charge of this new
valve factory. Mr. Trippe has
with him another notable wireless
engineer, Squadron-Leader B.N. H,
Hamilton, who recently resigned
his cemmission with the Roval Air
Force, where he held a responsible
position in the Wireless Service.

A complete series of valves
has been sent to us for test (the
only satisfactory way and one
which we would commend to other
manufacturers submitting valves),
and they cover the whole range of
requirements for broadcasting re-
ception.

Nomenclature

For the cxght different types
of ‘valves a mnomenclature has
been introduced, which makes it
quite easy to recognise the general
purpose of each valve. The sym-
bols L and H followed by three
figures are used: H distinguishes
a high-frequency valve, -and L a
low-frequency valve,  The.use of
both symbols, HL, indicates that
the valve is a general-purpose
valve. The first number indicates

-the filament voltage, and the second
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NEW BR}IT}ISH VALV}ES

An account of tests carried out at the Elstree
Laboratories of Radio Press, Ltd., of the new
series of valves produced by Messrs. Burndept
Wireless, Lid., exhibited for the first time at the
recent N.A.RM.A.T. Wireless Exhibition.

and third numbers give the filament
current.  For instance, one valve
is labelled L 240, the L indicating
that this particular valve is a low-
frequency valve. The three num-
bers, 240, indicate that the filament
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Fig.1.—Characteristic curves of the
L525 type of valve.
requires a potential of 2 volts and
takes a current of 4oo milliamperes.
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Fig,2.—Characteristic curves of the
valve type H310.

Practical Tests
The complete series of eight
valves have been tested on our

- valve fest bench, and, further, the

valves were used in some of the
well-known Radio Press  receivers
and amplifiers. The results on the
test bench are given in detail. It
will be noted in each case that we
give the filament potential and the
filament current for comparison
with the values recommended by
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Valve type L550. jiz_
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the ‘manufacturers. In addition,

the flash emission is given for a
particular vohiage on the grid and
anode connected together.  Then
the circuit is closed for one
or two seconds-only, and the actual
anode current measured. This is
called the flash emission. ’

Flash Emission

Flash emission gives an 'indica-
tion that the filament is capable of
operating the valve under working
conditions, but it must mot be
imagined that this anode - current
can be used. A flash emission test
is useful for showing whether the
valve is good as regards emission.
Thus 10 milliamps, is a suitable
value for most receiving valves
apart from power valves. Another
factor is given, which is the flash
emission per filament watt. This is
obtained by dividing the total
flash ‘emission by the number of
watts consumed by the filament, the

~watts being the product of the

volts and amperes on the filament.
In some cases more than one
valve of each type was tested, and
it was noticed that the valves
amongst themselves were fairly
uniform. The valves tested in the
Radio Press sels gave very satis-
factory results as regards volume
and purity. One set in which they
were tested was the *‘ Harmony
Four,” in which it was possible to

test all the types of valves.
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Filament Potential 1.9 V,
Filament Current 0.4 A.

TYPE L240 (Dull Emitter),

Flash Emission 20.0 mA.
) at 120 V.
Flash Milliamps Emission per Filament

Watt 26.3 mA,

Anode Grid Anode . . Internal
Potential Potential Current Am};{lﬁfatlon Impedance
in volts. in volts. in milliamps. 0. in ohms.
60 —5.0 2,75 4.65 10,500
8 —7.0 3.85 4.90 9,500
110 —T11.0 5.15 4.30 9,500

Manufacturer’s Rating.

Filament Potential 1.8—2z.0 V.
Filament Current o.3 A.
Anode Potential 60—120 V,

VALVE TYPE HL213 (Dull Emitter).

Flash Emission 7.0 mA.

Filament Potential z.0 V,
Filament Current 0.12 A.

at 100 V.
Flash Milliamps Emission per Filament

Watt 29.2 mA,

Anode Grid Anode SR ; Internal
Potential Potential Current Am%?ft‘iﬁtwn Impedance
in volts. in volts. in milliamps. : in ohms.

60 o 1.15 6.9 31,000
8o . —1.0 1.5 7.85 28,600
110 —3.0 1.9 8.6 28,600

Manufacturer’s Rating.
Filament Potential 1.8—2.0V,
Filament Current '0.13 A.
Anode Potential 40100V,

VALVE TYPE H310 (Dull Emitter).

Flash Emission 14 mA,

Filament Potential 3.0 V.
Filament Current o.1 A,

at 150 V.
Flash Milliamps Emission per Filament
Watt 46.7 mA,

Anode Grid . Anode . . Internal
Potential Potential Current Am%lﬁicg.twn Impedance
in volts. in volts. in milliamps. : in ohms.
60 —0.5 0.42 16.5 83,000
8o o 0.825 " 17.6 60,000
110 —1.0 1.05 13.0 50,000

Manufacturer’s Rating.

Filament Potential 2.8-—3 V,
Filament Current o.1 A,
Anode Potential 40—150 V,

VALVE TYPE H512 (Dull Emitter).

Flash Emission 24.0 mA.

Filament Potential 5.0 V.
Filament Current 0.12 A,

at 150 V.
Flash Milliamps Emission per Filament

Watt 40 mA.
Anode Grid Anode . . Internal
Potential Potential Current Amlpzl;itiicoatlon Impedance
in volts. in volts. in milliamps. : in ohms.
60 —1.0 0.635 13.5 50,000
8o —0.5 1.4 15 33,400
110 ~1.5 1.75 14.3 28,600

Manufacturer’s Rating.

Filament Potential 4.5—5.0 V.
Filament Current o0.12 A,
Anode Potential 40—150 V.,
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The valves are nearly all of the
dull-emitter type, but in spite of
this, microphonic noises were not
noticeable on the whole, being
slightly perceptible in the L 240, but
rather bad in the HL 213. The
life of the valves has not been
tested.

General Remarks

The valves, as will be observed
from the photographs, have a good

Valve type
HL213,

appearance. ' As far as can be seen
through the walls of the valves,
which in all cases shows signs of a
getter, the anodes are very small,
and most of them appear to be of
the oval type, this apparently
being to allow a loop filament to
be used and a lower impedance to
be secured. The smallness of the

Valve type
Hs512,

anode is very pronounced in alf
cases. This smallness of the anode,
however, is obviously good for ob-
taining low impedance, but thera

‘will be the danger that the fila-

ment may touch the grid in some
samples.

The valves can be distinguished
by the fetters R.A.L., which repre-
sents Radio Accessories, Ltd., the
firm formed by Burndept Wireless,
Ltd., for the manufacture of valves.
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A point in which some improve-
ment seems desirable is the
marking ~ of ~ the wvalves . in
accordance with the scheme of
letters and figures described. In
the samples submitted these mark-
ings, which are placed on the glass

Valve iype
HL310.

bulb of the valves, were somewhat
indistinct,

As regards the cap, this is made
of bakelite, with a ridge to indicate
the position of the anode pin. The
pins in most cases required opening
out before they would fit closely in
the holders. The general result of
our tests shows that, as was to be
expected, the new factory has pro-
duced a very good series of valves
which readers of our journals can
purchase without any hesitation,

Valve type
L1525,

Another important point to notice
is that in the whole of this series
of valves the filament current is
never less than roo milliamperes.
This, we believe, is done with- a
definite purpose in order to secure
a definite filament tension, and thus
ensure uniformity in the character-
istics, The filaments are nearly all
thoriated.,

Wireless WeeKkiy

VALVE TYPE HL512 (Dull Emitter),
Flash Emission 20 mA,

Filament Potential 5.0 V. at 100V,
Filament Current o.1 A. Flash Milliamps Emission per Filament
Watt 40 mA. )

Anode Grid Anode : . Internal
Potential Potential Current Am;}){l;figgtlon Impedance
in volts. in volts. in milliamps. ’ in ohms.

~ 60 —1.0 1.75 9.15 k 16,700

80 - -0.25 2.25 8.1 15,400

110 —4.0 3.4 8.22 13,150

Manufacturey’s Rating.
Filament Potential 4.5-—5.0 V.
Filament Current o.12 A.
Anode Potential  40—100 V.
VALVE TYPE HL310 (Dull Emitter).
Flash Emission 8.5 mA.
Filament Potential 3.0 V. at 100V,
Filament Current o.1 A, Flash Milliamps Emission per Filament
‘ Watt 28.3 mA.

Anode T Grid Anode : . Internal
Potential Potential Current Am};é;fggtlon Impedance
in volts. in volts. in milliamps. ’ in ohms.

60 —2.0 1.85 5.78 17,300
8o ~-4.0 2.4 5.5 16,800
110 —7.0 3.11 5.55 17,100
Manufacturer’s Rating.
Filament Potential 2.8-—3.0 V,
Filament Current o0.10 A,
Anode Potential 40—i100 V,
VALVE TYPE HL565 (Bright Emitter).
Flash Emission 13.0 mA,
Filament Potential 5.0 V. at 100 V,
Filament Current 0.63 A. Flash Milliamps Emission per Filament
Watt 4.12 mA.

Anode Grid Anode N Internal
Potential Potential Current Am%l;i;uizgtlon Impedance
in volts. in volts.. in milliamps. ’ in ochms.

60 —1.0 1.23 9.25 30,800‘
8o —2.0 1.6 10,0 28,@00
110 —4.0 2.0 9.75 25,600
Manufacturey’s Rating.
Filament Potential 4.5—5.0 V. -
Filament Current 0.65 A,
Anode Potential 40—100 V,
VALVE TYPE L525 (Dull Emitter).
‘ Flash Emission 35 mA.
Filament Potential 5.0 V. at 150 V.
Filament Current 0.22 A, Flash Milliamps Emission per Filament
Watt 31.8 mA. :

Anode Grid Anode . . Internal
Potential Potential - Current Am}}){l;fé(izgtlon Impedance
in volts. “in.volts. in milliamps. : in ohms,

60 —2.0 2.63 7.65 8,510
8o —3.0 4.35 7-94 6,930 ~
110 6.0 5.6 6.65 6,340

Manufacturer’s Rating.

Filament Potential 4.5—5.0 V.,
Filament Current o©.25 A,
Anode Potential go—150 V,
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| App@intm@nﬂ: of Mr. H. J. Barton-Chapple,

Wh.Sch., B.Sc. (Hons.), A.C.G.I., DI.C., AMIEE.,
to the Staff of Radio Press, Lid.

T is with great plea-
surc that we introduce
to our many readers
Mr. H. J. Barton-

joined the senior tech-
nical staff of Radio Press, Ltd., as
the outcome of our development
policy in connection with the Re-
search Laboratories at Elstree.

Qualifications

He is possessed of high qualifi-
cations, largely as the outcome of
a particularly successful career, Be-
fore entering the City and Guilds
(Engineering} College, Mr. Barton-
Chapple secured a' Whitworth
Scholarship, which stands pre-
eminent amongst open competitive
scholarships in the United King-
dom owing to the high standard
of the examination and the rigid
conditions for competing.

On entering College in 1919 he
passed straight into the second
year, and at the final examination

Chapple, who recently -
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of the third year secured the Asso-
ciateship of the City and Guilds of
London Institute (A.C.G.1.), head-
ing the list of successful candidates,
and, as a result, securing the
Siemens Memorial Medal.
obtained the Henrici Medal for
Mathematics, being the student of

- greatest merit-in this subject. In

the same year Mr. Barton-Chapple
wraduated - at- -the

class. honours.

This was followed by a fourth-
year post graduate course in radio
telephony and telegraphy under
Professor Howe, on the successful
completion “of which he was
awarded the Diploma of Member-
ship of the Imperial College of
Science and Technology (D.1.C.).

Further Experience

On leaving College in 1922 Mr.
Barton-Chapple  was  appointed
Lecturer in Electrical Engineering

Dame Henrietta Barnett, D.B.E., and Sir Oliver Lodge, who recently
broadcast a talk from the London Station on ‘' The Things that
Matter.”
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He also

’ University of:
London, obtaining the B.Sc. degree.
in Electrical Engineefing with first.

Mr. H. J. Barton-Chapple.

(specialising in high-frequency and
thermionic valve work) at the Brad-
ford Technical College. Since that
time he has conducted classes in
electrical and radio engineering,
being entirely responsible for the
courses in the latter subject, and
his efforts have met with particular
success.

His duties brought him into
intimate contact with every type of
student, whereby much experience
was gained in elucidating problems
in such a manner that students
were able to secure a clear concep-
tion of tfe normally intricate points.

Practical Research

Mr. Barton-Chapple has had con-
siderable opportunity for rescarch
work, "and several articles on the
results of such investigations have
appeared from time to time in the
technical Press.

While at Bradford Technical Col-
lege he was elected an Associate
Member of the Institution of Elec-

trical Engineers (AMLE. ), a
distinction which, as our readers

know, is of a distinctly valuable
character.

Qur readers, therefore, may look
forward to some very helpful arti-
cles from Mr, Barton-Chapple’s
pen, many of which will be the out-
come of research work at our new
laboratories which are row in full
swing.
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A LOUD-SPEAKER CIRCUIT FOR
THE LOCAL STATION

By A. D. COWPER, M.Sc., Staff Editor.

October 14, 1925
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It is often convenient to have a receiver which can be switched
on at any time for the reception of local broadcasting, as
distinct from long-distance reception, and the circuit described
here will no doubt fulfil the requirements in this direction of

many readers.

HOSE whose main interest in radio lies in

the reception of the local station’s trans-
missions at comfortable strength, with
really good quality of reproduction and
with the minimum of trouble, will find
& in the circuit describad here a solution
of thenr problem. Even the more experienced inves-
tigator might find such a receiver useful as a standby,
and to fulfil family requirements in everyday broadcast
reception; -It does-not in the least pretend to be a
circuit for long-distance work, nor does it possess
striking selectivity, having merely that of any loose-
coupled circuit, i.e., enough to minimise any but the
worst of local interference when receiving the local
station.” There is but one tuning control, and that
not critical, whilst the tuning is, to a Iarg‘e extent,
mdependcnt of the aerial vh.nattermtic& No reaction
is used; the receiver is unable to howl or oscillate,
whilst the fixed or semi-permanent crystal detector
used will require the very minimum of attention when
once set.

Components

Small power valves are used (or a D.E.sB or
similar valve and a small power valve}, together with
ample H.T. and grid bias in order to cobtain distortion-
less reproduction of good volume. One (high-ratio)
L.F. inter-valve transformer is specified, which should
be of the modern large. heavy pattern, with plenty of
iron and copper in it, and a section-wound secondary.

P PSS PSR .z‘lL‘J@@@@@L@@(@@@(@@@@@@@@@@@Gm

No appreciable distortion need be feared if the right

type of transformer .is used here. As the H.T.
demands are fairly severe, even when grid bias is
used, a small H.T, accumulator of 120 volts should be
used @ a number of patterns are now available on the
market.  The loud-speaker windings are protected
from the heavy D.C. plate current by the usual device
of a choke-capacity filter coupling.

Potential Rectifier -

It will be noticed that the crystal detector is used
as an almost purely potential rectifier, being connected
directly in series with the grid of the first (L.F. am-
plifying) valve. This is an old device, dating from
the earliest stages of thermionic valve practice.
been revived lately in America by H. Gernsback under
the (characteristic American) name of the ““-Interflex "’
circuit—though it has nothing whatever to do with
“ reflex *’ circuits.

Recent work, however, has elucidated the remark-
able fact that a crystal detector operates with quite
high eficiency in this kind of arrangement, where
there is very little D.C. current flowing at all in the
circuit, and it is mainly a matter of voltage.

it has-
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Damping

The present writer lately investigated the matter in
a practical manner, with a view to obtaining, if pos-
sible, the less heavily damped rectifying device than the
ordinary crystal, or a rectifying valve operating with
grid condenser and grid-leak ; and with this in view he
tried the effect of an ample negative grid bias on the
valve following the detector, so that practically no
grid current could flow at all, and therefore energy
losses should be a minimum. Unfortunately, however,
practical experiment showed that, although an appre-
ciably higher audio signal strength resulted from the
combination of potential rectlifying eérystal and power

£
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Fig. 1.—The circuit of the set described., It is im-

portant that the crystals of the detector be placed

in the positions shown here, the zincite being nearest
. to the grid coil.

’xmphtvmg valve than wlth the: same valve operating
as a detector without reaction, either with a grid con-
denser and leak or on the ‘mode characteristic bend,
the grid circuit was nevértheless heavily damped by
the combination.  Since (if the crystal is operating
properly) no useful reaction effects can be obtained,
the eombination is not suitable for distant reception
or critical work.
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Purity

A redeeming feature of the potential rectifying com-
bination was found, however, in the great ease with
-which exceptional purity and fidelity of reproduction
could be obtained from the local station’s transmis-
sions of fair power. Given a reasonably high signal
voltage so- that the crystal detector 'is operating on a
portion of its characteristic which is practically linear,
the completely aperiodic nature of the first valve coup-
ling, combined with the use of a valve which will
safely handle the power, ensures signals of a purity
which will be found quite comparable with those from
the crystal’ alone, but with quite a fair degree of
amplification due to the first valve. By using a modern
large L.F. intervalve transformer with ample primary
xmpedame and a section-wound secondary, together
with a sccond power valve, little further distortion is
introduced : the practical limit «is set, at present, by
the fidelity of reproduction by the loud-speaker equip-
ment rather than transformer distortion.

Power Valves

It is of little use to provide for purity of reproduc-
tion elsewhere if valves are used (as is so often the
case, even in professional demonstrations), which can-
not handle the power. Horrible distortion results from
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Fig.2.—The aerial and grid coils are wound on one
former with a common earth tapping.

overrunning the characteristic of the valve in such a
case. With a large outside aerial in the suburban
area, or with a small outside or an efficient indoor one
of good dimensions very close in to a station, the
signal’ voltage applied to the first valve may easily
be more than an ordinary L.F. amplifying valve (or
the D.E.5B valve, that would otherwise be chosen for
its high amplification factor) can carry, without flatten-
ing the peaks of some of the wave-forms: in such a
case a power valve should be used here, such as the
D.E.5, the D.E.sA the P.V.6, or others of the same
class of low-impedance valves, and ample H.T. and
grid bias should be applicd. A less effective aerial, or
« suburban indoor one, calls for a D.E.5B or D.E.3B

(or similar) valve of high amplification factor and
moderate impedance.
Makes of Components Used
The call for a valve of ample power is still
more urgent in  the <case of the second

L.F. amplifier : a Jow-impedance valve with generous
grid bias and full 120 volts H.T. must be used here,
The writer found good resuits on his high suburban
zerial with two valves of the 5/.25 dass operated in
parallel here, f()llowmg a single valve of the same type
in the first posmon all w1th 120 volts H.T. and with
o and 4 volts grid bias respectively. The result was
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a” full-throated loud-speaker shout of a clarity and
faithfulness of reproduction falling very little short of
that which the crystal alone gave on the same loud-
speaker (but, of course, at a very much lower intensity,

, Close -Coupled ond fived

% 3
X -0003 1iF
005,F == © =
® T
= £
Fig. 3.—The arrangement of coils recommended by

the author for the reception of Daventry. Switches
for changing over may be inserted at the points
_marked

in that case). The main criticism called for was that
there was a slight general lowering of ** pitch,” but
sibilants were much clearer than usual, and speech
very natural. This was with a Marconi Ideal 4:1
transformer, Ediswan Dulcivox loud-speaker base, and
Scientific  Supply Stores non-resonant loud-speaker
trumpet, with a Grafton Electric Co.’s audio-choke and
H.T. accumulator battery. A low single-wire aerial,

The spreaders for the aerial at the Government
Wireless Station at Hillmorton, near Rugby, are of
imposing size.

or an indoor attic aerial, at i2 miles, gave with a
D.E.5B valve (1.4 volts grid bias) and a single power
valve following it moderate loud-speaking of great
purity, which would suflice in intensity for an intimate
audience,,
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Constructional Notes

£

The aerial coupler is of the ** semi-aperiodic *’ type,
with a simple tapped solenoid coil of mediocre design
{to correspond with the fairly high damping present).
Five alternative tappings are provided for the aerial
connection, the optimum being found by simple experi-
ment; excess turns can be removed later. The grid-
coil has 8o turns of No. 22 d.c.c. wjre close-wound, on
a dry cardboard (or low-loss) former about 3 in. in
diameter. This will tune over the usual short-wave
broadcast belt with a .ooo3 pF parallel tuning con-
denser. The so-turn tapped primary coil is wound on
the same former continuously with the secondary, as
shown in Fig. 2.

: Crystal Detector

The crystal detector should be of the two-crystal or
perikon type, and should be connected the right way
round.  An excellent stable combination is that of
tellurium-synthetic zincite (i.e., fused zinc oxide); one
of the modern semi-permanent detectors with a certain
degree of adjustability should be used here. A “ Max-
tone '’ Auto-Detector operated well in the circuit, and
the ““ R.M.C.” is also very suitable, The tellurium
{or bornite) crystal should be next to the grid; if a
galena combination is used—at some sacrifice of
stability—the whisker should be on the aerial side and
the galena next to the grid.

A grid-bias battery of 1.3 to 4 volts must be pro-
vided for the first grid, and should be bridged by a
large fixed condenser of, e.g., .oog uF capacity, as
shown in Fig, 1. The rést of the circuit follows
current power amplifier practice, and «calls for no
comment. - ’

Simplicity of Operation

Once a good stable setting is found on the detector,
the receiver needs no further attention other than
switching on the current for use, and replenishing the
batteries when required. An occasional touch to the
tuning handle to follow up the vagaries of the local
station’s frequency standard, or the effect of sagging
of the aerial, etc., may sometimes be required. This
should not be entrusted to the unskilled: no daily
* Se'lrchmq *? is required.

It is obvious that the hlgh-pm\ered station can be
provided for in the same receiver by introducing two
fixed coill plugs arranged 1 in. apart, with a No. 150
aerial coil and a No, 250 secondary coil, together with
a simple multiple change-over switch. This arrange-
ment Is indicated in Fig. 3.
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SOME NOTES ON TUNING
AND SELECTIVITY

{Continued from page 1186)
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opposite of the theoretical case of a coil having no
resistance, and, moreover, is rather contrary to gener-
ally accepted ideas of to-day. There is, of course, a
limit to the decrease in the inductance of the coil. It
is worth remembering, however, that it is compara-
tively easy to make a condenser having a very small
loss, something less than 1 ohm, whereas the construc-
tlon of a coil to have a resistance of as low as 5 ohms
is a comparatively difficult matter. Low-loss coils can
be wound by using special and expensive methods of
construction, or they may be obtained by using only a
few turns and a comparatively small inductance.
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It would appear that this latter alternative is one
which has not been given satisfactory trial. One dis-
advantage of the method lies in the fact that the
voltage developed across the condenser is small.  This,
however, is offset to some extent by the fact that the
current in the circuit is able to build up to a larger
value owing to the lower resistance.  There is
obviously a practical compromise depending upon the
type of circuit used, and it certainly seems that this
method of obtaining selectivity could be explored with
advantage.

Use of Reaction

With judicious application of reaction it is possible
to reduce the resistance of a tuned circuit to a compara-
tively small value.  This, of course, improves the
selectivity, and sharpens the resonance curve, but the
action is not always clearly under stood

w i1 with
@ 4\ Reaction.
4 s
3 :
© ! :
; Without
i\\ Reaction.
-—> Frequency :
(a) (b X ;,
Fig.7. Fig. 8.

Reaction by itself does not reduce the nted signal,

but actually causes an increase of current at each point

of the curve.

Fig. 7 (a) is a resonance curve of an ordinary circuit
containing a fair amount of resistance. The generaily
accepted idea is that the application of reaction will
transform this resonance curve into something of the
order shown in Fig. 7 (b), that is to say, a very thin

curve having a very sharp cut-off,

Now this is true to a certain extent only. The effect
of applying the reaction is to reduce the resistance in
the circuit. This, thérefore, is the exact contrast of
the condition of affairs shown in Fig. 4. The new
resonance curve with the reduced resistance will be as
shown in Fig. 8. The more the resistance is reduced,
the higher becomes the peak of the resonance curve.

The point to be noted is that as long as the .
input remains the same, the current at all points of the
curve is increased. Thus, if -we bave an interfering
signal at the point X, the application of reaction will
cause, if anvthing, a slight increase in the value of
this signal. It will at the same time cause a very
large increase in the strength of the wanted signal, Y,
due to the sharpening of the resonance curve, and the
ratio between the wanted signal and the interfering
signal will be reduced.

It very often happens, however, that the simple
application of reaction, resultmg in the increase of the
wanted signals, does not give the desired effect because
the mtprfermg signal can still be heard. To obtain
the resonance curve one desires, it’ is necessary -to
reduce the input of energy somewhat by loosering the
aerial couplmg or by making some other appropriate
adjustment. *

It should not be thought, however, that the applica-
tion of reaction "by ifiself can cause any diminution in
the interfering signals; it can only cause’ an alteration
of the ratio between the wanted signal and the inter-
fering one.
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The aual square-law low-loss condenser
produced by the Igranic Electric Co.,
Lid.

GENERAL review of

the exhibits at the
Horticultural Hall
shows that consider-

able progress has been
made since last vear,
this being apparent in the appear-
ance and finish of the components
and complete receivers displayed, as
well as in the design of the appa-
ratus.

Several examples of super-hetero-
dyne receivers are being shown, the
Western Electric Co., Ltd. (Stands
Nos. 37, 38 und 39) exhibiting a
seven-valve set of this type.  Ease
of control is a feature of this

Eureka
shown by Portable Utilities Co., Ltd.

The Gravity detector being

receiver, while considerable selec-
tivity and sensitiveness are claimed
for it when used with the frame
aerial advised. Prominent among

this firm’s range of products will*

be seen the Kone loud-speaker. It
is claimed that this instrument gives
extremely good quality reproduc-

| e o o o e e e e e e |

The Exhibition will be open
from 11 a.m. to 10 p.m. each
day until October 16,
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tion, responding equally well io
both high and low notes, and that
it will handle quite a large amount
of power.

An eight-valve super-heterodyne
receiver is shown by Peter Curtis,
Ltd. {Stands Nos. 27, 28 and 29),

which is claimed to incorporate cer-
tain novel features which have not
super-

previously appeared in a

The Igranic Electric Co., Ltd., are show-
ing a vernier balancing condenser.

beterodyne.  In addition to this
receiver and a wide range of
receiving sets employing from two
to five valves, the well-known Para-

gon guaranteed ebonite panels are
being exhibited, together with
aperiodic H.F., transfermers and

other components. A Duodyne
receiver, made by Messrs. Peter
Curtis, Lid., is being used for the
reproduction of the B.B.C. pro-
grammes during the period of the
Exhibition, in association with
Messrs. S, G. Brown, Ltd. (Stands

Nos. g, 10 and 11), who are exhibit-

ing their “full range of loud-
speakers,
" Among the complete receivers
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shown by the Fellows Magneto Co.,
Ltd. (Stands Nos. 12, 17, 18 and
23), are two of their latest model s,
the Two-Valve Grand and Four-
Valve Grand, which are fitted in
finely-finished cabinets of antique
design. In addition to a« display of
bright- and dull-emitter valves,
there are also to be seen the ** Volu-
tone 7" and ¢ Junior’' Joud-speakers,
Among the components shown on
these stands notable features are a
set  of interchangeable coils for
covering a wide range of wave-
lengths, and a new accumulator
charger to work from A.C. mains.
An interesting exhibit by Messrs.
M.P.A.  (Wireless), Ltd. (Stands
Nos. 15 and 16}, is a five-valve
receiver, which employs the neutro-
dyne method of stabilising the H.I.
valves, The M.P.A. ““ Three” is
a self-contained receiver working on
a frame aerial in the lid, which is
said ro operate a loud-speaker
successfully at 15 miles fromwa main
broadcasting station.  Other ex-
hibits include the ‘¢ Cclestion ”’
hornless  loud-speaker, which is
claimed to give excellent reproduc-
tion, free from resonance and
metallic no!

.

The *“ Rotola IIl.,” a 3-valve receiver
shown by Rotax, Ltd.

The Radi-Arc  Electrical Co.,
Ltd. (Stand No. 22), are also
among those showing super-hetero-

&

In our last issue we gave a
their Stand Nos. at ‘the Wi
with a plan of the Horticull
general survey of some of ti

;
to be seen at ti

I
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ss Exhibition, together
I Hall.
 latest types of apparatus
: Exhibition.

October 14, 1923

We give here a

HERTTHHH T

HETUI U g

dyne receivers, their ‘¢ Liberty’
sets of this class being designed to

work with standard dull-emitter
valves, Other features on this
stand are a permanent crystal

detector, and a safety wander plug
incorporating a  current-limiting
device which is said to protect the
valve filaments in case wrong con-
nections are made, or the H.T.
battery from short circuit.

The Seagull Four-Valve De Luxe
Receiver, shown by Seagull, Ltd.
{Stand No. »24), lllLO‘l‘pOId(CS their
low-loss tuner and choke-capacity
Louplmv; these components are
said to give a considerable measure
of sclectivity and freedom from
distortion.

Together with standard two- and
three-valve sets, the Engineering
Worlks (Electrical and General),
Ltd. (Stand No. 70), have on view
their *‘ Radiopal”’ four-valve re-
ceiver, which is contained in an
attaché case, together with all the
necessary accessories. Interchange-
able frame aerials are provided,
whereby reception is claimed to be
possible at good loud - speaker
strength from a main broadcasting

A super-heterodyne receiver shown by

the Radi-Arc Electrical Co., Ltd.

station at 40 miles, or from Daven-
try at 120 miles, range.
Provision for using A.C. or D.C.

| S S

! The Horticultural Hall is
easily reached from St. James’ |
{ Park or Victoria Underground
{ Stations, and is well served by
{ *buses. )

P+ttt sttt tttrttd

mains for supplying their receivers

is made by Read & Morris, Ltd.
(Stand No. 72). In pamcular a
four-valve set, as supplied to a
London hospital, is shown with one-
knob control; by means of an
adapter, which may be plugged into
any convenient lamp-holder, both
H.T. and L.T. are drawn from the
A.C. lighting mains.

The British Engineering Products
Co. (Stand No.

51), suppliers of

A tuned H.F. transformer exhibited by
Bretwood, Lid.

3y

the ‘“ Tonyphone range of re-
ceivers, are showing a number of
these sets, an example being a one-
valve receiver designed to operate
headphones up to a distance of 500
miles from a main broadcasting
station. A portable self-contained
three-valve set 1s also shown, with
which no external aerial or earth
is required.  Another portable set
of interest is a two-valve reflex set
shown by Messrs. Rotax, Litd.
(Stands Nos, 35 and 36), in which
only one control knob is necessary ;
good stability and a headphone
range of 25 to 30 miles are among
the claims for this receiver. A full
range of accumulators and dry bat-
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Pettigrew & Merriman, Ltd., are ex-
hibiting their Newey 4-point square-law
condenser.

teries is also to be seen on these
stands. )

The exhibits by the Silvertown
Co. (Stands Nos. 46 and 47) con-
sist of the whole of the wide range
of this firm’s accessories, which in-
clude the * Silvervox” loud-
speaker and a number of types of
L.F. and H.F, transformers, some
of the former having two centre
tappings, brought out for use in the
“ push-pull 7 method of amplifica~
tion.

A variable condenser with mica
dielectric shown by Bretwood, Ltd.

A number of new. items which
should prove of interest are being
shown by the Igranic Electric Co.,
Ltd. (Stands Nos. 32 and 33)
Amoing- these items what will per-
haps attract most attention 1s a
six-valve supersonic heterodyne out-
fit for the home constructor, which
includes a speciallgdesigned Igranic

e e e e e S s S ad |
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self-stabilising reactance unit. An-
other line of interesting exhibits
comprises apparatus suitable for
transmitting.  This includes trans-
mitting  inductances, transmitting
variable condensers and {ransmit-
ting chokes. There. is also a new
type of anti-microphonic  valve-

The Western Electric Co., Ltd.,
have produced a new loud-speaker,
the ** Kone.”
bholder, and other devices include a
combined filament rheostat and
-grid-leak, and a representative ex-
hibit of honeycomb duolateral induc-
tance coils, intcrvalve transformers
and filament rheostats, as well as
the Igranic Electric soldering-iron.

A new fixed condenser is being
shown by the Watmel Wireless
Co., Ltd. (Stand No. 354, We
understand that no wax whatsoever
is used in the construction, the

plates and mica being accurately
assembled and clamped together in
powerful presses, and enclosed in

The Igranic micro condenser {(Igranic
Electric Co., Ltd.).

outer cases. of bakelite or ebonite.
Among other exhibits are displayed
the Watmel variable grid-leak and

anode resistances, and the anodyne
tadio-frequency transformer.
Messrs, Bretwood, Ltd. (Stand
No. 63), in addition to other ex-
hibits, such as their well-known
variable grid-leaks, are shoWing for
the first time some new products,

including  an  oscillator  and a
tunable  transformer for  super-

heterodyne sets, and a variable low-
loss condenser with or without
reduction gearing.

The products exhibited by the

Collinson Precision Screw Co., Ltd.
(Stand No. 62}, include the Colvern
sclector low-loss variable condenser,
This instrument is so constructed
that, in addition to the fine
mechanical movement obtainable by
the special drive, the scale value is
directly relative to the fine control,
so that one-twentieth of a degree is
easily readable. =~ The Colvern

former for winding low-loss coils is
also on view. This former consists

A folding frame aerial shown by
Portable Utilities Co., Ltd.

of six ebonite tubes carrving a screw

thread on the outside, and supported

at each end by an ebonite ring.

A special self-supporting  type
of low-loss coil is shown by the
Finston Manufacturing Co., Ltd.
(Stand No. 61), together with othe
components.  We understand that
all moulded parts used on Finston
components are made from a spe-
cially prepared compound, which

possesses  great  dielectric  and
mechanical strength, and is non-
hygrosecopic.

(3]

In the * Recepco” low-loss in-
ductance coil, shown by the Radio
Reception Co. (Stand No. 56},
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special attention is directed towards
the airspaced windings and the
insulation used, which is a compo-
sition of rubber-like material hold-
ing the windings firmly in position.

An interesting exhibit by Messrs.
Pettigrew & . Merriman,  Ltd.
(Stands Nos. 67 and 68), is. the

A new design of variable condenser
shown by Fellows Magneio Co., Ltd.
Newey ““ 4 point,”” low-loss, square-
law condenser.  Outstanding  fea-
tures of the design of this instru-
ment are the square plates welded
to the supporting pillar, and also to
a bonding strip, and the employ-
ment of bakelite mouldings. Both
sets of - vanes move under a slow
motion -control, pigtail connections
being provided. The Newey snap
terminals and connectors are also
to be seen. These are designed to
provide  easy and rapid connection
of any mumber of pairs of ’phones
to a receiving set, and also to allow

A fixed condenser exhibited by
Watmel Wireless, Ltd.
for removal without interference or
annoyance to other listeners.
The Portable Utilities Co., Ltd.
Stands Nos. 42 and 43), are show-
ing  a new series of ‘‘Eureka'
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transformers, which are said to em-
body much heavier gauges of wire
than have previously been practical
in transformer design.  In addi-

A super-heterodyne receiver produced
by Pcter Curtis, Ltd.

tion to the above, other lines

displayed include L.F. choke units,

potentiometers, frame aerials, and

the Eurcka rotary detector.

Two new products displayed by

the  Microhm  Engineering  Co.
(Stand No. 37), are an L.F. trans-
former employing toroidal coils
wound on a moulded former and
enclosed by stalloy case plates, and
a new high-tension battery in which
the over-all dimensions and weight
for a particular eapacity are said
to be considerably reduced.
. The new Formo ‘¢ Perfection”
L.F. transformer, produced by the
Formo Co. (Stand No. 71}, is
claimed to satisfy the needs of the
most critical listener and lover of
music. A 200-1 slow motion tuning
dia! is also manufactured, enabling
delicate adjustments to be made,

Four tvpes of valves are shown
by Cleartron Radio, Ltd. (Stand

Portable Utilities Co., Ltd., are

exhibiting their Eureka Baby

Grand low-frequency transformer.
No. 44), together with a demonstra-
tion of the different stages in their
manufacture.

Messrs. C. A, C., Ltd. (Stands
Nos. 48 and 49), are also showing
their bright- and dull-emitter valves.

This firm also gives prominence to
the *‘ Violina,” a cabinet maodel
loud-speaker, whose performance,
we understand, leaves nothing to be
desired in respect of quality of
reproduction.

In the ¢ Brandola’  loud-
speaker, exhibited by - Messrs,
Brandes, Ltd. (Stand No. 31), a
large diaphragm 1s employed which
is claimed to improve reproduction
over the range of 200 to 4,000
cycles per sccond.

A series of rotary rectifiers in
various sizes is being shown by
W. Wouds (Stand No. 64), and
also D.C. motor converters for
stepping down the voltage of the
mams to a lower value for battery

A series-parallel switch exhibited by
Bretwood, Ltd.
charging.”  Messrs, Sparks Radio
Supplies (Stand No. 55) are also
exhibiting their ¢ Radiohm '’ recti-
fier for the home charging of accu-

mulators from A.C. mains.

All-British manufacture is a fea-
ture of the products of the Stella
Works (Stand No. 8), L.F. trans-
formers, variable condensers, head-
phones and loud-speakers being
among the components shown.

On Stand 45 may be seen the
whole of the comprehensive range
of authoritative literature produced
by Radio Press, Ltd.

No less than five periodicals are
now published by this firm. Modern
Wireless and The Wireless Con-
structor appear monthly, Wireless
Weekly and Wireless--the *‘ one-
word ”’  weekly — being weekly
journals.
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Very prominent in the display is
to be scen The Wireless Dealer, the
new monthly trade journal.

In addition {o the

above are

Fellows Magneto Co., Ltd., are showing
their Volutone loud-speaker.
shown the series of Radio Press
books, dealing with both the theo-
retical and practical sides of the
subject, and the envelopes, panel
cards, simplex radio charts and

.Radio Press panel transfers, all for

the use of the constructor.

Radio Press, Ltd., meets the
needs and requirements of all wire-
less amateurs and experimenters;
whatever their skill or knowledge,

2
s 8t oy
Lit1lrnijn,

The Formo variable condenser with
worm gear incorporated for vernier
control (The Formo Company).

in these books they will find sound

guidance, useful information and
up-to-date reports of progress made
in the science of radio-communica-
tion.
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Anothér wireless record
has been set up by Mr.
Gerald Marcuse

Shert  (G2NM), of Caterham,
Wavelengths. ;,  ocrablishing two-w ay
communication with a station at
Kohat on the North-Western Fron-
tier of India. The station in India
was using continuous wave tele-
graphy, but Mr. Marcuse was
transmitting speech and gramo-
phone records.  The operator of
the station at Kohat states that he
has been regularly receiving speech
from Mr. Marcuse, and that he can
receive his Morse signals at any
time.

Amateur’s
Success
- with

of 45 metres, Mr. Marcuse using
Marconi I‘ype 'Iz:,o valves with
600 watts.

* ¥* *

During recent exercises
of the Mediterranean
Fleet, a - wireless con-
trolled target ship, the Agamem-
non, was employed. Without a
man on hoard, the Agamemnon can
manceuvre, change course, increase
or de(redse spud and send up a
smoke screen.

Wireless .
Contrel.

* * *

Experiments are being made by
engineers of the British Broadcast-
ing Company, in connection with
a ‘““Round the Continent’ pro-
gramme, which is shortly to be
broadcast from 2LO. For an hour
listeners will get the pick of the
best Continental programmes.

* * *

Broadcastmgw"e understand that in

in the Indian Parliament it

India. was stated, in reply to
a question, that the admlmstratxom
of broadcasting. in India will be in
the hands of the Post and Tele-
graph Department.  The

under consideration. Toll broad-

This twe-way communica-’
tion was effected on a wavelength

estab-
lishment of an advisory board was -

Wireless
"News
in Brief

casting will not be allowed at the
commencement of the broadcasting
service. If a demand for it arises
subsequently, the matter will receive
attention.

* * *

Daventry A reader of the Times of
Heard India, of Bombay, re-
in ported the reception of
India. ‘Daventry, the new 5XX,
and said that the piano came
through exceptionally well on the
headphones and was just audible on
the loud-speaker.

* * *
Wirdl Wireless installations
for .~ have been fixed on
Lightships. several of the lightships

marking the Goodwin
Sands, and Trinity House proposes
to deal similarly with other ships
round the coast. The work will be
proceeded with as funds and oppor-
tunity allow.

The primary object of the equip-
ment is to maintain communication
with shore stations, but as far as
the exigencies of the service permit
the apparatus will enable the crews
to enjoy broadcast programmes,

* * *

BB.C. From the beginning of
Land November all stations
Lines. north of Leeds will be

linked up by land-line to Leeds in- -

stead of to London, thus eliminat-
ing several hundred miles of land-
I'nes hitherto used. Between London
and Leeds four special lines have
been set apart for the use of the
B.B.C. The arrangements -at
Leeds to send out the programmes
or items to northern stations will be
much more automatic than they
have been from London. Instead
of the enginéers in the London con-
trol room feeding other stations, the
stations depending on Leeds will
help themsclves. The distant sta-
tion will make its own connection
with Leeds by the manipulation of
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a single plug, which will also con-

trol  the amplifying
apparatus.

The chief function of leeds as a -

necessary

-pivotal point will be to improve the

quality of all items which it receives
from London to the same excellence
as when they left the Metropolis.
Distortion and other faults will be
corrected and weak signals amplified
before they are passed on, so that
listeners should get improved re-
ception from many local stations,
as well as a general speeding up in
the S.B. part of the programme.
The policy is to develop land-line
communication to the highest
efficiency, and, in the near future,
another pivot, similar to that at
Leeds, will be installed to facilitate
simultanecus  broadcast arrange-
ments between London and the
West Country.

* * *

We are informed that entertain-
ments from the saloons of two aero-
planes of the Imperial Airways,
Limited, will be broadcast from
2O on November 10, as the aero-
planes are flying over London.

% * *
Brazil: A  wireless telegraph
New station, employing the
Radio  Telefunken system, has
Station.

been opened at Salinas,
-0 miles east of Para, under the
supervision of the Brazilian Tele-
graph Department. :

* * *

By agreement between
the British, Canadian,
and United States
Governments, merchant ships after
October will ceasé operating  their
wireless apparatus on a wavelength
of 300 to 450 metres when within
250 miles of the coasts of the three

Ships’
Wireless.

countries. The object is to prevent
wireless  broadcast programmes
from being interfered with by
Morse.
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SltmnghI&Lm@ Frequency Dials

By SYLVAN HARRIS

In previous issues of * Wireless Weekly *’

articles by Sylvan Harris have appeared

on Straight-Line Frequency Condensers.

In this article Mr. Harris describes in

detail a further development 'in connec-
tion with these instruments.
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JIHIS season brings two
great developments in

wireless - receiver de-
sign, not in the funda-
mentals, but in the

teahmque These two
developments are in the tuned cir-
cuits of the receiver, and are & re-
sult of the desire of the users, and
the ambitions of the designers, to
produce receivers that are more
convenient to operate and less diffi-
cult to adjust.

The first of these developments,
as everyone knows by this time, is
the straight-line frequency con-
denser. This condenser has been
studied in detail in Vol. 6, No. 16,
of Wireless Weekly, and in subse-
quent issues. It will not be neces-
sary, therefore, to review here the
desirability and convenience of the
straight-line frequency character-
istic, although it may pay the
reader to re-read those articles and
refresh his memory on the subject.

New Developments

The - next development —- the
straight-line frequency dial—is a
result of recognition received by the
straight-line frequency condenser,
and the desire of theradiouser {oob-
tain the benefits of the straight-line
frequency idea without going to the
considerable expense of replacing
the semi-circular condensers which
he already had in his set, with the
newer type. The straight-line fre-
quency dials are designed to rotate
the plates of the semi-circular con-
denser in such a way that a given
speed of rotation for the dial moves
the condenser more swiftly on one
end and more slowly on the other,
so that the S.L.F. characteristic js
attained. ‘

Two examples of straight-line frequency dials of the iype described
in the accompanying article.
R I e D B T L D D e 08 S P S I 1 (R O B e N R S e e D O R

Linear Calibration

In the previous articles 1 have
written on the subject of straight-
line frequency condensers, I have
shown that, in order to obtain such
a linear calibration, the capacity of
the condenser must vary inversely
as the square of the dial setting.
In other words, if the capacity of
the condenser at 100 on the dial is
0.0005 ul, then at ro on the dial
the capacity of the condenser should
be (16+100)° x 500, or 5 upF. At
this point it must be remembered
that the dial should read 100 when
the condenser plates are all the way
out, and zero when they are all the
way in mesh.

Law of the Straight- Line Frequency
.Dial

This is the law of the straight-
line frequency condenser, and the
same  law  holds true for the
straight-line frequency dial. For a
semi-circular plate condenser, the
capacity of the condenser is directly
proportional to the angle through
which the plates are turned.

Now, if the straight-line {re-
quency law is to hold, it is neces-
sary that the capacity C be in-
versely proportional to- the square
of the angle of the dial, which,
combined with the above relation,
requires that the angular setting of
the plates be inversely proportional
to the square of the dial setting.
This, then,
the straight-line frequency dial. It
will be noted that this is the same
law as applies to the straight-line
frequency condenser.

Theoretical Design

It is a rather difficult matter to
deduce mathematically the shape of
a cam or groove which will furnish
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is the required law of _

motion to the condenser plates in
accordance with the above law, as
the motions in such appdrdtlh in-
volve both rotation and slipping,
the combination of which makes the
kinematical analysis difficult, Fur-
thermore, the shape of the curve
and the premises of the case de-
pend upon the particular “mechani-
cal arrangement which is used, and
obviously will be different for every
individual case. There are a num-
ber of mechanical arrangements
which may be used to obtain the
motion requxred a few of which are
described 1 this article.

Types of Dials

There are two particular cases in
connection with the dials which are
being introduced which must be
carefully distinguished from one
another.  The reason for this is
that all of them, or nearly all, will
probably be called ** stralght—]me

Fig. 1.—In this dial pinion 2 rotates
plate 3, which carries the calibra-

tion scale. Pinion 1 moves the

sector about the centre 6. Pin 4,

fastened on sector, thus changes its

radius in arm 5. The smaller the

radius the faster arm 5 revolves

about 8, which carries the condenser
spindle.

frequency ’’ or ‘‘S.L.F.” dials.
Some of the dials will be designed
to furnish exactly linear calibrations
(of course, forgetting the effect of
circuit capacities for the moment),
and others will be designed to fur-

o
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nish only approximately linear cali-
brations. This will' be brought out
more thoroughly as we proceed.

The Condenser Motion

The particular motion which is
given to the condenser plates as the
dial is turned is as follows :—

Siarting at a dial setting of 100,
when the plates are entirely out of

mesh, as the dial is slowly turned, .

say, from 100 to go, the plates
slowly move into mesh.  As the
dial is turned around further and
further, all the time at the same
rate, the condenser plates rotate
into mesh at a greater and greater
rate. ‘

Graphical Determination

The motion of the plates with
respect to the motion of the dial
may be studied from the curves of
Figs. 3 and 4. In Fig. 3 the axis
at the bottom represents the set-
ting of the plates of the condenser,
that is, as if an ordinary dial were
used. In othcer words, the bottom
axis may be taken as representing
the angle of motion of the con-
denser plates. The axis at the left
(vertical) represents the capacity’ of

the condenser is called a straight-
line capacity condenser.  The curve
BC, on the other hand, gives the
values of capacity that are require

‘to make the condenser give a
straight-line {or linear) calibration

of frequency against dial setting.
This has been computed from the
inverse square law, which applies
to S:L.F. condensers. _ The first
ten divisions on the dial have been
neglected, since, if D is zero, ©
becomes infinite. This matter has

been explained in detail in Wireless

Weekly, Vol. 6, No. 16, in my first
article on the straight-line
densers. -

Plotting Dial Settings

It is easy to determine from these
two curves the relation between the
angular setting of the condenser
plates and the dial reading of the
S.L.F. dial.  Simply follow the
path indicated by the broken lines
and the arrows. For instance, if
Dp, the setting of the plates, is zo,
the setting of the S.L.F. dial wili
have to be §7,.as indicated on the
horizontal axis at the top of the
graph. If this procedure is followed
out point for point, a curve, as

con-

f

Fig. 2.—Another form of dial mechanism, in which shaft 5 turns plate 2,

which carries a pin travelling in slot 3.
The distance between the céntre I and the pin thus continually
changes.

spindle 1.

the condenser at any setting of the
plates.

Curve of S.L.F. Condenser
On this graph the curve AB is
the usual straight-line graph of
capacity against the anguldr setting
of the plates. Everyone is familiar
with this curve ; because it is linear;

This rotates arm 4 and condenser

shown in Fig. 4, will result.  The
horizontal axis. gives the angular
settings of the condenser plates,
and the vertical axis gives the dial
settings.

This curve is very close to the
inverse square-law curve, which
was deduced above. The only varia-

tions are near the ‘ends of the curve;
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which are caused by the curved
portions of the curve AB in Fig. 3.

The Purpose of the S.L.F. Dial

Before going into the various
mechanisms that will give the re-
quired motion of the plates, it may

O 10 20 30 40 50 60 70 80 80 100
1 . ’ :‘ ‘]
| Setting of Diol

B 1 5
/.
-~ |\ Relation . 4
-1\ between DialA /
2 | \and Capacity /
400rS~ Required
1)
4
S L
300”5 //
S \”)' yd \
. S ¢ // C PC“;JIGF Plate
00 , Condenser.—
B A |V |(Dialvs.C)
s A \
100} Q-
ST /TN
[&] % &\
N > gDpx Pt c

1 0 10 20 30 40 50 60 70 80 90 100
Dp (Setting of Condenser Plates)

- Fig. 3.—The curve shown in Fig. 4
is obtained from the capacity and
frequency calibrations obove by
following the path of the dotied line.

be well to clear up a little misun-
derstanding that has come to my
notice. A correspondent belittled
the S.L.F. dial on the score that
near one end of the motion the
effect was merely the same as could
be obtained with any so-called ver-
nier dial, and for that reason he
might just as well use the vernier
dial.  What he says is true as far
as concerns the separating of sta-
tions on the dial, but the same thing
is true of the S.L.F. condensers
with the specially-shaped plates.
Vernier Effect

As the plates are turned out fur-
ther and further, their area becomes
smaller and smaller, and the effect
is the same as could be obtained by
using a so-called vernier condenser,
that is, a small condenser of two or
three plates, The reader must bear
in mind that the S.L.F. condenser
and the S.L.F. dial fulfil two
reqguirements : they not only furnish
a linear calibration between the fre-
quency of the tuned circuit. and
the dial setting, but act as ver-
niers at the same time. Further-
more, if there were no crowding of
stations on certain parts of the dial
there would hardly be any need for
vernier adjustments.

Mechanical Principle

In the construction of the S.L.F.
dial the mechanical principle em-
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ployed is always that of the lever,
as applied to a varying radius of the
path of motion of a point fastened
to the movable plates. For in-
stance, imagine a plate which can
be rotated about its centre.  This
plate has a greove in it, in which
travels a pin at the end of an arm.
The arm has likewise a slot in it,
so that the pin can travel up and
down the length of the arm.

Cam Action

As the plate .is rotated, the pin
moves outward from the centre.
The greater the distance the pin is
from the centre the faster will it
move around the centre. The
actual law of motion of the pin
depends upon the shape of the
groove, and can be made to vary
within wide limits,  The pin is
fastened at the end of an arm,
which rotates the condenser plates.

Various Types

Many variations of this principle
are possible, as can be seen in the
various illustrations on these pages.
Sometimes ring-gears and pinions
are used, but the design is greatly
restricted by these, as the motions
are, i turn, restricted by the pos-
sible ways of designing gears.

Methods of Construction
Other ways of constructing vari-
able motion dials. employ gears of
special design; such as elliptical or
hyperbolic shapes. The use of such

4
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Y Dp(Setting of Plates)
Fig.4.—The angular setting of the
condenser plates varies with the

angle of the dial in accordance
with the curve shown.

elliptical gears is, however, not
altogether satisfactory, since this
type of gear does not allow
linear calibration, but only an ap-
roximation to the linear. Hyper-
go]ic gears are difficult to_use, be-
cause of their tendency to jam, and
because they require a lot of room

in which to operate. They have not
been used as yet in a commercial
product.

Advantages of S.L.F, Dials -

The fact that only an approxima-
tion to the linear can be obtained
in calibration withone of these dials
should not deter the radio enthu-
siast from using them. The prin-
cipal reason why these dials are
manufactured is not necessarily to
furnish  linear calibration but to
enable us to avoid crowding cf
stations on the dial. However, if
the calibratien can be made linear
at the same time that the stations
are separated, so much the better.

Minimum Capacity

Before closing this article we

Wireless Weelly

must not forget the necessity of
having the proper minimum capa-
city in the condenser.  Fhe dial
should be constructed (if linear
calibration is desired) so that the
plates of the condenser are partly
in mesh" when the dial reads 100,
so as to furnish the proper mini-
mum capacity. Or, if not designed
to take care of the minimum, a
small variable condenser should be
shunted across the main condenser,
adjusted to the proper value,and let
alone. If the minimum- capacity is
not of the proper value, the calibra.
tion curve will depart from the
lincar.  This, however, will not
interfere. materially with our ability
to separate’ the  stations when
tuning. ’

eseccernnsse

E regret to announce that
V‘/ Captain M. H. P. Riall

Sankey, C.B., C.B.E..
R.E.

(retired), died suddenly of
heart failurc on Saturday, at his

Captain M. H. P. Ricll Sankey.

residence at Ealing, at the age of
71. Born at Nenagh, Ireland, on
November g, 1853, the son of
General W. Sankey, C.B., he was
educated in Switzerland and at
Mr. Rippin’s school at Woolwich,
passing in due course through the
Royal - Military Academy and ob-
taining - his commission in  the
Royal Engineers in 1873. He also
passed through the School of Mili-
tary Lngineering at Chatham. In
1876 he entered

the *‘ Barracks’
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Branch *’ of the War Office, and
was engaged in architectural de-
sign, but shortly afterwards was
placed in charge of the Royal En-
gineers’ Drawing Office at Man-
chester.  In 1878 he was ordered
to Gibraltar in charge of the Mili-
tary Telegraphs and Signal Sta-
tion. The next year he was ap-
pointed Instructor in Fortification
at the Royal Military College,
Kingston, in Canada, Three years
later he was placed in charge of
the Trigonometrical Division of the
Ordnance Survey at Southampton,
where he made various improve-
ments in the system of lithographic
and copperplate printing. He was
the first to apply dynamos to the
process of copperplate reproduction
for map printing.

[n 188g Captain Sankey retired
from the Army and joined the
board of Messrs. Willans and
Robinson, Ltd. Later, he took an
important part in designing the
Victoria Works, Rugby, and he
was designer of the steam turbines
which were afterwards manufac-
tured by the firm.

In 1gog Captain Sankey severed
his  connection  with  Messrs.
Willans and Robinson to take up’
work as a consulting engineer, and
some vears later became director
and consulting engineer of Mar-
coni’'s Wireless Telegraph Com-
pany, Limited, the Marconi  Inter-
national Marine Communication
Compeny, Limited, and other com-
panies. : \
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Medel RSLM., with mahogany

cabinet and oxydised silver

ﬂ peue/afion i)? “ grille.” Price 8 gns. ~
Radio Reproduction
THIS new RADIOLUX AMPLION Loud—Speaker

represents an outstanding trium 113 in the art
of Loud-Speaker design, being totally different in
appearance, In construction, and In results.

Louder, clearer, more sensitive and realistic in tone than any
contemporary instrument, the RADIOLUX AMPLION is a
revelation in every essential loud-speaker quality.

Not only is the spoken word and the song of the vocalist true to
life, but instrumental music is almost indistinguishable from the
original studio performance. QOutwardly resembling the English

bracket clock—in itself a standard to the world—the cabinets
possess that beauty of form and superlative finish which denote

the masterpiece.

The RADIOLUX AMPLION is also available in a smaller size
and in metal, oak and de-luxe finish at prices from £4.15.0

Patentees and Manufacturers :

ALFRED GRAHAM & CO. (E. A. GRAHAM),
St. Andrew’s Works, Crofton Park, London, S.E.4.

~-Demonstrations gladly given during business hours af 25, Savile Row,
London, W.1, 79, High Street, Clapham, S.W.4, and at the newly
opened Scottish Depot: 101, St. Vincent Street, Glasgow.

FOR - THE . FIRST - TIME - IN - LOUD -SPEAKER - HISTORY

SCIENCE + AND : ART : GO - HAND - IN - HAND.

OCTOBER 14TH, 1925

Wireless Weekly Small Advertisements.

A TECHNICAL ASSISTANT is required at
the Royal Aircraft Establishment for
writing technical descriptive matter and
instructional handbooks on wircless apparatus,
Applicants must have a sound technical know-
ledge and a capacity for clear expression in
ood En%lieh Some experience in writing for
publicat on is desirable. Ex-service man pre-
ferred. Salary £250 rising by annual incre-
ments to £350, plus Civil Service bonus;
giying total starting remuneration of £369 per
annum. Applications should be made on forms
to be obtained from the Superintendent,R.A E,,
South Farnborough, Hants, quoting A.85.

NGRAVING . ebonite 1s by
Low price for quantities. Single panels
en :aved Express Delivery. — Endacott’s,
Ltd., Hatton Garden, E.C. ‘'Phone®
Holboxn 309

ELEPHONE RECEIVERS and Loud

Speakers Rewound, 2,000 ohms, 3/6,

—A. Roberts & Co., 42, Bedford Hill,
Balham, S.W.12,

A REMARKABLE Opportunity. For Sale:—
‘Two complete sets of receiving and trans-
mltﬂng 30 watt) C.W. and tele| lplmnic ap‘para-
tus, ciuding masts, aerial amplifiers,
Brown loud speaker, telephones, batteries,
valves, etc,, packed in 11 strong cases for
tmvemn%. in working order. Cost over £200.
Some of it has been, and the rest can easily be,
adapted for use for broadcast reception. Offers
invited. A complete list can be obtained fiom
Ad;utant, 96th (Royal Devon Yeomanry) Field
Brigade, R.A., 9, Dix's Field, Exeter. Much of
the apparatus bein exceptionally well made,

{is well worth purchasing by an experimenter

for the parts contained.

- VALVE £liﬂer, 35/-, use one or two
valves ; so 1-Valve Amplifier, 20/-
both perfect, as new. Valves, 4/6 each
Smart Headphones, 8/6 pair. New 4-volt
Accumulator, cellulold case, 13/-. New
Dura 66-volt H,T. Battery, guaranteed,
7/-. 2-Valve All- Statlon Set, works speaker,
Approval willingly, — W. TAYLOR,
57. Studiey Road, Stockwell, London.

HEADPHONE REPAIRS. — Re-wound, re-
magnetised read]usted Lowest prices
of Delivery

on
ﬁ:ree days. Est. 26 years MVarley Magnet
Co., London, S.E.18,

REPAIRS

TO HEADPHONES
eto* TO LOUD SPEAKERS
Established 1o COILS

Years.

Rewound to any Resistance and
made equal to mew. Price
guoted on receipt of instruments.

Prompt Delivery.

The VARLEY MAGNET
Company WCOLWICH, S.E.18.
‘Phone : Woolwich 888.

— PHONES REMAGNETIZED FREE — '

'Phouea Bewound are Bemagnetized Iq'ec R
Remagnetizing only 8/~ Loud Spemkers from 8/8 '
TPransformers from §/-. Post ¢
The H.R.P. Co., 48, Bt. Mary’s Road, Leyton, E. 10

Splendid | V ’
BIRTHDAY
Number

THE WIReELESS CONSTRUCTOR
124 pages (Free Blue Print).

Price 6d. as usual.  On Sale To-morrow,

AN ADVERTISEMENT IN *° WirELEsS WEEKLY * Is A GUARANTEE OF SATISFACTION TO BUYERS.
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Conducted by A. D. COWRER, M.Sc., Staff Editor.

.

Combined Valve-Holder and Rheostat

A combined valve-holder and fila-
ment rheostat of particularly neat
design is that sent for our comment

by ’\10:\:; the London & Provincial
Radio Co., Ltd. This resembles in
some pax‘mculars a type of filament
rheostat already commented upon in
these columns, but has on the top of
the frame (\\hxch is mounted by the
same type of one-hole-fixing device) a
low capacity type of valve-holder, with
externally insulated valve-leg sockets,
the anode socket being distinguished
by being of a red colour. The contact
fingers or brushes in this new type are
long springs of phosphor-bmn/e and

were found to make good contact with
the sliding resistance solenoid. Con-
trol by a small knob and sliding

spindle is provided, similar to that in
the older pattern. The high-resistance
D.E. and the .75 ampere type of re-
sistor are interchangeable, a matter of
some convenience when changing over
valves. The valve-holder p.ut can be
removed at will by withdrawing two
small screws. Terminals are provided
on the rheostat portion, and soldering
tags for the remaining connections.

Practical trial showed that care
had to be taken when soldering con-
nections to these tags to avoid soften-
ing the ebonite holder-base and so
loosening "the sockets. The unit was
found to be easy to mount, and to give
a neat and compact instrument when
arranged #ccording to the popular
vertical panel and base-board style of
réceiver, the wiring being appreciably
simplified. The same smooth and con-
ventent control of filament tempera-
ture as noticed in connection with the
earlier pattern was obtained on trial,
and the resistors proved of suitable
value for their purpose.

Panel Selector Switch

A particularly neat type of mulii-
point selector-switch for mounting on
the panel front is that submitted by
Messrs. Burne-Jones & Co., Ltd. The
sample, which was a Io-\\av swirch
with two extra stop points, occupied

a circle of 13-in. diameter only, when
duly mounted on a small panel. A
centre screw-bush .is provided, which
proved to be easy to apply, and the
switch arm was free from shake and
operated smoothly,  The stop points
were favourably commented on, and
appeared neater and more stable than
the customary small stop-pins. Finish
and workmanship were of a high
order.

Insulated Wires and Cables

From Messrs. Ripaults, Ltd., have
arrived a number of samples of insu-

lated wires and cables particularly
suited for radio purposes. These
appear to be of high quality, the

appearance of . the silk-covered twin
flex (for battery and long ’phone leads,
(‘tt‘) being particularly pleasing.  The
twin flex samples were of the 14/56
type, and in various colours; single
insulated wire with rubber insulation,
suitable for low-frequency circuits in a
receiver, was shown in Nos. 16, 18 and
20; ordinary cable suitable for earth-
leads and aerial lead-in, with thin
rubber insulation, in 2 and 3 milli-
metre sizes, and a specially high-class
and heavily insulated cable with three-
ply covering of 4, 5 and % millimetre
size. The latter would be suitable for
specially heavy service, and was of the
most substantial build. It is evident
that Messrs. Ripaults, Ltd.,
effectively met a demand for high-class
radio cables with the types submitted
for our inspection,

Gecophone Geared Condenser

Messrs. the General
Ltd., have submitted
nominal .o005 pF
new friction-geared variable = con-
denser, of square-law tvpe. This is of
the single-hole-fixing variety, and the
fine adjustment feature is carried out
by a train of friction wheels, a small
bevel-edged wheel engaging between
the edges of the spring discs of a larger
double wheel at each of two stages
of gearing, giving a peculiarly smooth
motion and freedom from back-lash.
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a sample, of

Electric Co.,

capacity, of their

Ea

have -

The fixing device has a range to
dccommodate panels from in. to gin.
thick ; it is decidedly complex in opera-
tion, and great_care should be taken
by the amateur “constructor in dis-
mantling this part for mounting the
instrument.

It was further noticed, on prac-
tical test, that it was not difficult to
twist the mounting bush in the frame,
so that further means of fastening the
condenser were required if calibrations
were to be retained. A heavy brass
frame is provided in the instrument,
and the fixed plate assembly is
mounted in_this by very small insu-
lating bushes, with a screw adjust-
ment which appears te be called for
by the very narrow spacing of the
plates, the .oco5 pF size being unusu-
ally compact. The insulating resist-
ance, under normal  conditions,
appeared satisfactory, in spite of these
tiny bushes; on testing the H.F.
resistance under operating conditions,
the condenser appeared to be of favour-
able character in this respect, though a
little short of a standard pattern with
ample ebonite insulation in the form
of wide end-plates. No terminals are
provided, but small soldering tags are
supplied.  The maximum capacity
was around .00054 pF, the minimum
being the satisfactorily low figure of
9% upF.

The gearing ratio appeared te
be about 13 to 1, sufficiently fize

for separating stations below 1,000 ke,
frequency, but hardly giving fine
enough adjustment, in this size, for
close work between 1,500 and 1,000
ke, in conjunction with a suitable
inductance, the stations being very
crowded here. The fine, smooth
action of the friction gear and the
decreased hand-capacity effects as a
result of the large knob fitted, and of
the grounding of the rotor and frame
made possible in this instrument, were
conspicuous in an extended test around
the stations. The smaller sizes in par~
ticular should be very useful in fine
work in the latter two-thirds of their
scale.
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AERIALS AND LIGHTNING

From Prof. C. L. Fortescue, M.A.,
M.I1.E.E., Advisory Editor to Radio
Pyess, Lid.

Sir,—A few instances have been
reported during the past summer of
wireless apparatus being destroyed by
lightning, but considering the number
of aerials now in use the damage has
been unexpectedly small.  The extent
to which aerials are affected by light-
ning discharge and the results likely
to arise therefrom are questions of
practical importance to all users of
wireless apparatus, and an attempt is
being made to collect information rela-
tive to actual cases in which aerials
and apparatus have suffered in this
way. [ should be glad if I may use
the “publicity of your columns to ask
anyone, and evervone, whose apparatus
has been damaged to forward full in-
formation to me at the address given
befow. The data particularly required
are :—

(a) The date and time of the occur-
rence. :

(b) The position and approximate
dimensians of the aerial.

(c) The nature and position of the
earth connection, :

(d) A brief description of surround-
ings, t.e., position of adjacent houses,
trees, telephone wires, etc.

(e) Whether the aerial was directly
earthed or whether either receiving or
transmitting apparatus was in circuit.

{(f) The fullest possible description of
the incident and tiie nature of the
damage done.—Yours faithfully,

. Ceci. L. FORTESCUE.

City and Guilds (Engineering) Col-
lege, Exhibition Road, S.W.7.

“A NEW LOUD-SPEAKER
CIRCUIT >’

Sir,—Re Wireless Weekly, issue
September 16, ““ A New Loud-Speaker
Circuit,” 1 am happy to inform vou
that, unlike many ftreak circuits which
I have set up, my efforts with the
above have not been wasted.

The circuit,”as Fig. 1 in the article
quoted, is most satisfactory, giving
powerful loud-speaking on 2ZY, which
is some five miles away. Not only is
it loud, but its purity is, as Stated,
superior to a crystal and L.F. ampli-
fier; in fact, for anyvone content with
quality on their home station I know
of nothing to equal it, and my experi-
ence is nof small, as I have made up
all sorts of circuits from crystals to 10
valves, but the best resistance-coupled

set with wire wound resistances and
expensive mica coupling condensers in
no way approaches your design for
purity and volume. Perhaps the fol
lowing details may interest vou :—

Vi, a D.E.5.B.; battery B, 12 volts; .

resistance R, 80,000 ohms; V2, a By
with 60 volts H.T. through primary of
transformer; V3, a D.E.5.A, 120 volts
H.T., with 12 volts negative bias;
transformer, ratio 6/1, 2 #F Mans-
bridge condensers between L.T. nega-
tive and each H.T. tapping. A.T.I.
composed of 60 turns No. 16 s.w.g.
d.c.c. 3in. dia. self-supporting, ‘‘hig-
gledyv piggledy,”’ with tap 10 from E
end, Lissen X fashion. Capacity
earth, consisting of length Electron
buried under aerial 6 in. in ground.
Aerial 7/22, 40 ft. high, 6o ft. long.—
Yours faithfully, ~
H. S. Corrock.
Didsbury,
THE *‘* OMNI’”® RECEIVER

Sir,—About three months ago I pur-
chased Radio Press Envelope No. 3,
the Omni Receiver,
same, [ am very pleased with results
obtained, having had every station in
the British Isles during the experi-
menters’ half-hour on Monday even-

Mpr. Clark’s Omni recefver as described
in Radio Press Envelope No. §.
ings and at least eight Continental
stations up to the present. The only
alterations in the set are a .oor upF
variable condenser instead of .ocog pl¥

for aerial tuning.

I have found Fig. 15 in the instruc-
tions an excellent circuit for loud-
speaker work, reception being very
clear with grid bias, I am using three
valves at present. .I am now making a
wave-trap from instructions in The
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and completed

Wireless Constructor to use with the
set.—Yours faithfully,
S. E. CLark.
Bow, E.3.

‘*“A CHOKE-COUPLED 3-VALVE'*®
RECEIVER

Sig,—In your ** Unit Choke Ampli-
fier ’ in The Wireless Constructor for
April you invite those who make one
of these units to write and tell you
what they think of it. Though you
did not give the same invitation re-
garding vour * Choke-Coupled Three-
Valve Receiver "' in- Wireless Weekly,
date Mayv 27, 1925, you may care to
hear my experience with this set.

Early in June, having decided to
acquire a wireless set and having been
told that reception of stations north of
Worthing was poor owing to screen-
ing by the Downs, I took 2s. 6d. worth
of advice from the Radio Press, Ltd.
I stated that I wanted the purest
reception possible from the nearest
station and that T had no particular
wish for long range. I added that I
had thought either of getting the
¢ Choke-Coupled  Three-Valve  Re-
ceiver ' made up for me or of buving
some standard set, and asked that one
likely to suit my requircments might
be named. In reply | was told that if
I intended to use a loud-speaker 1 had
better get the ‘ Family Four-Valve *
Receiver described in one of the Radio
Press Envelopes, but that for ‘phones
the three-valve set would be quite suit-
able, particularly as it was simple for
a beginner to work. Your insistence
on the exceptional puritv of reproduc-
tion of the three-valve set, however,
carried the day, and T had one made
up for me. The valves 1 am using
are R.5.V., D.E.s.B. and D.E.s.
Daventry without reaction has to be
detuned somewhat. Bournemouth ang
London are also regulardy recei\'eg
with good volume on the loud-speaker,
but a fair amount of reaction is re-
quired. A local “ radio engineer ¥

- tells me that the quality is better than

any he has heard, and that he would
like to know how much of this is due
to the set and how much to the loud-
speaker. Probably it is a case of
fifty fifty! .

I do not often attempt to receive
other stations than the three named,
but have had many Continental
stations on the ’phones, though no
others of the B.B. Recently Radio-
Paris was received quite satisfactorily
on the loud-speaker.
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The components are those specified
by, you. The only difference from the
set as illustrated is that the wiring has

been made more rectangular.—Yours

faithfully,
W. B. RicHARDS,
Worthing.

A “POWERFUL 3-VALVE "’ SET
Sir,—After having built a few

of your sets from The Wireless Con-

built ** A Powerful
described in the

structor 1 have
Three-Valve Set,”

April issue, by Percy W. Harris,
M.LR.E. I have given it a good test

for about a month, and T am more
than delighted with the results. T am
sure it is the set many of us have been
waiting for. T am using a B.T.H. By
valve in the first L.F. stage, and a
B.T.H. By in-the second, and using a
grid-bias on each valve of about three
volts ; music and speech come through
very sweet and clear. 1 found the
loud-speaker was much better with a
002 uF condenser across the terminals,
1 have no difficulty in picking up
Manchester, although Leeds is only
seven miles away, and Daventry is
almost too loud even when reaction is
uncoupled. Bournemouth comes in at
good loud-speaker strength. I think
this is one of the best three-valvers you
have published, and if more generally
used it would reduce the number of
oscillators who try to get three-valve
results out of two.—Yours faithfully,
ARTHUR DaLEy.
Birstall. .

SHORT WAVE TRANSMISSION

Si1R,—We would be obliged if you
will publish the present schedule of
our telephony tests. :

We will call: *“ Here Radiogiornale
1RG.”

We send every Sunday exactly at
15.00 G.M.T. on 18 metres and at
06.00 G.M.T. on 38 metres. - Input 150
watts in each case.—Yours faithfully,

ErNEsTo Moxtlt (Operator), 11RG.

Beliagio Lake, Como, Italy.

CORROSION OF EARTH LEAD

Sik,—Here is something to warn
vour readers of. Last year I made an
‘“ earth ’ by burying a lead plate 3ft.
down; plus the usual layer of coke, etc.
To enable the earth to be kept damp
a galvanised iron pipe was put down
to the plate and so that its end was
a few inches above ground and water
could be poured right down to the
plate.  The earth wire was 7%/22
enamelled copper stranded wire. This
wire ran down to the plate alongside
the galvanised iron pipe for some way.
Using a powerful supersonic hetero-
dyne set, reception on distant stations
fell off unaccountably, but was cured
by transferring the earth lead to a
nearby radiator. Investigation of the
lead plate earth showed that electroly-
tic action had taken place between the
7/22 copper wire and the galvanised
iron pipe. The wire wherever it
touched the pipe had become friable
and brittle and some of the strands had

Wireless Weekly

completely disappeared. The result
appears to be similar to that sometimes
experienced on board ship between the
ship's plates and the copper or bronze
of the propeller.—Yours faithfully,
C. R. Barss.
Market Harborough. /

ENVELOPE No. 4

Sik,—My set is Mr. Harris’ three-
valve *‘ All-Concert *’ circuit (Radio
Press Envelope No. 4), but with an
extra valve added with resistance
coupling, separate H.T. + connections
to each valve, power valves in.both
L.F. stages, with grid-bias to both."
All Ediswan valves, lit by a 2-volt
accumulator, and following H.T.:
H.F. 6ov., Detector 36v., first L.F.
8ov., second L.F, 120v.

Quite accidentally T made a dis-
covery a few days ago which may be
of interest to readers of Wireless
Weekly. " 1 found that an ordinary
wrought-iron standard lamp provided
an efficient aerial for §XX. It was
necessary to alter tuning on the aerial
condenser slightly, but when properly
tuned the result was surprising. The
volume was quite equal to that
obtained from the outdoor aerial. The
latter, however, was far more efficient
for the reception of broadcasting on
the shorter wavelengths.

The standard lamp aerial works two
loud-speakers in parallel with extra.
ordinary volume.—Yours faithfully,

S. A. BrackaiL.

Neath, South Wales.

= “TELWAVE"

 (Registered)

RADIO COMPONENTS

(MARTIN - COPELAND PRODUCTS)

“Telwave ” Switch-Plug and Jack.

| The “Rolls Royce” of the Radio World.

Our New Hlustrated Catalogue will interest you.

TRADE ONLY SUPPLIED.

THE ELECTRICAL EQUIPMENT &
CARBON CO., Ltd.,
109/111, New Oxford St., London, W.C.1

Made in
two models

“Use a ‘U.S.’

‘transformer—"’

Do your set justice by fitting a U.S. Super Transformer,
For clear and distortionless amplification, it is the equal of
the finest and most expensive transformer on the market.

ne31118/6

U.S.

All British

Trade Enquiriesto ¢

U.S. Radio Co., Ltd.

Dept. 14, Radio Works,

Tyrwhitt Road,
Brockley, S.E.4
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View of rear of 6-valve Super-Hetevodyne Receiver, in-
i

corporating the essential us

its and parts contained in

the IGRANIC Ouifit.

A

message

fo
Super-Het.
Constructors

If you want to see the
very latest components
for all circuits vou
will find ail the new

on the same stands
at the
Royal

Horticultural Hall

Westminster,S.W.1

5 minutes from Big Ben

QOct. 10to 16

‘Write for the new

See the greatest advance
in Supersonic-Heterodyne
design yet made on

- STANDS

30 & 33

at the

Wireless Exhibition
and Radio Convention,
Royal Horticultural Hall,
Westminster, S.W.1.

Here youwillsee THE ALL-IGRANIC
RECEIVER EMBODYING the

Igranic Supersonic-
Heterodyne Outfit.

It contains novel reactance capacity
coupling units obviating the deliber-
ate introduction of losses as a means
of suppressing undesirable oscillation,
such as by potentiometer control,
and any tendency of the intermediate
frequency amplifier to oscillate is cut
off at its source.

The special method of securing sta-
bility employed in the self-stabilised
reactance units enables a far higher
degree of amplification to be obtained
than would otherwise be possible.

Oscillator Units can be obtained in
three sizes giving wave-length ranges
of from 215 to 4,500 metres.

If you cannot visit the Exhibition
send for the IGRANIC Instructional
Envelope.

The IGRANIC INSTRUCTIONAIL EN-
VELOPE for constructing a Six-valve
Super-Heterodyne Receiver according to
the Igranic system, complete with full-
sized general arrangement drawing, wiring
and drilling diagrams, and fully illustrated
descriptive booklet can also be obtained
from your dealer. = Price 2/6.

ADVERTISEMENTS

ELECTRADIX RADIOS

ALTERNATOR
and EXCITER.

MIDGET M.C, :
3 2/ The experimenter on short

Igranic List Y73
if you cannot visit
the  Exhibition
AY

f

Works

AN ADVERTISEMENT IN ‘¢ WIRELESS WEEKLY

149, Queen Victoria St., London

EDISWAN
VALVES,
RAF.©C” Type

OCTOBER 14TH, 192§

OU would not use an

axe to wind a watch
nor a pocket compass
and a school atlas to pilot
a ship In strange waters.
A pocket voltmeter is
equally inadequate for
Radio Research experi~
ments.

You want an “ELECT-
RADIX GALVO,” the
bargain of 1925.

The new July edition of
our famous Catalogue of
Radio Bargains now con-
tains 500 Illustrations of
electrical instruments, radio
sets and components of
great interest. Many of
these are unobtainable else-
where and our prices are
the very lowest.

waves, the expert trans-
mitter, or the crystal novice
will all find it advantageous
to have a copy of

CRYSTAL
SETS.
Mark H1 Tuners,

MIDGET M.C.
CELL TESTER,

2 range.

“ THE CATALOGUE
THAT SAVES

YOU POUNDS”

Its scope ranges from a 5/-
pair of British Headphones
or a 12/6 Milliammeter to
a 30,000 volt Generator

and covers all requirements.

If you cannot call and
inspect goods in our show-
rooms between 9 am. and
6 p.m., it will pay you to
send 4d. for our Catalogue
at once. Goods promptly
despatched all over the
world.

Colonial Avenue 1s the first
on left down the Minories
from Fenchurch St., or Ald-
gate Underground Station.

- BEDFORD

DISTANT
SWITCHES.

LESLIE DIXON & CO.

9, COLONIAL AVENUE, MINORIES, E.1
~and 218, UPPER THAMES STREET, EC4.

” 1s A GuArRANTEE OF SATISFACTION TO BUYERS.
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F. C. (FRANT) has constructed the
Transformer Coupled 3-Valve Re-
ceiver described by Mr, Rattee in
‘' Wireless Weekly,”’ Vol. 5, No. 4.
He states that results are extremely
disappointing, signal strength being
only approximately half that which
he can obtain with a detector and one
low-frequency amplifier on the same
aerial and earth system. He asks us
what is wrong.

Examination of our correspondent’s
letter shows him to be a victim of the
lack of standardisation in H.F. trans.
former connections. He is employing
a mushroom type, in which the
primary and secondary windings are
wound in one slot. In Mr. Rattee’s
set the wiring is suitable for one

type of H.F. transformer, but not for
the kind employed by our corre-
spondent. The effect of reversing the
leads to the secondary winding should
be tried, when we think the set will
be found to function in a satisfactory
manner. If in any doubt as to the
correct connections for a mushroom
type of H.F. transformer such as that
employed by our eorrespondent, we
would advise him to refer/to Wireless
Weekly for September 17, 1924, in
which a design is given incorporating
a mushroom type H.F. transformer.
J. O. CG. (BELFAST) states that he
obtains excellent signal strength on
telephones employing the first three
valves of his Transatlantic 5-valve
Receiver, but that the reception on

1
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formation
Deparlment.

‘)} ]

the loud-speaker is poor and spas-
modic. He also asks us how to
introduce a switch to cut the two
high-frequency valves out of circuit
when listening to his local station.

The spasmodic reception of which
our correspondent complains appears
to be such that good volume is obtained -
on the loud-speaker when the set is
first switched on, but signals fade
rapidly until almost inaudible, and then
again increase in volume, after a short
while,  We would advise our corre-
spondent to pay attention to the two
grid-leaks R8 and Rg; that is, the two
associated with the two resistance
capacity coupled amplifying valves.
Should these components develop high
resistances, the grids of the amplifying

Only 7/- Each -

and Guaranteed
for Twelve Months

So caretully are Bowyer-Lowe H.F.
Transformers matched and tested at
our works that you may buy any two
atrandom and use them with perfect
confidence for two stages of H.F.
Amplification.

So well are these Transformers made that
every one you buy is guaranteed up to the
hilt for twelve months after purchase.  If it
fails it will be exchanged without charge.

In spite of their superiority these Trans-

formers cost less than most. Ranges are
.imade covering all wavelengths from 150 to
<" 2,000 metres and up, as well as a special

Neutrodyne Unit,  All are sold at a uniform
price of 7/~

Ask for them by name and see that you get
them.

Bowyer-Lowe Mached
H.F.TRANSFORMERS

Good dealers stock them, or you may order direct.
BOWYER-LOWE CO. LTD., LETCHWORTH.
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Sir, you’ve been looking for me!

RIGHT along you've wished for a better fixed
condenser, and now, at last, such an instru-
ment is obtainable.
better fixed condenser, superior in

the points that make for highest efficiency. Witness
my Test Report, it speaks for itself, Next time
you're at your degler.s, ask to sece me. Close
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condenser you've been looking for.

Watme! Test Report.
1. Mica Insulation up
to 2,000 volts
£, Complete Condenser
up to 1,000 volts.
8. Capacity checked.
4. Insulation up to500 volts
after Final Assembly.
5. Final Capacity Test.
PASSED OUT 100%,
EFFICIENT.

The Watmel Wireless Co., Ltd.

332a, GOSWELL ROAD -

S

S
e

S

Prices.
Capacities for Standard Grid
Condensers,

*00008 00005 « 2/8 each.
8tandard Fixed Condensers,
002, 001 - 2/6 each.
0025, 006 - 8/8 each.

Corabined @rid Ieak and
Condenser » « » 8/-each.

SR 5&:

%

=

S

e

*:‘g

T

LONDON, E.C.1,
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FLETCHIER.

Jfor L hire and Cheshir
Hr. J. B. LEVEE, 23, Harltey Stroet, Levenshulme, MANCHESTER,

JBarclays
Ady
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valves would become choked and
account for spasmodic reception on the
loud-speaker. We would suggest that
both grid-leaks be changed for ones of
low value, such as .5 to 1 megohm, or
even if necessary down to .25 megohm
for the latter, Rg. This should result
in the set functioning in the normal
manner.

With reference to the subject of the
introduction of a switch to cut both
high-frequency valves out of circuit
we strongly advise our correspondent
not to attempt this, as diffculty is
usually experienced before a set with
two high-frequency amplifiers is' made
to work satisfactorily, and once a good

arrangement ol layout and wiring is -

obtained it should be adhered to. The
incorporation of complicated switching
would probably completely upset the
balance of the receiver, and is there-
fore -best omitted, The two H.F.
valves can quite easilyv be cut out of
circuit by removing the first two valves
and the two H.F. transformers, and
by plugging, by means of a flex lead,
from the grid socket of the first valve
to the socket of the second H.F. trans-
former which is connected to one side
of the detector grid condenser.

S. D. (CAMBERWELL) employs a
detector valve followed by two re-

sistance capacity coupled amplifiers, -

and complains that although he gets
London at excellent strength, he is
never able fo obtain the more distant
stations, although he feels a set of
this type should be capable of giving

him telephone reception from other
stations than London. He submits
a diagram of his aerial system,

We are by no means surprised at our
correspondent’s lack of results on the
more distant stations, for although the
acrial is 40 ft. above the ground  the
diagram shows it to be suspended
between two chimnevs at a distance of
only g ft. above the roof. The lead-in
is alsp brought down close to the roof
and very close to a wall before entering
the window of the room in which the
set is worked.

I‘'rom the letter it would appear that
suitable precautions have been taken -
in insulating the aerial at the various
points where it goes over the roof and
is led in, but we would state that
insulation is not the only consideration
our correspondent should study, but
that *¢ isolation ' is equally important.
Where an aerial is very close to the
roof of a building certain unwanted
losses are bound to be introduced, and
we think a much better arrangement
would be to take the aerial from one
chimney to a pole situated at the end
of the garden. By this means isola-
tion would be considerably improved,
and losses due to absorption re-
duced to a certain extent, so that there
would be a much better chance of dis-
tant stations being heard.

R. J. J. (SWANSEA) asks why a
large number of modern valves
appear to be mirrored with silver
internally.

The silver mirror-like appearance of
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a number of modern valves is due to a
particular process employed to remove
the last traces of gas occluded in the.
metal electrodes and the glass of
valves. The particular process respon-
sible for the mirror-like effect is known
as the ¢ Getter >’ process. Usually
metallic magnesium is employed, a
small piece of this metal being fixed
to the anode of the valve during con-
struction. Valves to be * gettered
are exhausted in the normal manner
and are then heated, either by the
eddv-current method or by lighting the
filament and applving a high potential
to the plate and grid, when the mag-.
nesium volatilises, combining with the
last traces of gas, thus giving very
high vacuum, which is essential with
certain tyvpes of dull-emitter valves.

Our correspondent is further referred
to Wireless Weekly, Vol. 7, No. 1, for
a fuller explanation of the process
involved.

Erratum

We regret that a slight error was
present in the theoretical circuit shown
on page 66 of Wireless Weekly for
September 30. In this the third con-
tact from the left of the first double
filament jack is shown connected to
the third contact from the left of the
second double filament jack. The
former contact should be joined to the
second contact of the latter jack and
not to the third contact.

MAKE SURE OF
PERMANENTLY
GOOD RESULTS

when you build your set

ity ELECTRIC
na tttJ SOLDERING
rRADIO ¢y OUTFIT.

Soldering is simplified
by this new invention
which works from any
wireless accumulator
without needing any
gas, fire, orlamp. The
CARBON soldering-bit
needs no tinning or
cleaning.

Always ready, evers
lasting, mneat, and
complete. Packed in
wooden "box with in-
structions.

PRICE 5 / 6

Postage 3d.

No. 24.

LIBERAL TRADE TERMS.

by soldering all connections with the

Or write for {ree descriptive leaflet

GOSWELL ENG!NEERIXG CO. LTD,

95 to 98, WHITE LION 8T, LOMNDON, N.1
‘Phone : North 3051.

MAXIMUM
Efficlency

Strength

HAWK,

MINIMUM

Capacity
Damping Effects
Resistance

Drices below WATERPROOF Tel. 832 Kingston,
Wave Length using "001 Variable Con-
Coli enser in Parallel PRICE,
MAXIMUM MINIMUM -
13 —_ — 2/-
25 305 190 2/4
. 30 435 240 2/4.
35 515 360 276
40 680 370 2/8
50 835 485 3/~
75 1250 600 3/4
100 1820 815 310
150 2300 960 48
200 3100 1870 5/4
250 3750 2200 6/8
300 4500 2300 8/~
400 4950 2500 6/6

The Hawk

fold by all Wireless Dealers

Sole Manufacturers !

ST. MARY'S ROAD,
Coil Co SURBITON, Aot
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Elegance, ease of control, and efficiency, are
all embodied in the “ALL-CONCERT DE
LUXE " RECEIVER. It makes the ideal set
for the radio enthusiast of fastidious taste, to
whom its clean-cut lines give an instant appeal.

The owner of the *“ ALL-CONCERT " need
never be short of a programme. It will give
you good Loud-Speaker results from your
local station and 5XX. Under favourable
conditions, and with an efficient aerial and
earth, at least two other stations can be heard
at Loud-Speakcr strength. All the B.B.C.
stations and numerous continental ones are
easily heard on the telephones.

Thousands of radio enthusiasts have built the

“ ALL-CONCERT™ to RADIO PRESS

The Set of Super Excellence

ADVERTISEMENTS
The

WireLEss WEEKLY 3

ALL-CONCERT

DE LUXE

ENVELOPE No. 4 specifications. The
Radio Press Envelope system is the safest and
simplest way for the novice to build his set.

Percy W. Harnis, M.IRE., Editor of “ The
Wireless Constructor” and * Wireless,”
describes fully and lucidly the various stages
in the construction. The begnner's way is
also greatly helped by numerous illustrations,

including working diagrams, Blue Prints of
wiring and panel drilling, and a set of photo-
graphic reproductions showing all the details
of the receiver.

Obtainable at all Newsagents. Bookstalls, vour local
Wireless Dealer, or direct from Dept. S., Radio Press,
Ltd. For prompt and sure delivery when ordering
direct please write your name in BLOCK LETTERS,

RADIO PRESS LTD.

BUSH HOUSE STRAND,W.C.2

RADIO PRESS
ENVELOPE
No. 4

The

How to Make
“ All-Concert de Luxe”

Receiver

RECEIVER

RADIO PRESS
ENVELOPE No. 4
PRICE

2/6

P8 T
FREE

2/9

By PERCY W.
HARRIS,M.LR.E.
Editor of

“ The
Wireless Constyuctor.”

—raees
Barclays Ad.
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- Announcement of THE MARCONIPHONE, COMPANY, LIMITED, 210-212, Tottenham Court Road, London, W.I

ADVERTISEMENTS.

Marconiphone Pub-
lication  No. 425
rives full particelars
and curves )‘a! each
tupe of “ldeal™
Transformer.  Ash
pour dealer for a
copy.

M The
arconiphone

TDEAL Transformer

and 'IDEAL JUNIOR Transformer

The Marconiphone ““ Ideal” range of transformers
provides a type for every specific purpose. With
their use very extensive amplification is possible

w1thout distortion. Energy losses are reduced to
the minimum, inter-capacity effects between the coils is abso-
lutely mlmmlsed interaction between stages of amplification
15 impossible and nearby components are not affected.

“ Ideal ” Transformers are rigorously tested at each stage
in construction, the highest grade materials are unsparingly
used throughout and the primary windings are impregnated
with a special bakelite compound thus ensuring the most
perfect internal insulatios possible.

Any “ Ideal " Transformer Wi“ be repaired or replaced free
of charge if a break occurs in the windings within six
months, subject to reasonable usage.

“ [DEAL " TRANSFORMERS are supplied as follows :—
Type “A," ratio 2’7 to 1; Type."ﬂ," ratio 4 to | ; Type
“C," ratio 6 to | ; Type “E, ratio 8 10 1.

Each complete in metal case

* IDEAL ]UNIOR TRANSFORMER. This type has
been produceci in a ratio of 3ta 1 for it was found posm]:lle
at this ratio only to successful]y retain in a 31mp]lﬁed form
the standard ** Ideal " principles of construction. 5
Supplied at the popular price of &

At your radio dealers

Published by the Proprietors, Rapio Press, Lrp,,
Avenve Pmess (L. 'U;Jcoh. Gill & Son, Ltd.), 5557, Drury La,ne w.0z.
Advertisement Managers ;—BARCLAYS ADVERTISING,
and for transmission by Canadian Magazine Post.
GorpoN & Gorca (Avstralasia), Lrp.

Strand, Loodon, W.C.2.

Bush Mouse, Btrand, Lm:duu W.C2, on Wednesday of each week, and printed for them b
vAddress for Subscriptions and Editorial Communications :—Bush

Lrp., Bush House, Strand, Londen, W.C.2.
Subscription rates :—32/6 per annum, 16/3 for six mnnths post free. Sole gents for Australasia —
Fer Canada :—IneErisn News, Lrp, For South Alrica :—CENTRAL NEWS .\GFN(‘\ Lrp. For Japan :
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Registered as a newspaper

Sare & Frazar, Lrp.
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Two ' Burndept instru-
ments that will make
your crystal or one-
valve set give Iloud
speaker reception

I you want to listen to broadcast by m=ans
of a loud speaker and your set is giving
good results on headphones, the Etho-

phone-Uniplex one-valve amplifier and the
Ethovox Junior Loud Speaker will interest
you. If cost is a consideration there will
be no doubt about your choice, because
these instruments are surprisingly inexpen-
sive in spite of their cfficiency !

Owing to its special construction, the
Ethophone-Uniplex is a really distortionless
amplifier and its reproduction of speech
and music is all that could be desired.
The instrument is supplied with a Burndept
Super Power Valve (Type L.240).

The Ethovox Junior Loud Speaker gives
splendid results with low powered sets
and its rendering of broadcast is clear and
very pleasing.

The instrument, which is coloured a deep
shade of mahogany, is supplied with a five-

BURNDEPT

HE 1§ 7 Y

HEAD OFFICE : Aldine House, Bedford St.,
Strand, London, W.C.2.

Telegrams : Durndept., Westrand, London,

Telephione : Cerrard poyz,

BRANCHES at Birmingham, Brighton, Bristol, Cardig, Exeter,
Glasgow, Leeds. Liverpool, Manchester, Newcastle, Northamp-
ton, and Nouingham.

The Ethovox Junior is 16}
inches i height and the
flair is no less than 11}
inches in diameter. The
sensitive magnet-system is
adjustable.

either 120 or 2,000
ohms resistance,

£2:2:0

Zice,

Price of Ethophone-Uniplex
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Further particulars of these new
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free on application. The Burndept
Range includes everything for
radio reception, from components
to complete installations.




ANOTHER STEP FORWARD

EADERS  of Wireless
Weekly will be interested
“to hear that following upon
the visit of Mr. Percy W. Harris
to the United States to investi-

gate the radio position there,
Radio Press. Limiied, have now
decided to open an American

house, with offices in the heart of
New York, thus enabling readers
of our publications in this country
to keep right up to date with all
developments taking place in
America.

The importance of this step to
the British experimenter, and,
indeed, to the whole art in this
country, can scarcely be over-
estimated. No longer will it be
necessary for the British enthu-
siast 'to view new experiments in
America through American eyes.
New apparatus, new circuits, new
valves, and, what may be still
more important, new tendencies
which are showing themselves in
radio design and developments
will all be reported upon imme-
diately, if necessary, by cable, by
a competent radio expert, fully
acquainted with radio matters on

Radio Press American House

The manager of. the new
American house is Mr. A, H.
Morse, A.M.I.LE.E., M.LR.E.,
who has held many important
[ <> ]
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positions in radio both in England
and America, and whose practical
acquaintance with the art dates
back to the very earliest days.
Fuller details of Mr. Morse’s
career are given on another page,
and his standing in the world of
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but he has also a wide technical
experience of the art. This com-
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ence and technical knowledge is of
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of obtaining full information
on technical matters is not easily
performed. Mr., Morse's stand- -
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many places which are normally
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estimable value to him.
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N both transmitting 'md 1eLuvm;, circuits
we usé a number of alternative ways of

but each oi which is more convenient or
more economical in a ‘particular case.
Two of the best examples of this equiva-
lence are the so-called *‘ top and bottem ’ feeds to a
circuit.  Both produce exactly the same result except
for minor effects, but sometimes one way is more
desirable than the other for purely practical reasons.

The Simplest Methods

Let us examine a verv simple case where several
arrangements can be used to arrive at the same result.

An aerial is required to be connected to a valve, and’

grid bias is required on the first grid.

A ———————

I

i TT—<

2.—Here the grid bias
battery is ai H.F. potential
to earth.

Fig. 1.—Careful insulation
of the filament battery is re-
quired with this circuit.

Fig. 1 represents a way of doing this, but we have
run into an objectionable feature in that the negative
terminal of our low-tension battery is no longer at
earth potential; not, perhaps, a very serious error in
a simple one-valve circuit if care is taken to insulate
the battery, but this is not always easy to do, and a

-dil}——/mmmIé
%liwvw:fmq |

Fig. 3.—With tlus arrange-
ment the grid bias cells
must be shunted with a con- ~
denser.

Fzg. ‘¢—~X in this circuit
may be either a leak or a
choke coil. .

battery leaky to earth would be liable to give noises
and 1nc1dentally to run down the grid bias battery.
Figs, 2, 3, and 4 represent other ways of doing this.
Fig. 2 is quite a possibility, but not good practice—
batteries at high H.F. potential are a nuisance. Fig. 3
is also not too good, because it nccessitates shunting

B

connecting, which give equivalent results,

< Some Methods of Connecting Valves
in Circuit
By Captain H. J. ROUND, MC., M.IE.E., Chief of the Research Department of the Marconi Co., Ltd.

This article, which is ihe first of a serzes to be contributed to
4 . the relative merits of the var:ous ‘methods of connecting valves in circuit for reception.
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the battery with a low-loss condenser of large value.
Fiy. 4 is really the best practice. X in the figure is
either a leak or a choke, and the condenser wants
to be large enough not to have much potential drop~

across it, and, of course, if amplitudes are large, recon-
sideration on account of grid current is necessary.
The Use of Choke Coils

In the circuits mentioned, losses of battery energy do
not enter, so that there is really nothing to choose
between a choke and a leak, if the leak is of high
value, but we shall meet many other cases where the
use of a choke is essential, and a little careful con-
sideration of its working will be necessary.

In Fig. 5 we have an inductance L in series with a
condenser C, an ordinary resonant circuit. If we
build Fig, 6, so that Li and L2 in parallel have the
same mduuanu as L, we have ( neglcutmw resistance)

A 1
LESL e % %

Figs. 5, 6 and 7.—These diagrarmns may be compared
with Figs. 8 and 9 below.

an equivalent circuit. The sum of the currents through
It and Lz is equal to that m L, and they are
divided inversely as the inductances L1 and Lz, 1f
we make L2 very large it will take negligible current
compared with L1, but it will still be part of the circuit.
Incidentally trouble may occur due to capacity cfiects
in L2 if the inductance is made too large, but this is
a practical affair.
Modifications

We may now put blocking condensers in at Cr and
Cz (Fig. 7). 1If these condensers are so large that the
potential across them is small compared with that

G

¢

ok

¢

L

Fig.8.—The normal * bottom
feed ”’ circuit.

I

Fig. 9.—A similar method
modified so that the H.T.
battery is removed from the
main oscillatory circuit.

across the tuning condenser {or inductance)}—we have
as far as the high-frequency current is concerned stiil
not altered the circuit, and we can use this arrange-
ment to give us apparently a quite different valve
connection. :

Fig. 8 is the normal bottom plate feed and Fi

g9
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the modified high-frequency circuit similarly fed; the
actions will be very obviously the same, but we have
removed the H.T. from the main oscillating circuit.
Re-draw Fig. 9 and shift the condenser Cz, and we
get the very well-known choke-fed plate circuit.

Fig. 15 gets over this difficulty, and is similar to
Fig. 3 in principle, but has the very obvious objection
that the aerial capacity and the blocking condenser are
across the transformer secondary—a place where the

minimum capacity is desirable, and, secondly, the
. . . aerial system and the transformer form a resonant
Fine Wire Choke Coils J ¢

circuit capable of receiving (because of the aerial} low-

This little bit of diagram reasoning shows that the frequency currents such as from A.C. mains. The

choke carries high-frequency current, and losses in ‘it

must be avoided, but as its currents are very small it

can naturally be made of fine wire. )
But why all this twisting and contorting of circuits?

VOUOY

& |

i
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Fig. 10.—The circuit of Fig.

Fig. 11.—This simple tuned
9 in a better known form.

anode circuit with crystal
detector has certain dis-
advantages.

Because Fig. 1o is very often more convenient than
Fig. 8, in that we can tap off our main inductance
with the grid of another valve without having to worry
about H.T. potentials getting at our grid, or in a
transmitter we can remove Jangerous H.T. from the
oscillatory coils,

Tuned Anode Circuits

Of course, there are other methods still; such as
secondary windings round our oscillating inductances,
very often used, in fact, in both receiving and trans-
mitting transformers.

We will, however, take up a case where this informa-
tion regarding top and bottom-feed is useful. A
single-valve tuned anode circuit without, and then
with, reflex.  Suppose we want to set up a simple
tuned anode with crystal rectifier. The circuit of Fig.
11 is O.K. unless we want to put in a potentiometer
o to the crystal, when we shall find we cannot use
the valve battery for the potentiometer. Figs. 12 and

-

* Figs. 12 and 13.—Showing two methods of using a
ichoke coil which give more satisfactory circuits than
i that of Fig. 11.

13 show two ways of using the choke to get a much

nicer circuit,
" In both cases the H.T. gets removed from the tele-
phones, where it is always a possible source of shock
or trouble. »

Reflex Circuits

Suppose we wish to reflex the circuit, Fig. 14 will
be the first method we shall think of. .

This will be objectionable, because any leakage of
either the low-tension or the high-tension battery will
tend to short the transformer secondary Taz.

circuit can apply these unwanted potentials to the grid,
and the valve will then amplify them to the phones,

Fig' 14,—Leakage of the L.T.
or H.T. battery will tend to
short circuit the secondary
(T2) of the L.F. transformer.

Fig. 15.—This shows some
improvement over Fig. 14,
but interference from A.C.
mains may be troublesome.

In some houses the trouble will not be serious, but, of
course, there is no need to ask for trouble,

Low-frequency Chokes’

Fig. 16 carries out the top-feed idea completely, and
seems to be the best general arrangement; it has the
least number of faults. '

Its only serious fault is that it has left our telephones
at high potential, a fault common to most receivers
and not really good practice, but here again an iron
core choke and a condenser will remove that trouble
if necessary. The design of the high-frequency chokes
has to be carefully considered, and the best form seems
to be to wind them of fine wire in one layer of a value

]

Fig. 16.—The only serious objection to this circuit is
that the telephones are at H.F. potential to earih.

HI+

7\

of inductance five or six times the main inductance.
It layer-wound chokes of. large value are used, there
is a danger of forming wave-traps at certain fre-
quencies,

Transformer Circuits

The greatest difficulties arise when chokes have to be
made to handle a big range of wavelengths. A bold
alternative to all these simple circuits is the trans-
former circuit, but as. this introduces at once ideas of
ratios of transformation, with all its complications, 1
will leave it till later.
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A coil of this type would have a resistance of
between 5 and 10 ohms at high frequencies.

By J.H. REYNER, B.Sc.

e
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N my article in this series last
week I discussed the question of
tuned circuits and the effect of
resistance upon the resonance curve,
At first sight it would appear that
the problem of selectivity is simply
that of making the resonance curve
of the partxcular circuit chosen so
sharp, that is to say having so
narrow a band width, that the unde-
sired stations may be eliminated
and the wanted station brought in
by a suitable adjustment of the
tuning controls. o
The problem, however, is not
quite so simple as this, owing to
the fact that telephony is not con-
fined to an isolated frequency, but
requires a considerable .band of
frequencies for the satisfactory
transmission of spcech or music.

Frequency Bands Required for
Telephony

]t is a little difficult at first bl"ht
to appreciate, without recourse to
mathematics, why telephony should
require a band of frequenciés. A
‘physical mterpletatlon however,
may be obtained by considering thc
problem as the reverse of a \\el]
known problem in receiving, If a
high-frequency oscillation is medu-
lated with a second high-frequency
‘oscillation of a shyhtly
frequency, the well-known hetero-
dyne note is obtained. This hetero-

different

dyne note is produced by the alter-
nate addxtlon and subtraction of the
currents in the two oscillations.

Due to the slight difference in fre-

quency, the currents alternately
come in and out of step, so pro-
ducing a variation of the resultant
amplitude which gives the hetero-
dyne ‘‘ beat’”’ note.

Modulated C.W,

This principle is illustrated in

. Fig. 1. Now the process in a tele-
phone transmitter is the exact
reverse.of this., We have here a

continuous wave which is modu-
lated at a low frequency, that is to
say, if the high-frequency wave
were modulated with a puré note of
a definite frequency, the modulated
wave would be as seen in Fig. 1.
This same type of wave, however,
we have just seen to be capable of
being produced by two waves of
constant amplitude, but having dif-
ferent (high) frequencies. Thus it
will be seen that the modulation of
the original carrier wave gives rise
to two additional high frequencxes,
which are known as mde frequencies
or side tones.

Side Bands
“he frequencies of these side tones

are wnstant for a given note, but in -

the case of spewh or music where
the low-frequency vibrations im-
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In this article, the second of his series on
the theoretical principlzs underlying selec-
tivity, Mr. Reyner discusses the limitations
of selectivity when telephony is the main
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DISTORTION IN TUNING CIRCUITS

(Hons.), A.C.G.I.,
D.I1.C., Staff Editor.

objective of reception.
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pressed upon the microphone are of
all frequencies ranging from 50 up
to 5,000 or more, it is obvious that
there will be two side tones for each
particular frcquem), so that waves
radiated will consist of the carrier
wave and a fairly broad band of
side tones.  Tbhis side band ex-
tends, as we have scen, to plus or
minus 5,000 cycles on each side of
the carrier wave, and if satisfactory
and distortionless speech or music is
to be received, then it is essential
that not only the carrier wave, but
the whole of this side band also,
shall be satisfactorily received.

Flat-Topped Resonance Curves

Now consider the ordinary reson-
ance curve. It will be seen that
the current has a maximum at one
frequency, and as the frequency
varies on cither side, so the current
gradually falls off,  The sharper
the resonance curve, that is to say,
the greater the selectivity of the

circuit, the more rapid will be the
falling away. Thus with the

ordinary resonance curve the higher
side band frequencies will not pro-
duce the same currents in the tuned

circuit as the carrier wave will.
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Fig. 1.—The combination of two

high frequencies produces a third
high frequency modulated at a Iower
frequency.

That is to say, if the circuit is at
all selective, it will tend to cut off
some of these side frequencies
instead of receiving them, and the
result will be distorted telephony,
The ideal resonance curve for
this type of work would be one as
shown in Fig. 2, having a flat top,
so that it amphﬁes all  the fre-
quencies equally well within the
band, and a sharp vertical cut-off,
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An absolutely square-topped reson-
ance curve is, of course, not a prac-
tical proposition, but fortunately we
can obtain a very close approxima-
tion to this ideal condition.

Use of Band Filters
The only effect of varving the
resistance in a single tuned circuit
is to alter the scale of the reson-
ance curve, This point was made
‘clear in my last week’s article, and
it will shortly be seen that no matter
what resistance we choose, we
‘cannot obtain a satisfactory solu-
-~ tion of the difliculty. It is found
‘that if good speech is to be
‘received, then the amplitude of the
oscillation at a frequency 4,000
cycles different - from resonance
must not be less than oneé-half the
resonant value,  If this limit is
exceeded, -then the side bands will
be cut off too much and distortion
will result.
Selectivity Impossible with a
Single Circuit
Fig.. 3 shows the curve in which
this LW%IUOD of affairs is fulfilled,
and it will be seen that at a fre-
quency 1o kilocycles away from
resonance the current is still appre-
ciable.  Now 10 kilocycles is the
closest spacing ~which can exist
between broadcasting stations with-
out serious difficulties. The
majority of broadcasting stations
are spaced a little farther apart than
‘this, but there are stations working
with a frequency difference of only
12 to 14 kilocycles. Thus if a sta-t
tion was being received with a fre-
quency difference of, say, 11 kilo-
cycles from

I

Currenr

— Frequency

Fig. 2.—A flat-topped resonance
i curve is required for telephony.
by virtue of its proximity, was
supplying 100 times the amount of
energy or more, the selectivity of
such a circuit would be totally
inadequate.

Coupled Circuits

The solution of the difficulty lies
in the use of a series of C()\lpltd
circuits. If the first resonant cir-
cuit is coupled to a second tuned
circuit, either directly with a loose
coupling, or through a wvalve, in
order to make up for any lose of

. curve.

a local station which,

signal strength in the transfer of
energy from one circuit to the

‘other, then the resultant resonance

curve'is found to be somewhat more
flat-topped and also steeper-sided.
It can be shown that the resonance
curve obtained with two similar
coupled circuits is obtained by
squaring the ordinates of the reson-

Current ——s
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Fig. 3.—A resonance curve for a
single circuit complying with the
condition for good quality.

ance curve obtained for a smglu cir-,

cuit. This has been done in Fig. 4,
from which it will be seen that a
considcrably steeper cut-off is ob-
tained giving a curve having a fairly
uniform band width towards the
peak.

Increase of Resistance Necessary

This second resonance curve,
however, would produce too sharp a
cut-off on the higher side bands, and
it is necessary therefore to increase
the band width of the resonance
This is done by increasing
the resistance in the circuit, the
effect of which is to increase the
band width, and this results in a
resonance curve as shown in Fig. 5.
It will be seen that this curve is
not ;only wider at the top .than
that of Fig. 3, but has a much
sharper cut-off towards the hot-
tom. This means to say that
the various side band frequencies
will all be received perfectly satis-
factorily, but that interfering sta-
tions at a greater frequency differ-
ence from the resonant value than 4
kilocycles will be cut off to a
greater extent than with the single
circuit.

The principle can be extended to
comprise a whole chain of filters,
and as more and more tuned circuits
are incorporated, so the curve gets
more and more flat topped and
steeper and steeper sided.

Band Filters

Professor G. W, O. Howe has
recently worked out some actual
ﬁg ures for the resistances necessary
in the various filters in order to
comply with the conditions. He
takes as his criterion of selectivity
that a 10 per cent. departure from
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would be horribly distorted.

‘Wireless Weekly

the resonant frequency should
reduce the currents to 1/10,000 of
the resonance value. A 10 per cent.
departure from resonance at the
ordinary broadcasting frequencies
employed would mean a difference
of from 7o to 8c kilocycles. Such
a circuit would at a frequency differ-
ence of 1o kilocycles only give a
current equal. to .o0oo8  of the
resonant value, which will be seen
to be satisfactory for ordinary wire-
less reception.
Distortion Due to Reaction

Now with a single circuit having
an inductance of 8o pH and a capa-
city of goo. puuF, the effective
resistance to obtain a . resonance
curve as sharp as this would have to
be .0o8 ohms. = It is possible by
using suitable reaction circuits to
obtain sueh a very low resistance,
but if this were done the telephony
This
would be due to the fact that the
cut- off would be too sharp, and only

a very small percentage of the side

bands would be satisfactorily repro-
duced. The problem may be studied
from another angle, which serves to
render the importance of the side
bands a little clearer.

Another Point of View

Tke growth or decay of-current
in a circuit depends on the resist-
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Fig.4.—This curve has a Aatter top,
but the cut-off is too sharp for good
quality.

ance thereof. In a cireuit having
extraordinarily low resistance, such
as that which we have just con-
sidered, the building up and dying
away of the oscillation would be so
slow that it would be unable to
follow the ‘variations of current
sent out by ‘the transmitting sta-
tion. Consequently, instead of the
received currents varying according
to the modulation impressed on the
transmitter by the microphone, they
would lag hopelessly and would be
totally unable to follow the very
rapid variations, and the result
would be chaos.
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Values of Resistance Required

We have just seen, however, that
in the case of a chain of tuned cir-
cuits coupled to each other, the
desired sharpness of cut-off may be
obtained while the top of the reson-
ance curve still remains fairly broad
and flat-topped if suitable resistance

Wireless
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Fig. 5.-:By inserting resisiance the

sharp cut-off is still maintained, but
the band width is made larger.

is inserted. Professor Howe ‘has
worked out the resistance required

in’ the circuit previously mentioned

in - order that the telephony shall
be satisfactory:  The criterion

for this, it will be remembered, is

“that the current, at a frequency of
4,000 cycles removed from the
resonant frequency, shall not be
less than one-half. For this con-
dition to be fulfilled, the resistance
required in each circuit is
2.31 ohms for the single circuit,
3.97 ohms for two circuits,
5.2 ohms for three circuits,
6.1 ohms for four circuits.
Three Circuits Essential

If a single circuit, however, were
made with such a high resistance
as 2.31 ohms, then at a frequency
difference of 8o kilocycles (10 per
cent.) the current would only be
1/33 what it is at resonance, which,
of course, is nothing like Selectwe
enough. The ratio of the currents
at resonance to the currents at a
frequency 10 ‘per cent. away, is
given by Professor Howe for the
partwular values of resistance Just
quoted. Tor a smg]e circuit this
ratio is. 33.

For two circuits 337.

For three circuits 4,060.

For four circuits 24,300.

It will be remembered that the
criterion laid down was that the
currents at ro per cent. dctunihg
should be 1/10,000 of the resonant
value, and it will be seen that this
condition is obtained somewhere in
betwegen 3 and 4 circuits. ~ It is
therefore necessary to use four
tuned circuits, if adequate - selecs

these

tivity is to be obtained with perfect

reproduction; but if a certain

quality can be sacrificed, then three

circuits only may be employed
Practical Application

We now come to consider what
results mean when inter-
preted into terms of practical con-
ditions in a rcceiver. The problem
really depends upon how much

selectivity one is prepared to alow -

for. It is undesirable to multiply

the number of tuning circuits more.

than is absolutely necessary. If
we have two tuned circuits, each
having a resistance at hxgh fre-
quency of 4 ohms, a condition
which is by no means ‘easy to
comply ‘with, then we shall- get
satisfactory quality, but we shall
not get particularly  selective
results. Reaction could, of course,
be introduced on to one of these
tuned circuits, which would have
the effect of improving the selec-
tivity to a considerable extent. It
would, . however, cause a very
noticeable alteration to the quality
of the telephony.
Four-Circuit Tuning

The problem is a little better if
three circuits are employed. Here
we may arrange for the circuit to
have a resistance of § ohms, and
the speech will then be perfectly
satisfactory.  The selectivity will
he good in the majority of cases,

but in the case where the set is to-

be worked within one or two miles
only of the local station, then a
higher order of selectivity will be
required for receiving: those sta-
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tions which are close (in frequency)
to the local station.

If, as a practical compromise,
one is prepared to sacrifice a cer-
tain amount of quality in receiving
these stations, which after all are
only a few out of the whole broad-
cast band, then the application of
reaction upon the third circuit
would result in the desired selec-
tivity at a slight sacrifice of purity.

1f four circuits are used, as has

been scen, both selectivity and

quality are absolutely satisfactory,

but the difficulty of operating such

a set rules it out of court for all

except the more advanced experis
menters.

High-Frequency Resistances

It should bhe remembered that
these values of resistance which
are given are all high-frequency
resistances. ~ Mr.  Cowper and
others have shown in these columns
that it requires very special con-
struction to obtain a coil suitable
for tuning at broadcast frequencies,
which hds a resistance a:lwlow as
5 ohms. Added to this are all the
resistances due to stray capacities

in the circuit, due to the damping

of the valves, and here again Mr.
Cowper has shown that anything
from 40 to 8o ohms may be intro-
duced by the ordinary grid con-
denser and leak method of rectifi-
cation. It will be seen, therefore,
that even if one decides to use only
three circuits, very particular care
must be taken, in designing those
circuits, to keep the resistance
down as low as 5 ohms.

Herr Rarmstorf, who is seen testing the telephones while a microphone
- is attached to his helmet, recently successfully spoke by wireless from the

bottont of the sea near Helzgoland.

His speech was.relayed via land-lines

from various German broad:asting stations,
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E have much pleasure in in-
Y troducing to our readers

Mr. A, H. Morse,
AMILE.E., MILRE. on his ap-
pointment as Manager of the

American House of Radio Press,
Ltd. Mr., Morse has been actively
concerned with the technical side of
both wired and wireless telegraphy
“for some years.
Post Office Telegraphs

In 1897 he entered the Telegraph
Service of the General Post Ofhce
in London, leéaving this in April,
igoo, when he left England to
serve in the South African War,
with the Telegraph Section of the
Royal Engineers.  On his return
to England in 1goz, for a short
time Mr. Morse was engaged in
journalistic work in Fleet Street.
In 1go4 he proceeded to West

Africa, where he carried out the

construction of the first telegraph
line built to communicate with
Sokoto.
Wireless in Canada

On completion of this contract
in Africa he proceeded to Canada,
where in 1906 he entered the service
of the De Forest Wireless Cor-
poration @ as consulting engineer.
The following year he was ap-
pointed Superintendent of this
Company.  During his period of
service with the De Forest Com-
pany, Mr. Morse was in charge of
the complete system of wwireless
telegraph communications between

Mr.A.H.Morse, AM.ILE.E,,M.I.R.E.
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- RADIO PRESS LTD. AND THE UNITED STATES
APPOINTMENT OF MANAGER OF OUR AMERICAN HOUSE

Information regarding the opening of our American House >
will be found on the Editorial page in this issue. We give .
below some account of the previous activities of Mr. A. H.
M.IR.E., who has been appointed ’

manager.

Morse, A.M.I.E.E.,
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the cities of Montreal, Ottawa and

»
Quebec.

In 1907 he proceeded to the
Pacilic coast to take charge of five
wireless stations for the Canadian
Government, and on the completion
of this contract he entered the
service of the United Wireless
Company in  Seattle,
spending  the following vear in
Alaska. In 1909 he was appointed
superintendent of construction and
maintenance for the United Wire-
less Telegraph Company, and early
in the next year be returned to
London to take charge of the dechni-
cal side of this Company’s European
business.

With the Marconi Co.

When the Marconj Company took
over the business of the Northern
Wircless Telegraph Company in
rgrz, Mr. Morse joined the former
company.  Three years later he
was appointed adviser in wireless
matters to the Indo-European Tele-
graph Company.  Mr. Morse re-
turned to Canada in 191y, when he
accepted the position of Managing
Director of Marconi’'s Wireless

Telegraph Co., Ltd., in Canada.

This appointment he held until the

beginning of 1923, when he decided

to enter business on his own

account, and tendered his résigna-

tion with this object in view.
Radio Press Offices

The offices of the Radio Press,’
Ltd., American house, will be
situated in the Bush Building, 42nd
Street, New York, an admirable
position in one of New York's most
famous thoroughfares.
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R.A.F. REUNION DINNER

The annual reunion dinner for
past and present officers of No. 1
(T.) Wircless School and Squadron,
Royal Air Force, will be held in
London on Friday, December 4,
1925.

All ofticers interested should com-
municate with the Hon, Secretary,
Mr. J. F. Herd,

Ditton Corner,
Datchet, Windsor,

will send full particulars.
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from ground stations.

The receiving apparatus used on aircraft for the reception of telephony
The remote control unit is seen in the centre of

the photograph.
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i The Nature and Sources of Atmospherics

A visible lightning discharge may be regarded as one cause of atmospheric
disturbances, .

N these days, with mil-
lions of people using
wireless, there is no
necessity to describe
the crashes, clicks,
and rumbling noises
of atmospherics which are obtained
on all wavelengths. - They are a
nuisance to listeners, but to some
other classes of people they are
extremely useful.  Unfortunately
from the broadcasting point of
view, and also from the point of
view of carrying on long-distance
communication, they are unavoid-
able. However, to the meteorolo-
gist they are full of interest, and,
further, to the pure scientist, they
are a fruitful field for investigation.

Signal Strength of Disturbances

In any particular region these
crashes and clicks and rumbling
noises have an average strength, and
for perfect broadcast reception it is
essential to have the received signal

strength much greater than the
average strength of these dis-

turbances, and in this country at
the present time broadcast trans.
mitters are sufficiently powerful to
give signal strength larger than
that of the average strength of
atmospheric. This average strength
of disturbance depends on geo-

graphical situation to a very large
extent, some countries being very
much worse than others. The
crashes. and clicks are usually
called by the name of ‘°Atmo-

spherics,”” but they  have . other
names, such as ‘‘ Strays,” ** X's,”’
“¢-Parasitic. Signals,” and
‘ Static.” © The most common

names are Atmospherics and X's.

What Are These Disturbances?

The popular view is that they are
due to lightning discharges in the
atmosphere.  Thunderstorms  do
undoubtedly produce these disturb-
ing noises, but opinion seems very
definite that they are by no means
the only cause of atmospheric dis-
turbances. Before inquiring closely
into the real causes, we may con-
sider other disturbances peculiar to
certain localities, which are of the
same nature as atmospherics, and
which are often confused with them.

Power Lines

In Switzerland and Mexico, where
there are long lengths of high-
power eclectrical transmission lines
at high voltages, a large number of
disturbances are obtained which are
due to discharges from these high-
tension lines. Such disturbances
may be easily visible or they may
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By Major JAMES ROBINSON, D.Sc.,

Ph.D., F.Inst.P., Director of Research

to Radio Press, Ltd.

Much success in the elimination of

atmospherics in reception can hardly
be achieved without an appreciation
of the nature of these disturbances.
This discussion of the extent of our

present knowledge in this direction

should prove of considerable interest.
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be more of the nature of brush dis-
charges.  Again, in large cities
where there are electric trams and
electric power systems on a large
scale, electric discharges of this
nature also take place.

Similar Disturbances

An instance is on record where
observations of atmospherics were
simultancously recorded in Berlin
and other places in Germany, and it
was found that there were more of
these disturbances in Berlin than any
other place in the country.  This
was undoubtedly due to the large
number of e¢lectrical power lines in
Berlin,

Other Causes

Also the presence of long lengths
of overhead wires  accentuates
the disturbance due to atmo-
spherics, as they act as collectors
of the waves, re-radiating them to
receiving aerials. Another source
of disturbance for which atmo-
spherics are wrongly blamed is a
faulty high-tension battery in one’s
own recelving apparatus.

Lightning Flashes

Tliere is not any doubt that light-
ning flashes do produce atmospheric
disturbances.  Many instances are
on record where observations of
lightning flashes have been re-
corded by eye and in telephones or
loud-speakers at the same instant,
and it can be considered as-beyond
doubt that lightning discharges are
one source of atmospheric dis-
turbances. Whether they are the
only sources is a very difficult ques-
tion, but opinion seems to be that
lightning flashes are not by any
mecans the only cause of atmo-
spheric disturbances. In fact, the
distance over which an atmospheric
which is due to a lightning dis-
charge can be heard is usually not
greater than 1350 miles,
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Natural Spark Transmission

It is quite easy to understand
why a lightning discharge causes
a disturbance
‘because lightning is really a very
long spark discharge, the spark
“occurring between an electrified
“cloud and the earth or between two
“electrified clouds which are charged
‘to a high electrical potential. 'Such
‘a discharge is obviously of the same
‘type as the spark discharge of a
‘wireless transmitter. There ‘js no
-transmitting- aerial other than the
path which the lightning happens
to follow.

Highly Damped Waves

There cannot be any definite
tuning of such a system, but,
on the other hand, there must be
tremendous power behind a light-
ning fash, as much mechanical
damage can be done by such a flash.
In spite of the bad wireless con-
ditions as we know them, wireless
waves are produced by a lightning
flash, but because of the large re-
sistance of the natural acrial of the
path of the lightning, and the low
inductance, the waves will be highly
damped.

Types of Disturbances

A very large number of observa-
tions has been made by very many
observers on the types of noises
which are characterised as atmo-
spherics, and a large number of
classifications has been made from
time to time, There are very many
types, but I think we can be satis-
fied by separating them into the four
classes (—

" Clicks, Crashes,
Hisses.

The clicks are similar to the dis-
turbances that one obtains from
single lightning discharges. Crashes
_usually last from half a second to
five seconds. . They are obtained
when there appears to be no
thunder about, but when the
weather is squally, and when there
appear to be sudden violent changes
of temperature. Grinders would
seem to consist of a large number
of clicks and crashes together,
although there has been much
difference of opinion as to the cause
of grinders. Hisses can occur at
various times. They are prevalent
in local rain or hailstorms, and they
may also occur in very dry weather.
Distribution of Atmospherics Over

the Earth’s Surface

A very large number of observa-
tions has been made regarding
places where the atmospherics are
of great intensity and frequency of

and

Grinders,

in one’s receiver, . has been drawn; but in

‘paratively

occurrence, and places where few
atmospherics are observed. Also a
great number of general conclusions
running
through the literature on this sub-
ject there appears to be much con-
tradictory evidence. It is quite
easy to understand why there should
be such appatent contradiction, as a
large number of observers have re-
stricted their investigations to com-
small regions of the
earth’s surface.
give certain regions as very bad for
atmospherics, and others give quite
different comments. One of the
reasons for this is that atmo-
spherics vary from time to time and
there are daily variations and

seasonal variations, which are by~

no means regular.

Observations

Out of the large mass of observa-
strength of

tions of the atmo-

The disturbance due to a lightning
flash is not usually audible at any
great distance from its source.

spherics at different places in the
world, and at different seasons and
différent times of day, one set of
observations will be referred to. It
would be very confusing to readers
to give the results obtained by a
number of ditferent observers, and
the particular set of observations

chosen will serve as the most
typical and probably the most
reliable.

The Marconi Expedition

‘This record of observations was

made on the Marconi Expedi-
tion round the world in 1922-
1923 to study the propagation of
wireless waves, A large number of
observations was made, since be-
fore any general deductions could
be formed, such a large mass of
evidence was required.  The first
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observation is that the ‘‘ click”
type, due to thunderstorms, may
occur anywhere and at any time of
day or of the year.

Tropical Conditions

"

The *‘ grinders,” however, are
worst over large areas of land in
the tropics. Again, in different
parts of the tropics they vary with
the time of the year, being worst
in the regions north of the Equator
during the northern summer, and
worst in the régions south of the
Equator . during the  southern
summer. The daily variation is
fairly regular, the . worst atmo-
spherics occurring  usually about
3 p.m.  From then till midnight
the intensity diminishes, a minimum
being reached in the early hours of
the morning, atter which an in-
crease in intensity commences and
continues up fo the maximum again
in the afternoon.

Deductions

This complete series of observa-
tions is vefy instructive, and it ead
be used as a basis for a generalisa-
tion as regards the distribution of
atmospherics.  The tropics are not
the only place where grinders are
produced, but undoubtedly there we
have the source of the most violent
grinders.

Law of Distribution

With these observations of the
Marconi Expedition, and with the
most reliable observations of other
investigators, a general law can be
given, that the most intense atmo-
sphevics of the grinder type have
their origin over large areas of
land in the tropics, and thal the
origin follows the sun with the
seasons and wilh the time of day.

Later in this article it will be
shown that the grinder and
crash types may also originate
in other regions besides the tropics,
and that in all cases mountainous
regions have a larre influence.

General Investigations

Having now some idea as to the
distribution of atmospherics geo-
graphically and with the scasons
and the time of day, we must con-
sider other investigations which
have been made regarding the -in-
fluence on meteorology, and also
how wireless reception is affected.
Such problems as the frequency or
the wavelength of the disturbance,
the wave form, the direction from
which the atmospherics come, and
how to make use of the observa-
tions for enabling weather {ore-
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‘casts to be made, ha\e all regexved
‘much attention.

Fcreéasting of Thunderstorms
Even before the days of wireless
it had been discovered that thunder-

_storms can be recorded by a vertis
“cal wire and a coherer,
records were made in the vear 1895
“by the well-known scientist Popoft.

The first

His ohservations were found to be

very useful from the meteorological

o give
_indicate

which was observed, and observers
soon  began to know when a
thunderstorm - was . - approaching.
Thus it was possible to warn air-

ceraft in advance of the approach ot
1 tlmndustm m.

Direcnonal Obgervat 1ons

Later attempts were even made
more information, and to
from what direction  the
thunderstorms  were

approaching.

During the Great War much ‘useful work was done with aircraft in the
detecting of the approach of thunderstorms.

point of view, and were repeated
and used to a considerable extent.

Observations frem Aircraft

When the War started, and when
aircraft began to come into their
own, it was found that exceedingly
useful information
tained by such observations of
atmospherics, which by that time
were made by more modern wire-
less apparatus. This was princi-
pally with a view to determining
when thunderstorms were coming.
1t was the click type of atmospheric

could be ob-

Such information is, of course,
extremely useful, as aircraft, par-
ticularly airships, with such infor-
mation, could avoid the area of the
thunderstorm without having to
descend.

Dr. Watson Watts

work was started about
1917 under the control of Dr,
Watson Watts, who contributed
very considerably to our knowledge
of atmospherics as a result of this
work. He has used various
methods for recording the direction
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of thunderstorms, changing his

‘appatatus with the advance of -the
_technique of wircless.

In the eady
he used  the Bellini - Tosi
with an. arrangement for

days

The moving coil of the rmhogomu-
meter was moved to various direc-
tions, and the number of atmo-
splu,ms counted for a definite time
interval for each position. Later he

.made these observations more auto-

matic by using a large 1otatm,;
coil and recording photographically.

Sources of Atmospheries

A number of stations made
simultaineous  observations  round
the British coast, so  that ‘the

origin of the atmospherics could be
plotted. The general result of his
observations was that the prevalent
source of atmospherics was on a

bearing 150 degrees from true
-north, actually in a south-south-

east direction, thus pomting  to-
wards the Alps or to a position in
Northern Africa.  He further found
that the maximum appeared to vary
somewhat with the time of day, and
also with the time of the wvear,
practically varying over an angle of
30 degrees from the mean.

Further Investigations

In addition to determining these
very weneral results of the most
prevalent direction, he was able to
forecast the approach of thunder-
storms at any particular time, and
aiso the direction of approach. His
impor-
tance that they have been repeated
by various people in other countries,
One typical example was in Berlin,
where a slightly different direction
for the prevalent atmospherics was
obtained, pointing in the magnetic
meridian. However, this direction
again pointed towards the moun-
tainous regions in Central Europe
or to some spot in Northern Africa.
As a result of these variations, the
German observers are of the opinion
that the source of atmospherics
appears to follow the sun.

The atmospherics appear also to
come from a vertical direction, and
some observers consider that these
are the most intense, though those
from horizontal directions are most
frequent.

Frequency of Oscillations
This subject has been much dis-
cussed for many years, but it can
now be considered to be decided.
Without definite information it was
impossible to state whether an
atmospheric discharge was oscillas

/
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tory at all, and if so what frequency
it had. Observations were, of
course, made on the influence of
tuning wireless aerials to different
wavelengths, and recording = on
which wavelength the atmospherics
werg most intense.

Long Wavelengths

The conclusion reached is that
atmospherics are worst on the
longest wavelengths.  This result
is undoubtedly correct, for on short
wavelengths of the order of 100
metres, although atmospherics stiil
appear, they are not nearly so bad
as on a wavelength of 20,000
metres.  In fact, a very recent
observation by G. Marcuse, who
has been operating on 4o metres
with Australia, states that during
this recent summer he was not
worried by atmospherics at all.
Thus the tendency was to assume
that if atmospherics were oscillatory
at all they would have g very low
frequency, lower than 13,000 per

second.
Wave Form
In the last two or three vears
observations  bave actually been

made to determine what wave form
an atmospheric has.  This brilliant
piece of work was done by Dr.
Watson Watts and Professor Apple-
ton.  They wused a cathode ray
oscillograph  to investigate  the
wave form of an atmospheric, and
they found that, as a general rule,
atmospherics are not oscillatory,
although in some cases a highly-
damped oscillation was recorded.

Examples -

Some typical examplesof the wave
form are given in Fig. 1, A, B, C;
D.. Fig. 1A shows the most preva-
lent type, where it is seen that the
atmospheric is merely a. pulse in
one direction, the voltage produced
in the aerial rising very suddenly to
a maximum and dying away very
suddenly. Another type is shown
in Fig. 1B, this again being non-
oscillatory.  Fig. 1C shows a form
of semi-oscillatory discharge, this
being very highly damped. Fig. 1D
shows a formi that was obtained on
a number of occasions where com-
paratively high-frequency oscilla-
tions were superimposed on the type
of pulsedischargeshownin Fig. 1A,

Characteristics

The duration of these discharges
was about 1/gsooth of a second.
The electrical potential produced in
the aerial corresponds to an electro-
static field of 1/10th of a volt. This
corresponds to a very loud signal,

as a usual wireless signal for good
cemmunication is 1/10th of a milli-

Wireless Weelly
Meteorological Investigations
Atmospherics are of very great

volt, which is a thousand times  importance for the study of meteoro-
smaller.. Tt is thus seen that there  logy. We have already referred to
4[\\—7
A B c D

Fig. 1.—Some typical examples of the wave forms of atmospherics.

is some tremendous power behind a
single atmospheric discharge, cor-
responding to 1,000 times that re-
quired for good communication,

Why Atmospherics Appear on all
Wavelengths

It now appears fairly obvious why
atmospherics appear on all wave-
tengths. Referring to Fig. 1A, there
is a sudden rush of potential which
is of very large amplitude.  This
will excite an aerial in such a way

the use of atmospherics received by
wireless to forecast the approach of.
thunderstorms.  Much work has
been done recently with a view to
extending the means of atmospheric
observations towards the forecast-
ing of weather generally, and not
merely in the case of thunderstorms.
Weather Charts and Atmospherics

For this work it is necessary to
study the weather charts very care-
fully in connection with the recorded
atmospherics at certain receiving

A bank of condensers at the Government Wireless Station at Hillmorton,
near Rugby.

that it will make the aerial com-
mence to oscillate at its own natural
frequency, and thus we get shock
cxcitation of aerials no matter what
the tuning of the aerial may be.
Obviously the shock effect will be
worse the longer the wavelength,
and again it appears obvious that
it will be worse the greater the
damping of the aerial.
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stations. A considerable amount of
work has been done on this subject
during the last few years, and
special attention has been given to
it in France, particularly by Mal-
gorn and by de Bellescize. Malgorn
has come to the conclusion that the
prevalent type of atmospheric as
distinct from the thunderstorm type,
is  dependent wupon temperature
(Continued on page 160)
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Surprising

SHOULD never have
thought it of Winkles-
worth, nor would you
if you knew him. He

is, in fact, just about
' the last fellow on
carth from whom anyone would
have expected any such thing.

‘Never to my mind has a man been
moré¢ obviously cut out for a life
of bachelor freedom than Winkles-
worth. That is why you could have
“knocked me down. with a fender

"Announced he was
engaged to be married . . ,

when he came round one day and
announced with a silly simper that
he was engaged to be married.
She was, of course, the most beau-
tiful, and wonderful, and sweet, and
alrowethcr perfect girl in every xway
The) always are until you marry
them. :
‘ A Hopeless Case

The fellow simply bored me stiff.
He wanted to go on telling me all
this kind of thing with a far-away
look in his eyes, whilst T w anted to
talk about wireless.  The result was
that conversation  became a little
difficult. :

The fellow would not talk sense,
though I tried and tried. He just
“went on talking, till I began to fear
that I should never get rid of him at
all. I do not think that Iwould have,

if it had not occurred to me to sug- .

- gest that he should go and break
the good news to Poddleby. It
was then half-past eleven at night,
but W m}\ks\\orth was in a state

in which time seems nothing at all,
. and he promptly dashed off to give
Early the

Poddleby all the details.

e e
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fiext morning, when Poddleby
pushed him out in the same way in
the small hours, he went on to
General Blood Thunderby, but the
only answer that he got to his ring
was a volley of . boots and hair-

‘brushes and a jug of cold water
from the General’s bedroom win-

dow, which happens to be just over
the front door.

'~ The Club Hears It ‘

At the wireless club on the
following evening 1 found that
nearly everyone was there, though
luckily “he was not. ** Have you

“heard Winklesworth’s good news?’’

I asked Admiral Whiskerton Cuttle.
““ Good news, do you call it?”’
shouted the Admiral. ‘‘ He came
round to my place directly after
breakfast and stayed till lunch-time,
saying the same sort of silly thing
over and over again. The man’s
gone mad, sir, the man’s gone
mad.”’
Indefatigable

I found that the same view was
held by all the remaining members
who had received visits - from
‘Winklesworth, whilst those who

had not yet done so realised that
they wéré shortly to be for it, 1nd
not at

U

resolved to be horre

\\'hén he ;callcd.

P General Blood Thunderby’s
: answer . . .

“1 tried that

dodge on,”” said Bumpleby Brown,

“who came. in just at this moment.

““ The fellow called to see me after
lunch to-day, and as I had got wind
of the affair from Gubbsworthy, 1
told the maid to say that I was en-

- gaged. on very important business.

Do you think that that choked him
150

despatch to the damsel.

#

off 7 In less than ten minutes’ |
was rung up on the telephone by
Winklesworth, who proceeded to

tell me all about it.

Forewarned is- . . .

The General now took the chair,
and the meeting got down to busi-
ness. At the end of the ordinary
cut-and-dried stuff, the Chairman
asked if any member had any pri-
vate business to bring before the
house, and, thinking that I had
better say a word in season, I rose

A 10-mile drum of
No. 18 cotton-covered wire . . ,

with my usual grace to my feet.

X

Many of us,” 1 said, *‘‘ have
heard from Winklesworth an

raccount of the charms of the lady
.who is shortly to blight her voung
-life by marrying him.
~who have not so far heard will very

Those of us

shortly do. so.  Winklesworth, who
should know, assures us that she
is an angel and all sorts of other
things, It is obviously not - right
that this sweet-young thing should
be - allowed to -ally " hersélf. .o
Winklesworth, without bemg ‘pro-
perly warnied ~beforehand. . "As
fellow members of ~the wireless
club, it is, I think, our duty to
write her a letter te]lmg her some-
thing about her future worse half,’?

None so Deaf . . .

After some discussion my pro-
posal was carried, and the letter
was -~ drafted by Poddleby for
In it we
told her that Winklesworth wag a

~wireless fan, and we explained as

carefully as we could just what that
meant. Did she wish to have her
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drawing-room filled with accumu-
lators, and high-tension batteries,
and condénsers and wire? Did she
want to have an aerial mast pianted
‘in the midst of her favourite bed of
begonias? Did she desire to have
a silent ‘husband who would sit
evening after evening with the
phoncs upon his hcad glaring at
her and bidding her in terse words
to make less noise if she dropped
so much as a stitch? . Did she wish
to have the whole house flcoded be-
cause her husband had been -en-
deavouring to solder an earth lead
16 an ascending water main? And
s0 on and so on. If she wished
- for these things, of course, she had
only to marry Wimnklesworth. If
she married Winklesworth she
*tould not say that we had not told
-her what to expect. * In conclusion,
we bade her think matters over
very carefully, and not te come to
-any rash decision. The letter was
-signed by all the members of the
club’ and sent off. The next day
ithe reply came. It said just this :—

" ** Dear Sirs,

“““Thank you for vour sweet
letter, which will have the atten-
tion that it deserves. Please do
not send me a wastepaper basket
for a wedding present, for I
already have a very nice one.

*“ Yours faithfully,
‘“ ANNE Nobpe.”’

Clear Consciences

““ An excellent wireless name,
anyhow,”” I said. on reading it
through, ‘“ and, when you come to
think of it, they are pretty rare.
You might, of course, have Con-
stance (abbreviated to Con) Densor,
and one could think of others, but
at the present time, they are not
very frequent. In years to come
things will be better. I have a
friend who has christened his twins
Resistance and Capacity, and doubt-
less most of you know of similar
cases, As regards the letter, it is
obvious that the young woman is
)ust as mad as Winklesworth, and
it is not of the slightest use for us
“to take any further steps. We have
‘warned her, and if she likes to pay
no heed to our words there is no
more to be said about it. It is sad
though to think that Winklesworth,
-one of our most promising young
experimenters, will probably find his
style sadly cramped, for 1 deduce
from her letter that she is a lady
of some character, who will prob-
ably object strongly to serious wire-
less being carried on in her draw-
ing-reom.”’

The Club 's Present

Everyonc agreed that I was quite

right, and we could only sit down,
leaving Miss Anne Node to grin and
bear it. It was Poddleby who sug-
pested that the club must subscribe
for a suitable wedding present,
since Winklesworth is one of our
original members. Naturally we all
agreed to this at once, and 1 headed
the list of subscribers, after borrow-
ing five bob from Bumpleby Brown.
Subscriptions simply rolled in, and
before the list closed we found it
to be quite a respectable sum. Then
came the problem of deciding what
to give Winklesworth., =~ All kinds of
silly suggestions were made. One

fellow actually wanted to give him

a complete five-valve receiving set.
Just as if a fellow like Winkles-
worth would use for one moment
a set made by anybody else! When
they had all done talking I made
my suggestion, which was that our
present should take the form of a
ten-mile drum of No. 18 cotton-
covered wire.  This, I explained,
would probably last Winklesworth
for the best part of a year, and
what more appropriate present could
there be for a wireless enthusiast
than wire? Nobody had a word to
say against my suggestion, which
was carried unanimously, Poddleby
being instructed to arrange for a
special polished reel suitable for
drawing-room purposes, . with a
silver plate upon it suitably en-
graved.
‘My Own Choice

* And what are you going to give
him  yourself? ’ 1 asked General
Blood Thundeirby. ““1 am keeping
my present secret,”’ said the General
shortly. *‘ There is no fun at all
if everybody knows what everyone

16 °* Boojums”’
Winklesworth’s table . . .

upon

1

else is giving.”” It was agreed that
the nature of the private presents
should be kept secret. We decided
that each of us should buy his inde-
pendently, and that all should be
delivered on the day before the wed-
ding. For a l()ng, time I simply
could not decide what form my own
should take. But two days before
the wedding, whilst I was in the
train going up to London, an inspi-
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ration .came to me, Luckily
Winklesworth was travelling in the
same compartment, for,-on examin-
ing my note-case, I found that it
was empty, and I was able to
borrow a fiver from him. Arrived
in London, I made my way to my
favourite wireless shop, where 1
selected with great care a loud-
speaker of the most modern type,
guaranteed to be completely distor-
tionless. Having heard a qood deal
of  Winklesworth’s loud-speaker
reception, 1 thought that this would
be the most appropriate present that
could possibly be given. The loud-
speaker was of the well-known
Boojum make.

And the Others

On' the following morning 1 re-
solved to carry my present with my
own hands round to Winklesworth's
abode. As I was standing on the
doorstep waiting to be admitted 1
heard a crunch-on the gravel behind
me, and turning round 1 observed
General Blood Thunderby walking
up the patli bearing an enormous
parcel.  Just then I heard the gate
click, and behind the General 1 saw
Snaggsby bearing a similar parcel.
The General’s I put down as a cake-
stand, and Snaggsby’s as a coal-
scuttle.  Just then the door opened,
and the maid admitted us.  She
took us along to, Winklesworth’s
den, where we found him profusely
thanking  Poddleby, Burhpleby
Brown, Tippleston and Admiral
Whiskerton Cuttle for their kind
offerings. On the table were four
large  parcels. The  General,
Snaggsby and I placed ours beside
them. We begged Winklesworth
not to cut the strings, unsil all the
members of the wireless club. should
have turned up. They came in cne
by one at intervals of a few minutes,
each with his large parcel. When
all were assembled, and when all the
parcels had been placed upon the
table, Winklesworth seized a pair of

scissors and undid Poddleby’s
parcel.  To my horror a Boojum
was disclosed.  Another Boojum

emerged from the Admiral’s, a third
from Bumpleby Brown’s, and, to cut
short my tale of horror, when all
the strings had been cut and all the _
paper undone, sixteen Boojums
stood side by side upon Winkles-
worth’s table. “ Anyhow,”’
said the General, talking about it
afterwards at the wireless club,
‘““we said it was going to be a
surprisz, and I am blowed if you
can think of a much greater surprise
than that.”

WIRELESS WAYFARER.
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In last week’s issue we published details of some of the more interesting

exhibits at the Wireless Exhibition, held in the Horticultural Hall from

October 10 to 16. The accompanying survey is intended to provide an

impression of the chief features of the Exhibition, which should prove
of interest to those who were unable to be present. ‘

“HE Wireless Exhibic
> tion at the Horticul:
tural Hall has been a

proving a centre of
2 2 attraction for large
crowds, among which the home-
constructor element was present in

A low-loss variable condenser with
reduction gearing, shown by the
Penton Engineering Co.

large numbers. The impression one
gained from mixing with the crowd
was that here were no dilettanti, few
ot the people had come out of mere
curiosity or to stroll around and look
at things, but rather almost every
individual was keenly interested in
the subject.

Some of the questions overheard,
addressed to salesmen on the
stands, indicated clearly that the
greater part of the enquirers had a
definite knowledge of wireless, and
that each knew what he wanted and
was out to get that which would
most nearly supply his needs.

Complete Receivers

A large proportion of the exhibits
were of components and accessories
such as are dear to the heart of a
constructor, and a comparatively
small number only of complete sets

most successful affair,
. exhibited.

were shown. = The greater part of
these were either portable sets or
super-heterodynes, and several novel
receivers of these types were being
One very effective dis-
play which attracted a lot of atten-
tion” was in black and white, .in
which the black of the ebonite and
white of the nickelled metal parts
matched ‘very well. Low-loss con-
densers were well in evidence, and
many of these were provided with
some form of geared, control, in
mrany cases as ingenious as they
vere effective, while some of the
stands specialised in the production
of low-loss tuners, in which induct-
ances of special design were used.

' Facilities for Customers

There were no restrictions on the
sale of components at the stands,
and business was quite brisk, many
of the public buying freely. The
whole atmosphere of the Exhibition
was far more intimate than that of
its predecessor at the Albert Hall,
and although considerations of space
forbade the provision of comfortable
lounges and armchairs on the stands,
this did not hamper the carrying on
of business.

Broadcast Music
Music was broadcast by means of
one of the new Western Electric

Xone loud-speakers, a  special
model being made for the pur-
pose, which was close on
5 {t. in diameter. Except for

slight resonance noticeable on one
or two notes, the purity of re-
production was exceptionally good,
while the volume was not so great
as to interfere with the conversation.

Many hours could be spent at the
Horticultural Hall very profitably,
for there was hardly a stand which
did not show many hittle gadgets and
accessories both novel, ingenious and
useful.

Design of Apparatus

The workmunship of the com-
ponents and accessories shown was
of a high order, und it is obvious
that great progress has been made
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1 Some Impressions of the Wireless Exhibition g

An attractive model of the ** Celestion?*
loud-speaker, exhibited by M.P.A.
(Wireless), Ltd.

since this time last year, not only on
the technical but also on the produc-
tion side. Actually there was nothing
shown that was revolutionary in
design, although many of the ex-

“hibits showed distinet originality in

their conception.

Special Features
A display that attracted a great
deal of attention was the machine
used for winding transformers
demonstrated on one of the stands.
This was shown in actual operation,
and invariably attracted a large

A specimen of oscillating zincite was
shown by A. Hinderlich.

crowd. Another item of particular
literest was one of the super-
heterodyne kits being displayed on
one of the stands, for which many
inquiries were received. We under~
stand that a different method from
that usually employed is used for the
irtermediate-frequency amplifier,
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CALIBRATION
By D. J. §. HARTT, B.Sc.

_ In an article in our October 7th issue Mr. Hartt
described a Lecher wire method of calibrating a
short-wave absorption wavemeter. Practical details
of the harmonic method of calibration are given
here, this being more suitable for use at lower
fréequencies than those dealt with in the previous

article.
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N Wireless Weeklv, Vol. 7, No. 3, I gave some
I details for a simple method of calibrating a short-
wave absorption wavemeter involving the Lecher
wire method. This method is extremely suitable for
calibrations on frequencies over 12,000 kc. {25 metres),
but practical difficulties’ limit its usefulness for fre-
quencies much lower than this, and we therefore have
to seek other methods to enable us to calibrate a wave-
“meter or receiver for frequencies lower than 12,000 kc.
(25 metres).

Calibration by Harmonics

One of the easiest available wethods consists in
detecting the harmonics of some transmitting station
which is operating on a known frequency. Here, how-
ever, one has to proceed carefully, for there are several
sources of error which may reander such a calibration
inaccurate.

First, let us examine the question of the production
of harmenics. The top line in Fig, 1 shows the con-
ventional way of illustrating a pure sine wave. In
this case we have oscillations of one fundamental fre-
quency only, and there are no harmonics, that is to
say, there is nothing analogous to the overtones of a

/\ /\ HARMONICS
N
/'\ /N 000
N’ N__”
/\ EVEN
i & 000.
4 U
AN -~ I' N - I,
CRYSTAL
/_\ RECTIFICATION EVEN
k___’{ 000,
\ \ 7’
\ / \ /
A ) - ll \\ - l’

Fig. 1.—Illustrating the wave forms (2, 3 and 4)
incidental to the productlon of harmeonics, compared
with a pure sine wave form (1).
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The shori-wave receiver used in the experiments
described.

piano note or waves having frequencies which are
exact multiples of the frequency of the fundamental.

Production of Harmonics

In practice it is a little difficult- to obtain high-fre-
quency oscillations which are strictly of pure sine wave
form, so that even under the best conditions there are
a few faint harmonics present. Now, when the wave
is distorted, as shown in the second line, where both
the positive and the negative half-cycles are flattened
similarly (the pure sine wave is shown dotted), stronger
harmonics are produced ; under these conditions we get
only the odd harmonics, which are those having fre-
quencies three, five, seven, ¢tc., times that of the
fundamental.

Where, however, only the negative half-cycles are
distorted, as in the third line, both the even and ‘the
odd harmonics are produced. These have frequencies
two, three, four, five, etc., times that of the funda-
mental. Both these conditions can be produced with
an oscillating valve withi suitable adjustment of the
filament temperature, ‘H.T. voltage and grid bias. The
condition for the production of both the even and the
odd harmonics is that positive and the negative half-
cycles shall be distorted to a different extent.

Reception of Harmonics

Now we can detect these harmonics from a nearby
transmitting station by listening direct on a short-wave
set by merely connecting the set ‘up, setting it into a
gently oscillating condition, and listening for the beat
notes formed between the oscﬂlatloam of the set and
the harmonics of the transmitting station. This, how-
ever, does not lead us very far, for these harmonics are
weak, and only the first few can be detected. ~ -~ ‘

At about ten miles from a main broadcasting station
only the first two or three harmonics can usually be
detected.
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Possible Errors

Other difficulties arise when we have an oscillating
valve tuned to a known frequency, and arranged to

The absorption wavemeter which it is desired to calibrate.

generate strong harmonics, and in this case we must
be careful to aveid confusing the harmonics with the
beat notes produced by the heterodyning between them
and the harmonics of the oscillations of the short-wave
set. ‘The strength of such beat notes will, it is true, be
small, but where we are dealing with weak harmonics
only, it is often difficult to distinguish them, particularly
when we are trying to select the higher harmonics,
which, of course, get nearer together in wavelength,

A Satisfactory Method

I have, however, found that the following method
works well and leaves little room for any serious dis-
crepancies to occur.

The scheme is to tune an ordinary crystal receiver
to your local station and couple it to the coils of your
short-wave set. Only a loose coupling is necessary,
but by this means 1 have found it possible to detect
up to the fifteenth harmenic of 2L.O with compara-~
tive: ease. This gives us a calibration up to about
12,500 ke, (24 metres), so that with the aid of this
method and that using the . Lecher wire principle we
can get a complete calibration of any short-wave set
or wavemeter over the whole of the useful short-wave
range.

Crystal Rectifier

Reference to Fig, 1 will show that with crystal recti-
fication we have the right condition for the production
of both the even and the odd harmonics. The opera-
tion of detecting these harmonics and calibrating both
a short-wave set and an absorption wavemeter, is as
follows, and is illustrated diagrammatically in Figs. 2
and 3:—

Practical Calibration

The crystal set is connected to the aerial and the
earth and tuned to the local station working on a
known frequency. It is mot essential to tune it
accurately, but the higher harmonics will be stronger

- coupling between the coils of each set.
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if the tuning is done so that maximum signal strength
is obtained. The crystal set is then brought near to
the short-wave receiver, so that there is a fairly loose
Then, while
maintaining the short-wave set in a gently oscillating
condition, just past the.oscillation point, rotate the
tuning condenser slowly, starting from the full-in posi-
tion, until the first chirp is heard. . The coils in the
short-wave set should, of course, be chosen so that
the second harmonic comes at the upper end ‘of the
wavelength range. :

The Absorption Wavemeter

Then the beat note is adjusted down to the silent
point (if this is possible, otherwise get as near as
vou can). Finally, take the reading on the tuning dial
and transfer this calibration to the absorption wave-
meter. This is done by bringing the latter about a
foot or nine inches from the oscillating short-wave
set left adjusted in its previous condition.

Resonance Indication

When the wavemeter is tuned to the same frequency,
the short-wave set will stop .oscillating. When this
happens a click (or pair of clicks; see Wireless 1Weekly,
Vol. 7, No. 3) will be heard in the ’phones in the
plate circuit of the short-wave set. If a milliameter
is available, this may be used instead of the ’'phones,
and a sudden change in plate current will indicate when
oscillation ceases.

, Precautions

Proceeding in this way we can go higher in fre-
quency and obtain a calibration point from each har-
monic. Care should be taken to rotate the tuning
condenser of the short-wave set very slowly /some
reduction gearing is almost essential), so as not to miss
one of the harmonics. After about the tenth harmonic
is passed, it will be advisable to tighten the coupling
between the coils of the crystal set and the short-
wave receiver, since the harmonics get very weak

AERIAL

LOOSE

COUPLING CRYSTAL

SET

’

SR -
4 N )’ &
4 i
3 %

OSCILLATING
SHORT- WAVE
RECEIVER

Fig.2.~—The coil of the crystal set is placed in a position

of loose coupling with the valve set coil, the circuit of the

former being tuned to the frequency of the local broad-
casting station, ‘

hére. In my case I could only just detect the fifteentii
harmonic by listening very carefully.

Different Frequency Ranges

During some part of the range it will be necessary
to change coils in the short-wave set, and caution
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must be exercised here. It is possible to cover the
range from 15,000 ke, to 1,500 ke, {20 to 200 metres),
using only two coils with a ,0003 uF tuning condenser,
and for the purpose of these calibrations this is quite
satisfactory if the tuning ranges of these coils overlap
slightly, so that one particular harmonic occurs in both
ranges.

Eliminating Overlap of Ranges

The best way, of course, is to ‘““ hold »’ the har-
monic, which occurs just before the change-over, aith
the aid of a separate oscillator tuned to the same
frequency, and then no confusion can occur. If
‘this is not possible owing to lack of apparatus, you
must choose your coils so that one particular harmonic

LOOSE
COUPLING
N

ABSORPTION
WAVEMETER
OSCILLATING
SHORT—-WAVE
SET. mA IN PLATE
CIRCUIT.

Fig. 3.—When transferring the calibration to the absorp-
tion wavemeter quite loose coupling is desirable in order
to ensure accuracy.

occurs in the end of one range and the next harmonic
at the beginning of the other. That is, there should
be no harmonics common to both ranges.

Coils

The short-wave coils I used were as follows :—Thirty
turm No. 20 enamelled wire wound double- spaced on
a 34-in. diameter Collinson low-loss former, 4 in. long,
with a tap on the fifteenth turn; ten turns No. 12 bare
copper wire, ¢4 in, diameter, an(l sprung out so as to
be 5 in. long.

The Short-Wave Set

The usual modified Reinartz circuit was used with
‘half of the coil for the grid turns and half for reaction,
the centre tap being connected to the local earth
(L.T. +). The usual leaky grid condenser rectifica-
tion was used, with a V24 valve, and special atten-
tion was paid to reducing casual wiring capacities,
etc. This single valve short-wave set is shown in one
of the accompanying photographs.

, Tuning Range

Wxth this arrangement the tuning range, using
the 3o-turn coil, was from just above 5,455 kc.
(55 metres) to over 1,500 kc. {200 metres), and
about 5,555 kc. (54 metres) to over 15,000 ke, (20
metres) for the 1o-turn coil. These coils were chosen
to give a continuous range, so that they would
be a guide to those who could not employ another
oscillator during the change-over,

Harmonics of 2L O Station

The following is a list of the frequencies of the
first sixteen harmonics of 2LO, based on a frequency
of 824.6 kc. {363.8 metres), which is the latest figure
supplied by our Elstree laboratories before going to
press. The nomenclature adopted is that the second
harmonic is double the frequency, and so on.

Wireless WeeKly

(Metres correct to o.1 metre)
1st harmonic ......... 824.6 ke. (363.8 metres)
2nd s eereeeser 1,649.3 ,, (181.9 v )
3rd by ereeeeens 2,473.9 ,, (121.3 v )
4th p e 3,208.5 ,, ( 90.9 o )
sth- -, .. 4,723.1 ,, ( 72.8 sy )
6th e reeereens 4,947.7 60.6 s )
7th by eeeeeeens 5,772-4 5 ( 52.0 ,, )
8th s eeeeaeans 6,597.0 ,, ( 45.5 o)
oth sy eeeeneees 7,421.7 % 40.4 o)
10th sy eeeeeenes 8,246.3 ,, ( 36.4 s )
11th sy eeeeseas 9.070.9 ,, ( 33.1 w )
12th yy eeeeenens 9,805.6 ,, ( 30.3 )
13th sy eeseieen 10,520.2 ,, ( 28.0 . )
14th ’s reens 11,544.8 ,, ( 26.0 )
15th 5y eeeneens 12,369.5 ,, § 24.3 v )
16th vy ereeeines 13,194.1 ,, ( 22.7 v )

Faint Harmonics

Using this method one could detect the first ten
harmonics at good strength, but the higher ones were
fairly faint. (I am about 10 miles from 2LO.) The
addition of a note magnifier to the single-valve short-
wave set will enable the higher harmonics to be found
with greater ease.

Results Obtained

By means of these two methods I have calibrated
the short-wave set shown in the accompanying photo-
graph from 15,000 ke, (20 metres) to about 1,667 kc.
(180 metres). It is sometimes convenient to have a
short-wave set calibrated, but it is better to calibrate
at the same time an absorption wavemeter such as [
described in Vol. 7, No. 3. This particular instrument
has been calibrated, by the methods we have discussed,
from 15,000 ke, (20 metres) to below 8,570 ke.
{35 metres); there was a slight disgrepancy between
the Lecher wire calibration and that obtained by har-
monics, due probably to slight experimental errors in
each, but the agreement was sufficiently good for
ordinary purposes.

Wavemeter Tuning Range

By making further suitable coils for the absorption
wavemeter (say, of 6 turns for the range down to
5,000 kec. (60 metres), and so on) on the same lines, as
those indicated for the absorption wavemeter in my
previous article, it will be possible to calibrate the wave-
meter for the same range as is covered by the short-
wave set. If only one wavemeter is to be used for the
whole range the coils will have to be made inter-
changeable in such a way that constancy is assured.

By this means, then, you will be able to tell where
you are working on your short-wave set with a fair
degree of accuracy throughout the range, simply by
bringing your wavemeter near to the short-wave set
which is just past the oscillation point,.and then deter-
mining the point of resonance on the wavemeter. A
reference to your curves will then give you the
frequency.

Other Possible Methods

There are other methods available for such calibra-
tions;. but those outlined in this and in the previous

_article are perhaps the simplest for the amateur to
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carry out. Among other methods, that involving the
use of the Abraham Multivibrateur, may be mentioned ;
this is a device using valves with which it is possible
to produce oscillations very rich in harmonics, so that
many harmonics, even up to the 150th, can be detected.
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UNDER THIS HEADING '

MR J.H.REYNER,B.Sc.[HonsLA.C.G1; DI1.C, OF THE
RADIO PRESS LABORATORIES, WILL REVIEW
FROM TIME TO TIME THE LATEST
"DEVELOPMENTS IN THE RADIO WORLD.

Further Developments in Gas-Filled
Rectifiers

OME time ago I described a
S new form of neon-filled recti-"

fier (Wireless Weekly, Vol. 6,
No. =21}, in which the electrodes
consisted. of a plate and a rod
enclosed in a bulb filled with neon,
at a fairly low pressure.

Another form of rectifier tube has
been designed recently, known as
the Raytheon tube, which possesses
several adxantqges over the meon
tube.

For one thing the gas employed
in this device gis helium, and this

enables conduction to take place at -
much lower potentials, of the order

of 30 to 40 volts.

The rectifying properties are
obtained by the usual method of
making one clectrode very much

larger than the other, in which case ~
the conductivity is found to be good,

when the large electrode is negative,

ACInpuT

. 5 |
" Fig.1.—The one tube gives double-
wave rectification, the circuit being

as shown above.

Lut almost mnegligible

when - the
polarity is reversed, :

The tube does not commence, to

conduct until the voltage applied
across it is of the order of 150 volts,
but, as has béen indicated, it will

remain conducting down to com- -

paratively low values.

- round the small electrodes

Double-Wave Rectification
“The device is arranged to give
double-wave rectification in the one
tube, the circuit being as shown in
Fig. 1. The actual mechanical
construction of the tube, however,

HOLLOW
““CATHODE
LAVITE
BASE
'ANODE ! ANODE -2
—Showing the construction

" Fig. 2
o of the rectifier.

has a good deal to do wi‘th the
- results ‘obtained.

The two small electrodes are in the
form of thin rods, which are mounted
in insulating materldl while the two
large electrodes, which are shown
connected together in Fig. 1, are
combined into a single casing which
complétely encloses the small elec-
trodes. The construction is illus-

trated in Fig. 2.

Mean Free Path

The whole is mounted in a glass
bulb which is filled with helium at a

" pressure of a few millimetres of

mercury.

The thickness of the insulation
is so
designed as to be less than the mean
free path of an electron in helium at
the pressure employed. Thus the
discharge cannot take place across
this short circuit path, which would
conduct in both directions, but must
spread out into the main body of the
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so obtaining the rectifying

device,
properties.

The current carried by the particu-
lar valve described is about 300 mA,

so that the application of these
valves is limited at present to use
with small outputs, or for employ-
ment in place of a high-tension bat-
tery, working from A.C. mains.
There can be little doubt, however,
that further developments will follow
fairly rapidly, and that rectifiers cap-
able of handling greater currents will
soon be produced.

The chief advantage of this form
of rectifier lies in the absence of

Fig. 3. -~The Raytheon tube.

any. hot cathode requiring a heating
battery. Such a battery, of course,
reduces the efliciency of thermionic
rectifiers very seriously, particu-
larly with small powers, and any
satisfactory device in which the bat-
tery is eliminated will be watched
with interest,
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Crystal users in the
_Another  o,\ih_Eastern  counties
igh-Power Will no doubt be glad-to
tation? learn ‘that the B.B.C.
have recently been carry-
ing out test transmissions, with a
view ‘to the possible establishment
of a second high-power station to
serve this area. Many listeners will
have -heard transmissions from a
station giving §GB as its call-sign.
This-is the experimental station of
the B.B.C. at Chelmsford, which
uses a power of 10 kilowatts and is
“working at a frequency between 714
and 750 ke, (400 and 420 metres).
The general purpose of these pre-
liminary tests is to discover how
much  interference, if any, occurs
with Government stations.
* * ¥ *

* Exhibition A Wireless Exhibition is

in being organised in Man-
Manchester. chester by the Manches-
ter Fwvening Chronicle, to open on
October 27, the closing date being
November 7.

e S s
ES sk ES

We hear that Mr. N. G. Baguley,
of Castle Gate, Newark, Notting-
~hamshire, has succeeded in com-
municating with Bermuda, which is
about. 670 miles distant from New
York. The two stations were able
" to maintain-.communication for over
twochours.

A s St
B3 sk sk

The first two broadcast-
stations to be put
Free State. mto operation in  the
Irish Free State are expected to
" begin transmitting before Christmas,
“and Irish and British listeners will
therefore have two more stations
within easy range.

These stations are situated at
Dublin and Cork. Each will have a
power of approximately 1} kilowatts,
but the wavelengths have not yet
been fixed.

Broadéasting

in the Ing

Wireless
News
in Brief

So far listeners in Southern Ire-
land, of which it is éstimated that
there are about ro,000, have had to

be content with listening either to -

Belfast or to one of the other
B.B.C. stations in Great Britain. -

The -Dublin and Cork stations will
both be under: the control of the
Irish Post Office, and announce-
ments will be made in English and
Erse.

* * *
Wireless 10 both China and Japan
in the there is not only keen
Far East. appreciation, but an

active forward movement in wireless
matters.  Japan is already pro-
vided with an imposing technical
literature on wireless, and it appears
that young Japan is so absorbed in
the new pastime that wireless is
interfering with ordinary education
pkms.

The Shanghai station includes in
its daily programme two hours of
jazz music.  The transmissions

~ commence at g.45 a.m. and conclude

at 11 p.m. At Tientsin gr ﬂmophtone
records are broadcast daily . by
Japanese firm.

Owing to the fact that Yokohama
has new been successful in picking
up KDKA, East Pittsburgh, Péan-
sylvania, on its lower wavelength,
the Yokohama broadcasting sta-
tion will shortly attempt to re-
broadeast transmissions from the
American station.

= * *
Meteoro- ‘The high-power station
logical Daventry is being
Forecasts ... . e
from  Utilised in many ways
Daventry. other than that of broad-
casting programmes.  One of its

most useful functions is to send out
the meteorological forecasts every
day at 9.30 a.m. {(G.M.T.), and any
vessel within the vicinity of the
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British 1sles: may receive forecasts
for the succeeding twelve hours if

fitted with. a  suitable receiver.
Local forecasts are also sent out

from Newcastle, Bournemouth and

Liverpool between 920 and g9.35
p.m.
* * *

Armistice & speual Armnstme Day

Day programme is in course
Programme. of - preparation. - The
arrangements will probably include
the placing of a microphone in some
public thoroughfare for reproducing
the sounds of the throng of
mourners, a -performance of = suit-
able music under the baton of a well-
known conductor, and a patriotic
play specially written for the occa-
sion.

* *
W'* " We now understand that
on "SIE;; the agreement . recently

entered “into by the
British, Canadian and United States
Governments to prevent the use by
ships of wavelengths of 300 and 450
metres when within 250 miles ‘of the
coast -only applies to the coasts of
Newfoundland  and the
United States. There is no such
restriction in the case of ships within
250 miles of our own coasts.

CeSNENIENENECDREENRIBIRESIRENESIIOTNIEIINIRIS

Radio Press Measurements
of Frequencies of B.B.C.
Main Stations.

[XXTYYITTYYRY I ]
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5.30 p.m., October 13.

KC. - - METRES.

Cardift  .......... 852.8 351.8
London ......... 824.6 363.8
Manchester 709. 4 3753

" Bournemouth’ 780.0 384.6
Newcastle ... 744.2 403.1
Glasgow  ....... 711.6 421.6
Belfast -......... . 6835.6 437.6
Birmingham ... 632.9 474.0
Aberdeen ....... 601.6 498.7
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Pﬁ?}iﬁ‘fﬁimgﬁ i Shori-wave  the” ovever, modded thas niiy = Mot the least important ¢

te o . .

3 reception to adopt is to decide  points are oien due " attention. = = short-wave receiver is tkf

b upon the two-valve circuit which we First and f()remg,st the reader must = components. Mr. Kenda,

b Consicfilereci1 last week, ax;}cll which is rﬁah}sxe 1t]ha‘cfthe tumng range upon = details which should pro:

b { reproduced again upon ese_pages the higher frequencies-is very con- = ) Ly

) fofr) referencég Such a receiver is S,deraﬁy qffeg:ed by stray ycapa- E are confronted with'%

,4{ extremely simple to build, easy to cities,  therefore very specml pains L R R R R T i

4  operate, and the design need present . must be taken to minimise all such

1 little difficulty if due attention is paid . gdditions to the circuit capacity. well separated from all other leads,

+ to certain well-understood points. For example, a pair of wires run-  and unless, furthermore, the com-

: A Short-Wave Advantage ning to a variable condenser should ~ Ponents are so far from one another

b One of the attractions of short- be given more than the wusual that the stray ca‘pac'ities from one to

b wave work is to be féund in the fact . separatlon and so it should be another. are not serious.

{ that the apparatus is so 51mp1e that  throughout the set. The ** Bread-Board "’

I a.reader with ]T he general

' uite moderate ' ' plan to adopt will

1 f(lt":éhnivcal know- : L. £ TRANSFORMER ‘ naturally vary

{  ledge can actually GCanoGL with the taste of

{ design his own in- ' the constructor,

b gtrument and build : ﬁ but since most

{ it, instead of being : short - wave re-

) comoelled to fol- a ceivers are very

1 low some pub- definitely  experi-

1 lished design, with ‘ mental in their

1’ a  corresponding o , character, and

1 gain in the a v, m O V; undergo frequent

4{ pleasure  derived : , SOCKET rom ) alterations, 1

1 from the use of ' R.ECHOKE would strongly

, _the finished instru- urge the use of

) ment. what our Ameri-

) 1 think that can friends call a
most readers who ‘‘ bread - board.”

) are making use of ‘ This simply means

1 this series of A /Pan/( ; the gse %f a
articles  will /770, rlica. e ng wooden ase-

f abﬁec ew ith t »hb: Jermnals Vorable (‘ono'é/ sers £1c board, sometimes
directions which I Fig. 1.—A lay-out of the principal components of a set which would with a narrow ver-

1‘ shall give, to lay prove unsatisfactory in practice. This position of the L.F. transformer tical ebonite panel -

j’; out and build a relatwe to the coil would markedly reduce efficiency. attached to its .

1 successful  short- front edge, to

] wave set, using the circuit which Spacing Essential carry the variable condensers and
we have been discussing, but I Long leads (within reason, of terminals, and possibly the filament
should like to add that any who feel  course) are not nearly so much to  rheostats.

) doubt as to their ability to do this be feared upon moderately short e
would be well advised to choose one  wavelengths, say, below 15,000 Special Points
of the recent designs for a short- kilocycles (20 metres), as leads Having  accepted, then, the
wave receiver, such as that pub-  which run close to others at differ- general rule that the set shall be well

{ lished recently under the name of ing potentials. It should there-  spaced out, one or two-of the cons-

M Mr. Allinson, and to follow this fore be decided that the set will  ponents call for mention in regard

‘L carefully. cover a considerable amount of  to their placing. Let us first con-

space, and that no special attempt sider the tuning coil or coils, since

) Importance of Stray Capacities should be made to secure compact-  their position is undoubtedly of

1 The circuit which we are to  ness. The spacing-out of com-  considerable importance with regard

] adopt is so simple and the neces- ponents is undoubtedly more impor-  to the working of the set.  Take

] sary components are so few in  tfant than securing short leads, un-  the greatest possible pains to ensure

1 number that there are very few pit-  less those short leads can also be  that the tuning coil is well away

3 ' .
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.‘%BéSc., Staﬁ' Editor.

sideration in the design of a
?’Ist rhethod of arranging the
ives-here some interesting
f sassistance to those who
ictltdes inuthis respect.
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from all metallic objects, and on no
account let any object of this nature
come within the stronger part of the
field of the coil.

A Common Mistake

For example, do

HHREREN

may be reasonably short, and, above
all, well separated from other leads.

The placing of the choke coil is
a matter which calls for a little con-
sideration, since it is most desirable
that this component should be well
separated from others at earth
potential, and it is also desirable
that the lead from the one side of
the coil to the plate of the valve and
also the lead from the plate of the
valve to one side of the reaction
condenser should be reasonably
short, as well as well separated
from other leads.

SHTHRU R R
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observed that the Iow-frequency

transformer is placed right in the

field of the coil, also that the R.F.
choke is very much too close to it,
and finally that the placing of the
coil is such that some portion of its
field cuts across both the variable
condensers. These latter, however,
are so far from the coil that the last
point is not a very serious one.

A Better Lay-out

In the second lay-out it will be
observed that the coil is well isolated,
and that although the low-frequency
transformer is still

not on any account
make the common

Con /-'onmm

in"such a position
that some portion

S

mistake of using a of the field cuts -

T~ HEHL U ORI T

|n——u\u|mumnulxumnmmnnummlmnummu— ]

cylindrical coil,
and pointing it at
one of the variable

I UHTRTHTU RIS I =

F IS REV TR RIS -

condensers which
is situated only a
few inches away.
To do so is simply
to invite trouble in
eddy current
losses. On the
contrary, take
care the coil is

well away from all

L.F. TRANSFORMER
6.C anp G.L.

through it, yet it

coil that probably
little harm would
result. The second
position for the

t h e condensers

il

coil which is illus-

ﬁ ‘ v, ' ) trated also has the
SOCKET FOR advantages  that

RF Cnoxe the wiring s

‘ straightened out

and simplified, and

¥ : further that one
=== " . end of the coil is

and other objects,

even though you

. may have to use

s teads up to 6 or 8

v inches long for the

. connections from
' the coil itself.

Achieving a Compromise
A little thought devoted to the

arrangement of the parts will show -

how the coil may be placed in such
a position -that it is well isolated,
and the leads to it are no longer
ithan -absolutely necessary. At the
same time, consideration should be
given to the question of the placing
of the socket for the detector valve,
in such & way that the lead from
its grid to the grid condenser and
from the grid condenser to one end
of the tuning” coil, or to one of the
wires which join one end of the
tuning coil to the tuning condenser

JImalf Vertical Panel Carrying :
Terminals, Voriable Condensers. F1c

Fig. 2.—~This represents an improvement on the lay-out of Fig. 1,
though it would be better to place the variable condensers closer together
and alter the position of the R.F. choke.

Two Examples
With these points in mind, it will
probably be useful to discuss mext

" the two alternative lay-outs for the

circuit which we are considering,
which are illustrated upon the first
two pages of this article. On the
left will be seen an example of a
thoroughly bad lay-out, and we will
first examine some of the reasons
for describing it in this way, First
observe the position of the coil
former, which, for the purposes of
these notes, is assumed to be a

“standard one of the skeleton tvpe.
As this former is placed,

it will be

exposed in such a
manner that it
would be easy to
couple to it a small
coil in the aerial
circuit, without
the necessity for
the aerial and
earth leads
other wiring of the set.

Improvements

A careful examination of the left-
hand lay-out will show that it
violates several of the rules which
have been laid down, and we will
next see how these points have
been improved upon.in the second
lay-out. The position of the coil
we have already discussed, and it
will next be seen that the socket for
the R.F. choke is now reasonably
well isolated, and this can be
counted an improvement. It is

is so far from the.

passing through the

Mg gt e >

Gt et

il e

Sl o
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still, however, not in an ideal posi-
tlon, since it is so placed that cer-
tain of the leads connecting the
choke to the anode of the valve Vi

e

“ L.F. Transformer,”” the lay-out
would be further improved.

From this it follows that the posi-
tion of the right-hand variable con-
denser, which we
will assume is a
reaction con-
denser, might also
be improved upon
by moving the

to the left until it

only about its own

Fig. 3.—A circuit of this type employing a detecior
and onc stage of L.F. amplification was discussed
in Mr. Kendall’s previous article in this series.

and to the reaction condenser will

be unnecessarily long. If it were

moved to the left so as to be con-

siderably nearer to the soeket of V1,

say, as far as would bring it im-

mediately  beneath the ““ L' in
’ O
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The Nature and Sources

of Atmospherics
(Continued from page 149)

vesssessessrcsczes
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changes of the atmosphere. When-
ever there is an approach of a cold
layer of air from the Polar regions,
there is an increase in the number
of the grinder type of atmospherics,

¢ Cold Frents ”’

The march of cold air from the
poles is usuvally referred to as a
* Cold front,”” and the conclusion is
that, as this Cold front marches for-
ward so the source of atmospheries
marches with it. Whenever the
Cold front reaches a mountainous
region the atmospherics reach their
maximum intensity, This again \S
obviously due to the fact that the”
temperature changes must be more
violant in a mountaincus region.
Thus the general conclusion appears
to be bearing out that of the direc-
tional observations of Watson Watt
and others, including those in Ger-
many, who have traced the most
prevalent atmospherics to the moun-
tainous regions-of Europe or North-
ern Africa.

Malgorn’s observations were alsc
conducted  over  the  Atlantic
and Pacific Oceans, where again
the observations were verified
that the atmospherics follow the
march of the Cold fronts. Another

of air from the main

width from the
*— other condenser,
which  performs

the functions of

tuning. In its first

position the. idea

of spacing out the
- components had
been carried so far that much of
the wiring would be unnecessarily
long.

The Grid Condenser
Another point which might be im-

- proved upon in this lay-out is con- .

[

general conclusion was verified by
hlm, that the worst dtmosphenc
are not produced over the ocean,
but over large areas of land, a'nd
particularly  near mountainous
regions.

Regarding the Crash types of
atmospherics,  which  sometimes
last from half a second to five
seconds, a view has recently been

component bodily °

was separated by .

October 21, 1925
cerned with the relative positions of
the grid condenser and leak and the
socket for the detector valve, Vi
Upon both the lay-outs shown these
are too far apart, since the ideal
arrangement is to solder the tag on

the grid condenser directly fo the
grid pin of the valve socket. When
a suitable board-mounting valve-

holder is employed, this, of course,
is quite easy. ‘

These examples should, I think,
make sufficiently clear the considera-
tions which are involved to enable
the reader to cafry out for himself
the operations of laying out the sef,
since a little consideration of the
two lay-outs which I have given,
and the criticisms which I have made
of them, should serve to make clear
the factors involved.

In the actual construction of the
set there still remains the question
of the coils, their construction and
mounting in the instrument, but
this is too large a subject to be dealt
with in this instalment.

0

tions have also been made. This
scems somewhat peculiar in view of
the success which has resulted from
the forecasting of the approach of
thunderstorms and cyclonic disturb-
ances.  The reason appears to be
that cyclones and thunderstorms
are associated with the advan.¢ of
a Cold front which comes from the
poles, whereas typhoons are pro-

The generator for
supplying power to
the wireless trans-
mitting sets on air-
craft ¥s sometimes
fixed on the lower
plane, as shown. The
propeller on its shaft
is rotated by the blast

airscrew.

expressed in  France as
origin; The reason for this will
be given in a subsequent article.

Typhoons

-have been " made in
approach of
but so far without suec-
although directional observa-

160

Attempts
China to follow the
typhoons,
cess,

‘to their -~

duced by the advance of hot air
from the trapics.. Thus the typhoon
area does not appear to reach very
high altitudes, nor to produce
violent, atmospherlcs

- The results of further ob%cna-
tions will be given in a subsequent
article in this series.

(To be continued)
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Random Technicalities

7 XPERIMENTERS
might quite profitably
give more attention and
thought than they do to

. the question of filament
voltage, or rather fla-

ment current. Frequent warnings

are given to valve users not to
place the high-tension leads across
the low-tension * terminals, and
several excellent protective devices
are now on sale to prevent the
early decease of precious valves
from accidents of this kind. Rarely,
however, do ~we see warnings
regarding the abuse of filament
resistances. 1 am sure that thou-
sands of valves are consigned to
the scrap-box each year for no
other reason than that the user has
been unable to repress his desire to
fiddle with the rvheostat knob, 1
am afraid many advertisements give
the impression, when describing the
virtués of the \\\eotly running’ and
quiet contacts, that .1djustment of
the filament cmrcnt ‘is something

which goées on continuously during
reception.  On my own sets at
home ! do not touch the filament
resistances from one” weck end to
another, except when trying different
valves or other special components.

A Suggestion

Personally 1 should like to see
the valve-makers marketing valves
to run with filament voltages of
6, 4 and 2 volts respectively, so
that they could be run direct from
accumulators without filament
resistances of any kind. If a valve
is designed to run at a particular
filament voltage and current, this
current should be maintained con-
stant throughout the life of the
valve, and not be varied in order
to obtain other adjustments in the
set.  For this reason 1 am not in
favour of using filament resistances
for fine tuning. In the great
majority of cases even with the
valves such as we have at present,
which are designed to operate at

The aerial masts at the Carnarvon wireless station are situated on a hill
1,800 feet above sea level, so that some of them are almost constantly in
the clouds.
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By Percy W, Harris, MIRE,
| Hssistant Edifor

voltages different from those given
by an accumulator direct, I think
a permanently set resistance will,
in a very large number of cases,
give us all we require.

Damage Done to Cells :

‘ But,”” you will say, * we must
have a V'\uablc filament resistance
to allow for the drop in voltage of
the battery.”” This adjustment to
compensate for the drop in voltage
of the accumulator has done more to
ruin these excellent accessories than
any other one factor. Any accumu-
lator manufacturer will tell you with
great emphasis that it is madness
to attempt to get the last ampere
of current out of a cell, and par-
ticularly careful instructions  are
always given not to let the voltage
drop below 1.7 or 1.8 per cell. In
spite of this, thousands of users
continue to discharge their accumu-
lator on the principle that there is
‘“still  something in it,”” even
though the voltage has dropped far
below the safe figure indicated by
the makers,

Regular Charging
If you examine the discharge
curve  of an  accumulator you
will find that the voltage is main- .
tained at 2 until praatlca}ly the
end of its useful discharge, when
there is a fairly rapid drop. My
own method is to recharge the
accumulator, immedfately 111(316, is
any sign of 'the voltage dropping
below 2, and I never, in any circum-
stances, try to bring signal strength
baclkk again by readjustment of

filament resistance knobs.

American Practice

In America practically all modern
receivers have one filament resist-
ance knob only for all the valves.
Of course, when we use dry ecells
the discharge curve of which is a
steady slope, filament resistances of
the adjustable type are desirable.
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The Penetrola, a.commercial form
of the apparatus described in the
accompanying article.

O OO

NE of the greatest problems
Owith which radio engineers are

confronted in the design of
apparatus is the prevention of
racliation, or feeding  oscilla-
tions back into the aerial system.
Research workers have been experi-
menting for many months en-
deavouring to find a device that will
prevent radiation and at the same
time not interfere with the proper
functioning of the receiver. There
have been circuits published hereto-
fore that will not radiate, but there
are certain types of sets that wiil
break into oscillation at the slightest
excuse, and it is with the latter that
engineers have concerned them-
selves. ~

‘¢ All-Capacity *’ Bridge

It is easily seen that a device
which will stop a regenerative set
- from’ radiating annoying = squeals
and at the same time will not lessen
the efficiency of the set is more or
less a pretty stiff problem. Yet such
a device has been developed in the
form of a stage of high-frequency
amplification, which 1s connected
between the aerialand the input side
of the receiver itself. This circuit
makes the valve act as a one-way
relay, so that energy can pass from
the aerial, or other energy collector,
such as a foop, to the succeeding
.valves, but cannot flow in the
opposite direction. This property is
due to the balance obtainable
through the all-capacity bridge that
is* incorporated in the circuit—

which balance remains constant for

O
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An H.F. Selector and Radiation Preventer

By B. B. MINNIUM.

The problem of the oscillation nuisance is still sufficiently serious

to arouse interest in any apparatus designed to prevent receivers

from re-radiating energy.

The instrument described in these

pages is claimed to be satisfactory in this respect, and at the same
time to provide a good measure of selectivity.

OSSO DO OISO IO OIS SO (]

all settings of the dial. When the
filament of the valve is cold, energy
cannot . pass in either direction
through the valve; when the fila-
ment is heated and is emitting
electrons, an amplified copy of the
signal fows in the plate circuit
through the agency of this electron
stream.

No Oscillation Nuisance

Thus “energy can pass from the

aerial to the output of this new
device, but cannot pass in the
opposite direction. And also when
such a stage of perfectly balanced
H.F. amplification is interposed.
between the aerial and the receiv-
ing set any squealing originating
in the receiver is isolated from the
acrial and cannot interfere with the
reception of other receivers in the
vicinity. :
Previous Fallacies

The property of radiation-preven-
tion. has wrongfully been claimed
for most forms of high-frequency
amplifiers connected between aerial

I

Fig.1.—~The fundamental principle of
the system may be easily understood
with the aid of this circuit diagram.

Qutput

O

L,

and receiving set, the idea being
set forth that, as long as the H.F,
stage itself does not oscillate, it
will prevent oscillations set up in
succeeding stages of the receiver
(or in the detector) from reaching
the aerial. Some writers have even
gone so far as to state that a
loosely-coupled regenerative receiver

will not radiate and that the single-

circuit receiver is the only trans-
gressor in that direction,
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Radiating Circuits

As a matter of fact, conclusive
tests made show that all four types
{oscillating H.F. amplifier, oscillat-
ing detector preceded by one or
more stages of imperfectly balanced
but non-oscillating H.F. amplifica-
tion, single-circuit regenerative, and
loosely - coupled regenerative re-
ceivers) radiate strongly and rhat

%

<

;:‘\

o

Fig. 2.—The operation of the circuit

depeads on the action of the bridge

connection shown here, which should
be compared with Fig. 1.

the so-called loosely-coupled three-
circuit regeacrator is capable of
causing most annoying radiation,
In fact, it is obvious that .any
method of coupling which will allow
energy to flow in one direction. will
most certainly permit a low in the
reverse direction.

Tests with the Selector

Radiation tests were made by
setting up an oscillating receiver
connected to one aerial and a non-
oscillating set connected to a second
aerial running parallel to the first,
When the two receivers were tuned
to the same distant station and the
first was made to oscillate, howling
in the second receiver (which
originated in the first) completely
drowned out reception. When,
however, this new device was con-
nected between the oscillating
receiver and its aerial, no interfer-
ence in the second receiver resulted.

A Coﬁclusive Test
It was found that, when the two
receivers were placed side by side,
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enough energy was radiated from
the coils and wiring of the
regenerator itself to cause mild
interference with the .second re-
ceiver, but when they were placed
about fifteen feet apart (in adjoin-
ing rooms), no interference could
be heard, although the two receivers

-

Fig. 3.—This dtagram shows the
arrangement of the tapped primary
and the condensers.

were still connected to parallel
aerials. It was also found feasible to
operate two radiating-type receivers
on parallel aerials without mutual
interference between them, when
each had been provided with the
new device.

Metal Screening

In the development of this instru-
ment, it was noticed that the output
coil of the unit was capable of

radiating howls originating in the

oscillating receiver. For this reason

the device has been completely en-

closed in a sheet metal case.
Stability

Ordinarily it is impossible to add
a further stage of H.I. amplifica-
tion to receivers using two such
stages because the addition of the
third stage causes the combination
to become unstable, resulting in
locally-sustained  oscillations  and
howling. This instrument is so

perfectly stable that it may  be

added to any receiver without
increasing  the tendency toward
oscillation.

Selectivity and Amplification

The new instrument differs from
such devices as the wave-trap, in
that a wave-trap admits all except
a narrow band of frequencies, at
the same time reducing the strength
of the desired signal, while this
device admits’'and amplifies only the
desired narrow band of frequencies.

Furthermore, such a decided
increase in the strength of the
desired signal is obtained that, in
most cases, a station which is in-
audible with the receiver. alone will,
with the assistance of this instru-
ment, give loud-speaker volume.

Circuit Employed

Fig. 1 shows the fundamental

circuit and Fig. z is the all-capacity
bridge involved. = The same letter-
ing 1s used in both figures. Thus
the capacity between grid and plate
is indicated by the condenser be-
tween points G and P, the grid
and plate respectively, of the
valve; and the balancing condenser
from plate to the point A is shown
connected between points P and A
of the bridge. This latter condenser
is adjustable, but when once set at
the point at which the bridge is
balanced, it' does not require further
ad]»uslmcnt at any frequency unless
a valve having a different value of
grid-to-plate capacity is substituted
for the valve for which balance was
obtained.

Constructional Details

In Fig. 3, the input inductance L,

is more than twice the  value
ordinarily employed, resulting in a
very high signal voltage across its
terminals—and therefore increased
signal strength over that ordinarily
obt'uned The primary inductance
is tapped as shown to allow a choice
in selectivity for varying conditions
of operation. Fig. 3 is the actual
circuit diagram for the type used
with sets emploqu an outside
aerial. It will be noticed that the
shield, marked S, is not connected
directly to the earth, but through a
by-pass condenser.  While this
earths the shield and the rotor of
the twin variable condensers to

. ,
T T]
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Fig. 4.—Showing how the voltagev \

amplification varies with the num-
ber of turns on the anode inductance.

alternating currents, it removes the

possibility of burning out a valve

by having the positive high-tension

battery lead accidentally come in
contact with the shield. N
The matter of which ﬁlamcnt lead
is earthed and’ which is connected
to high-tension minus lead is deter-

mined by the wiring of the receiver

itsetf. Thus this device will func-
tion, without change in its own
wiring or that of the receiver, with
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any set, no matter which battery
lead is grounded or which is con-
nected to the high-tension minus
terminal.

Special Features
The special output circuit shown
in Fig. 3 allows the unit to amplify’

|
: OUTPUT

F:g. 5.—The complete wiring dia-
gram of the instrument illustrated
" at the begmmng of this article

the mu)mmw sngnal \vhen feeding
into any thL of receiver, whether it
be of the fixed-tuned primary type
(as in the ncutrodvne) or a singlie
circuit  or loosely-coupled type,
tuned either with a series or parallel:
condenser. C, is so proportioned
that, with the rest -of the output
circuit, it simulates the conditions
of the average-sized aerial. This
causes the tuning of the first dial
of the receiver to be altered but very
at atl. -

* The output inductance 1., has
been chosen to give the highest
possible average gain with various
types of receivers.” Fig. 4 shows,
two amplification curves run at
1,364 and Goo ke. (220 and 300
metres) and the inductance of L,

© was chosen from the results of a’

series of such curves to give the
ammum amplification posalble
For Loop Reception
" For use with a set designed for
loop reception, type CL has been
developed. - The circuit of Fig. 5
is employed. Here the loop is re-
placed by a very short aerial (20-50
feet long), which, it has been found
by experiment, gives a better com-
bination  of selectivity sand signal
intensity and less static. The earth
connection may be used as shown,
or may be replaced by a short length
of wire thrown on the floor or run-
ning under the carpet. T is a small
high-frequency transformer, across
the secondary of which a condenser
is shunted in order to compensate
for the difference between the dis-
tributed capacity of the secondary

of T and that of the loop, thus pre-

venting any marked disturbance in
the reading of the first dial of the
receiver.
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Conducted by A. D. COWPER, M.Sc., Staff Editor.

Benjamin Valve.Holders

An interesting type of anti-micro-
phonic valvelholder, and one which
lends itself particularly well to the
modern base-board and vertical panel
type of receiver, with valves arranged
behind the panpel, is the Benjamin
Clearer Tone Valve-Holder, samples of
which have been sent to us by Messrs.
the Benjamin Electric Co., Ltd., for
practical test. These have a hollow
rectangular bakelite base, with drilled
fixing lugs for fastening down on a
base-board or panel, and with four con-
venient terminals at the corners as well
as small soldering tags at the lower
corners. An ordinary type of four-pin
valve-holder is suspended within this
hollow base, with the upper portion
projecting through a circular aperture
in the top, by four spring arms (formed
into close spiral springs at the inner
ends), which actually provide the valve-
leg sockets at one end and the solder-
ing tags at the other end of one
continuous piece of metal. Actual
trial showed that a good measure of
insulation from the effects of vibration
and shocks had been achieved. We
are glad to note that the price asked
for these well-finished and neat-looking
holders is very reasonable indeed; they
¢an certainly be recommended with
every confidence. Insulation resist-
ance, on test, proved unexceptionable.

¢+ Soldo ' Tinning Compound

A soldering compound which is
rather more than a flux is *‘ Soldo,”
a sample of which has recently been
sent for our comment by Messrs. the
Soldo Co. This material, which has
been commented upon previously in
these ‘reports, consists of a greyish

. material, with metallic specks visible
in it, packed in a small tin with a

tight 1id. If some of this is placed

on a plece of most ordinary metals,
heated to above the melting-point of
solder, the metal becomes tinned at
once, both the solder and the fluxing
material necessary to clean the object
to be tinned being present in the flux.
The makers claim that an ordinary

poker can be pressed into service to
act as a soldering-iron, and that there
is no necessity to clean the metal in
the usual manner by scraping, filing or
acids. We have had this flux in
almost daily use, in experimental work,
for a considerable period, and can
endorse the claim that the tinning of
not over-clean metal is very greatly
facilitated by its use. But we do not
consider that it is advisable to empha-
sise unduly the fact that there is no
need to clean metals before com-
mencing soldering operations, particu-
larly in radio constructional

found both earlier samples and the

latest product invaluable is in the re-.
peated cleaning and retinning needed’
by an ordinary soldering-iron, even a
gas-heated one, from day to day and

during constructional work. Practical
trial ~shows that by momentarily
placing the tarnished point of the iron
in this * Soldo» compound in its
tin, the dirt vanishes and the iron is
ready tinned for use. Similarly for
tinning  obstinately-resistant  small
brass parts and wire ends good use can
be made of it, and where a large sur-
face has to be tinned, as in sweating
brass plates together, etc., the com-
pound saves a large amount of time
and wasted -effort. The report from
the N.P.L. quoted by the makers gives
evidence of the soundness of resulting
joints. - :
National Tapped Tuner

Messrs. National Wireless and
Electric Co. have submitted for test an
example of their tapped tuner, with
ball reaction-rotor and with nine tap-
ping points, which is claimed to cover
from approximately 1,000 to 100 kc.
(300 to 3,000 metres wavelength), with
the aid of a .00o5 #F tuning-condenser
in series-parallel connection. It con-
sists of a composition tube, about 6 in.
long and 3 in. in diameter, wound
closely with a large number of turns
of very fine silk-covered wire, except
for a narrow gap just over the centre
of the vario-coupler rotor. The latter
has also a large number of turns of
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work.-
One application in which we have

fine wire on a moulded spherical
former; it is arranged transversely in
bearings towards one end of the stator
tube, and is intended to be controlled
by a knob (with bevel scale) projecting
through the front of the panel. Two
fixing screws, with suitable spacing
bushes, are provided. Terminals on
the tube itself, on heavy copper straps,
give means -of electrical connection to
the rotor winding, whilst small ter-
minal bolts and soldering tags are
provided for the grid-circuit connec-
tions and for wiring up to the selector

switch. The tappings are made in a
very neat manner with connections

inside the stator tube.  On practical
trial on a small P.M.G. aerial with a
.0005 #F tuning-condenser, the requisite-
overlap of tuning ranges was found
wanting between 630 and 612 ke. with
parallel tuning-condenser; the tuner
should be, used with series condenser
in the lower ranges. Otherwise the
range from about 869 to rio kc. was.
readily available, free oscillation result-
ing at all points. The local station,
2LLO, jammed evervthing else up to
about  Belfast’s wave, only Birming:
ham ' being obtained fairlvy clear of
London (at r2 miles from the latter);
on the No. 6 tapping point 5XX came
in at moderate loud-speaker strength’
on the one valve in London, sensibly
free from 2LO; on the ninth point
Eiffel telephony came in weakly, and
not entirely free from London, whilst
Radio-Paris in the lower range was
jammed by both 5XX and London.
On measuring by the Moullin volt-
meter method the resulting signal
voltage from the local station, without:
reaction, the figure recorded was lower
than that for any but the least coma-
mendable of plug-in coils. The tuner
can hardly be described as of a low-
loss  tvpe with such high-resistance.
fine-wire windings and dead-end effects
of a marked order. The utility of so
unseléctive a device is somewhat hard’
to appreciate at a time when the pro-
blem of mutual jamming of the rapidly
multiplying broadcast stations is so
much to the fore.
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THE ¢ NEW LOUD- SPEAKER
CIRCUIT .

Sir,—1 am glad to say t} at fmom-
able - reports  on the ““ New Loud-
speaker Circuit,”’ as described in Wire-
less . Weekly of September 2 and
September 16, 1925, are coming in
from “all parts of the country, and
hence perhaps the following remarks
may be of interest,

As ¢xplained, the action of the de-
tector valve in any form of the trigger
circuit depends upon changes of volt-
age first and foremost, rather than
changes” of current. The detector is
not only a rectifier, but also a voltage

. amplifier, rather than a power .1mp11-
fier, and therefore the greater the
voltage amylification factor .of the
detector valve, the better,

This aprears to be borne out by the
recently  published conclusions of
Messrs.  Manfred von Ardenne and
Heinert; they show that in connection
with those stages of resistance-capacity
coupled zlmpliﬁers which act as voltage
amplifiers pure and simple, anode re-
sistances of several megohms should
be used with high amplification factor
valves, and that used thus the filaments

of ordinary valves have to be run very

dim.

Von Ardenne and Heinert hope to
be able to produce special-short. fila.
ment valves with amplification factors
as high as 7o for the benefit of their
resistance amplifiers, and it is to be
hoped—for the benefit of ‘the trigger
circuit—that such valves will be avail-
able also in this country.

However, one limiting factor is the

natural capacity. to earth of the anode

circuit of the detector. In all forms
of the trigger circuit used for telephony
it is advisable that both the detector
and the valve following it should use
low-capacity sockets, and that the de-
tector anode battery and the leads
from it to the detector anode and the
grid of the next valve should be kept
as Clczu as possible from the rest of
the circuit.

Finally, the merits of the trigger cir-

cuit—details  of which have been
divulged in Wireless Weekly only—are

such that it is now being put on the
market in the form of a cabinet re-
ceiver by Messrs, Princeps, Litd., of
173, New Bond Street, with whom is
associated . Major Prince, who
originated the circuit,

There is still considerable scope for
experiment to find the best conditions
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~ some months ago,
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which pdrtuul‘n‘ valves \\ill
worl in the circuit. —Yours falthful
- (mv C. BEDDINGTON,
Villa Yol dnda, ‘Ospedaletti, Italy.

ENVELOPE No. 2
Sir,—I have much pleasure in en-
closing a photogmph of my “ Family »
four-valve “circuit set (Radio Press

Emelope No. 2, by Percy W. Harris,
i.), which I hope will be of
I constructed this set
always

M.LR.E
interest to vou.
and have

The receiver employing the ** Family”
4-valve circuit, as constructed by
Mpr, Haynes.

derived the utmost satisfaction there-
from; in fact, I find it gives far better
reception than any other of vour many
circuits which I have tried. You will
notice that it is made out of experi-
mental panels. 1 have made up your
wave-trap, and with this in circuit I
can cut London completely out and
pick up any of the B.B.C. and many
Continental  transmissions without the
slightest interference.  For London
1 only use detector and one L.F.
valve, and this gives sufficient power
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to work a small foud- speaker which
can be heard all over the house. 1
always reconimend this circuit to my
friends, for in my opinion it is quite
the best.—Yours faithfully,

A. Hav~es.
Peckham, S.E. :

Sir,—I thought you might be in-
terested in the following report of the
“ Family 7 four-valve set (Radio
Press Envelope No. 2; by Percy W.
Harris, 1\IIRE) which T built
some fmgr or five months  ago. 1
thought I would give it a good trial,
all stations “mentioned being tuned
straight into the loud-speaker, not
’phones first. The following come in
too loud for comfort and can be heard
for hundreds of vards down avenue :—
Leeds-Bradford (I am two miles from

the Bradford station), Manchester,
Newcastle, Aberdeen, Birmingham,

Belfast, Daventry and Hamburg. In
addition, the following are loud
enough to be  heard all over the
house :—Radio-Paris, Madrid, Berlin,
The Hague, Lausanne, Radio-Wien,
Radiofonica and Glasgow. With a
wave-trap I can get Cardiff, Bourne-
mouth and Sheffield quite well, also
Liverpool and Nottingham. All these
are summer-time results, so I think
the receiver good enough for anvone
and a credit to Mr, Harris.—Yours
faithfully,
A. TURXNER.
Bradford.

A HARTLEY- REINARTZ

RECEIVER .- . = #

Sir,—1 refer to the ¢ ‘Two-Valve
Hartley-Reinartz Receiver,”” particulars
of which were given by Mr. J. W,
Barber in  Modern  Wireless = for
October, and think that you mayv like
to know my experiences with a re-
ceiver of this kind constructed from
details given by A. D. Cowper, M.Sc.,
in Modern Wireless for August (*“ A
Selective Hartley-Reinartz Circuit for
Broadcast Reception 7). T followed
the latter description in nearly every

- respect, but I utilised .0oog uF variable

condensers. In spite of this, reaction
and tuning is delightfully smooth. 1
added one transformer coupled L.F.
stage, and with this combination, -and
using a four-electrode valve for this
stage, I have to de-tune 21.O, otherwise
it is too loud on L.S. Clarity is all
that ean be desired.

Selectivity appears
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THE improved Wecovalve has been fitted with
a tape filament which enhances the life and
performance of the valve. We can justly claim
that it is the most robust dull emitter valve at
present on the market. ‘

In full operation the current used is so small
that the filament glows in the dark at a dull red
heat only. In daylight it would appear that the
valve was not in use.

The Wecovalve is especially marked for service
as follows, and to obtain the best results, valves
should be selected for the function they are de-
signed to perform.

Red Spet - - =~ HF. Amplifier.
Orange Spot . - LF. Amplifier.
Green Spot -~ « Detector.

OreraTiNG  CHARACTERISTICS.

Filament current - - 025 amps.

,,  voltage . - 0Bto Tl volts,
Detector Plate Voltage - - 15 to 22 volts.
Amplifier . o~ = 22 to 60 volts,
Amcglificetion Factor - - 5 to 65

Ach for cur Bocklet, No. W545, which
' gives full details of cur new scason’s
apparatus.

- Western Efectric Compang Limifed

CONNAUGHT HOUSE, ALDWYCH, W.C.2.
Teleghene : Central 7345 (9 lines).

Works : .
North Woolwich. New Scuthgate. Hendon. ) P.A. 4 VALVE

FOR POWER

Branches : Glasgow, Leeds, Newcastle, Manchester, Biyming- AMPLIFICATION

ham, Cardiff, Southampton, Liverpool and Dublin.

‘AN ADVERTISEMENT IN ‘¢ WIRELESS WEEKLY *’ Is A GUARANTEE OF SATISFACTION TO BUYERS.
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too high in my set to allow of any
other station being tuned in, the latter
process being a two-handed affair, for
every setting of one condenser the
other onc having to be adjusted.

I find: a variable ‘grid-leak is an ad-
vantage. All the wiring is carried out
in 16 gauge square wire, and all com-
ponents are well spaced, and G.B. is
used for last valve. As stated before,
clarity is particularly good, and with
a perfectly silent background. 1
strongly recommend this set for the
local station, and it should be ideal up
to 20 miles, mmg a power valve in the
last stage for L.S

In umclusmn 1 would say that my
aerial-is about 18 ft. high and Ro ft.
long, including lead in. The set is
situated on the first floor with a double
flex 6o-ft. lead-to loud-speaker on the
ground floor. The earth is a length
of ribbon aerial buried about 1 ft. in
the ground, running under the aerial
almost to the mast. I find that this
kind "of earth gives me better results
than anv which I have tried so far,
which include water-taps, a zinc pail,
wire netting and pipes, the latter three
being well buried in the ground. The
ribbon aerial 1 find particularly effi-
cient on the shorter waves, i.e., from
so down to well below 40 metres.

Trusting the above is of interest to
vou and congratulating you on your
always most interesting and efficient
circuits. 1 am a constant reader.—
Yours faithfully,

ENVELOPE No. 9

SiR,—1  have constructed  the
¢ Efficient Single-Valve 7’ set described
in Envelope No. 9 (by Herbert K.
Simpson), and perhaps readers would
like to hear results obtained on first
night.

21O came in on loud-speaker fair,
Birmingham on 'phones good strength,
Newcastle on ’phones good strenrfth,
Madrid on ‘phones fair, but not good
volume.  Several amateurs sending
Morse. Glasgow fair, but 2L.O d]fl-

~cult to cut out. Not bad for the first

trial,

I have also constructed several other-

R.P. sets, and find them very easy to
follow during construction, They get
all that are claimed for them.

Wishing Wireless Weekly every suc-
cess.—Yours faithfully,

Streatham. H. Bracey.

SWANSEA RADIO SOCIETY

Sir,—I beg to give you a report of

the Swansea Radio Society’s annual
general meeting. I trust that it will
prove of interest to your readers.—
Yours faithfully,.

E. H. Wurre (Hon. Sec.).

100, Bryn Road, Swansea.

The annual general meeting of the
above Society was held on Monday,
October 5, at their headquarters,
Y.M.C.A. This was the Society’s first
meeting for the new session. A very
Sdtlsfd(,t()l’y report was given both as to
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following officers were elected : Presi-
dent, Capt. Hugh Vivian; Vice-
Presidents, Sir A. Whitton Brown,
K.B.E., M.Inst. M.E.; Messrs. H. K.

Benson, AM.LLE.E., AM.l.Mech.E.;
R. G. Ibams, M. S(‘ AMIEE.;
C. Kirkman, B.SC., :\.Inst.P.,

Fellow of Phv. Soc., London; Col. A,
Sinclair, A.M.I.C. E. . T\'I.I.L.L‘; W,
Guy Hodge, D. W. Walters,
Af\.M.I.E.E.; j. D. Williams, D avid
Davies; Chairman, Mr. D. P. Wil
liams; Vice-Chairman, Mr. T. S.

- Clark ; Members of the Council, Messrs.

A, E. Allsopp, A. Bates, H. K. Benson,
C. Russell Peacock, H. B. G. Taylor
and S. O. Wedlake; Hon. Auditors,
Messrs. W. E. Wright and J. Turpee;
Hon. Valuers, Messrs. A. E. Allsopp
and A. Bates. A pleasant function was
carried through at the close of the
meeting, \\hen the retired Secretary,
Mr. H.T. ’\lorgm was presented wit h
a clock. Mr.” D. P. Williams, the
Chalrman said, in making such a
presentatlon the society were recog-
nising the valuable services of Mr.
Morgan Mr. T. Macnamara thought
the present satisfactory position of the
Society was due to Mr. Morgan’s
efforts.  Mr. T. Briggs also paid
tribute, and the presentation was made
by -the Society’s first: Iady member,
Miss Hawken.

“WIRELESS”

Geo. E. Liuns. the number of members and the sound Now on.Sale. PRICE 2d.
Harrow. financial position of the Society. The 3, [ [ L
66 99
No more
Accumulators

(Registered)

RADIO COMPONENTS

(MARTIN-COPELAND PRODUCTS)

to be charged

Continuous LI&HTBattenes _

*“Telwave ” Switch-Plug and Jack.

The “Rolls Royce” of the Radio World.

Our New Hlustrated Catalogue will interest you.
TRADE ONLY SUPPLIED.
THE ELECTRICAL EQUIPMENT &

CARBON CO,, Ltd.,
109/111, New Oxrord St., London, W.C.1

WRITE FOR PARTICULARS AND
DEMONSTRATION TO

. Nomore
H. T. Batteries
to be replaced

04 v‘b. <
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Why is

REGISTERED TRADE MARK

THE HALL MARK OF “QUALITY” EBONITE?

Because it is made from finest rubber and sulphur

IT HAS ITS POLISH
PROVED ITSELF SPEAKS FOR ITSELF

All branded panels guaranteed free from surface leakage.

Write for full particulars and List B.

The BRITISH EBONITE Co., Ltd, HANWELL, LONDON, W.7
Rods, Tubes and Mouldings
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i The new itmprove %4
: . D)
‘ TCC Mansl)rlclge 31
: N Radio~the youngest and most virile of our industries—— %
progress is essential. While it has not been found ’P‘
' possible to improve the accepted principles of the Nlansbridgc ,4‘
8 Condenser—recognised as the standard large capacity §
; ! condenser throughout the world—we have found it prac- ‘P‘
i ‘ticable to improve the famous green T.C.C. Mansbridge in ;4.
' certain important constructional details.
: The new Duplex terminals (patent applied for) can be la
' used as soldering tags or to hold connections by means .Q
! of their knurled heads. The top of the Condenser is now )
. all-metal which is, of course, quite impervious to the heat %
' of the soldering iron or the acfion of the atmosphere. 3
3 T.C.C. Mansbridge Condensers are made in the largest o
‘ ‘ factory in this country sole]_y devoted to the manufacture %
.\' of condensers. They are backed by a twenty-year-old’ &J
QIR reputation for accuracy and dependability. They are )
5 fully guaranteed and British made throughout. Every <
%‘ Wireless Dealer stocks them in a wide range of capacities. - §
b=l £
: %
¢ In labour, design and material—British throughout 34
g v ~ %

b
.
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Gilbert Ad. 3805
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R. E. (HENDON) asks whether a
simple scheme is possible to aiter the
capacity of his .0002 uF variable con-
denser, incorporated in his short-
wave receiver, without adding parallel
fixed condensers, in order to employ
this on the ordinary broadcast wave-
length range of 300 to 500 metres,

Since our correspondent specifies that
he does not wish to use a parallel fixed
condenser to increase the capacity of
the one employed in his receiver, the
only solution of his difficulty is to
change the dielectric in order that the
capacity may be increased. It is
obviously not practicable to replace the
air dielectric by ebonite or mica, since
this proceeding would not only take
too long but would require consider-
able skill if intended for use when a

rapid change over was desired. It
could be arranged, however, that the
whele condenser be immersed in suit-
able oil when it was desired to employ
it on the ordinary broadcast waves.
Paraffin oil has a dielectric constant
of 2, and hence if the ¢ondenser were
immersed in this, its maximum capa-
city would be doubled. Incidentally,
its minimum capacity would also be
increased, and, frankly, we are not in
favour of the methed, which is very
messy. '

F.E.P. (TONBRIDGE) employsa
straight four-valve receiver of the
H.F., Detector and 2 L .F, type. He is
troubled by a background of ‘ mush."”’
The house electric lighting supply is
direct current, and when the main

‘Wireless Weekly

nformalion
. Department.

switch is open he has discovered that
the ** mush '’ almost disappears. He
asks our advice on how to eliminate
the interference without cutting off the
electric supply.

We would advise our correspondent
to get an electrician to insert a 100-
turn coil in series with each side of the
mains near the main switch. It should
be remembered that the wire employed
in their construction should be of suffi-
ciently heavy gauge to carry the total
current taken by the house lights.  The
coils may be wound on 4-in. or larger
formers, the size of the wire being
decided by the consideration men-
tioned above.

This procedure should allow most of
the interference to be cut out, although

4+ THE PANEL

DE LUXE

!

A RADION PANEL—with its sleek pol-

ished surface—is a joy to behold. But the
wireless enthusiast knows that its advantages
are more than ‘‘skin deep.” Its superior
insulation qualities are even more important
than its handsome appearance. Inevery way
it proves itself the ‘* panel de luxe.”

) q Rad.on is available in 21 different sizes in

black and mahoganite. Radion can also be

supplied in any special size. Black 1d. por
American Hard Rubber Company (Britain) Ltd.

square inch, mahoganite 1id. per square inchi

Trade
Mark

. Depots: 120 Wellington Street, Glasgow.
Head Office: 13a Fore Street, 116 Snow Dill, Birmingham
} London, E.C.2  [vish Agemts: 8, Corporation Street, Belfast.

Gilbert Ad. 3798
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DAVENTRY COIL
Price 1/-

To meet the popular demand we have

ALL "OOJAH™
Inductances are wrapped
In a transparent covering

and sealed with the designed a tapped Basket coil which
Registered Trade Mark will tune to over 1600 metres
“QO0JAH” WITHOUT a parallel

condenser.

GREENSLADE & BROWN
LANSDOWNE ROAD, CLAPHAM, S.W38.

Telephone : Brixton 639
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The precise device for
tuning your radio set
bears the trade mark

/RADION

In all Igranic Coils the famous Honeycomb Duolateral (De Forest
Patent No. 141344) winding is employed, and thus you are assured
low self-capacity, small absorption factor, minimum H.F. resis~
tance and high self induction—the qualities of the ideal inductance.

For all general purposes—

there is the plug type Igranic Honey-
comb Coil — long acknowledged the
standard by which. all coils are judged.
This type is available in nineteen sizes
giving wavelength ranges of from 150
to 23,000 metres and including inter~
mediate sizes of 30, 40 and 60 tums.
Prices vary from 4/3 to 17/6 eachs

according to wavelength range.

For the perfect reception of B.B.C. Concerts—

there is the Igranic Honeycomb
Concert Coil. This coil has been
specially  developed in order to
give listeners  distortionless repro-
duction  coupled with = maximum
volume when receiving B.B,C. Con-
certs. It is made in four sizes—
C.I, 114 1o 320 metres, C.2, 205 v
536 metres, C.3, 286 -to 718 metres,
4/3 each; Cd4, 402 to 1,114 metres,
4/5 or 17/~ for the set of 4, Fits all
standard plug-in coil holders,

For highly selective tuning— .

there is the Gimbal mounted Igranic
il The special method of mounting

is the unique feature o( s coil. Not

only is a pi of

the coils ssxble. bul in addition, by

reason ‘po that each coil is
rotatable about lts own axis ~ a very
fine and critical adjustment can be
made In cntlcal. regcnmhve and
rejector cm:mts t}us fine variation s
essential. afe_ twenty -sizes
available (Nos, 15 to 1,500) covering a

- total wavelength range similar to
plug type coils.

For. short wave receptzon—
The many difficulties which arise in
short wave reception owing to very
hlgh frequencies are zreatly reduced
use of the Igranic Unitune
Apenodxc Fixed Coupler.
Yet there is no difficulty in fitting. wa
any receiver having standard
holders.  You plug the coupler into the
first grid circuit, remove the aerial
lead from the set and connect it to
one of the terminals on the plug
extension  arm., The  remaining
terminal you connect to the “earth”™
terminal of the set and to earth.

75180 metres, 7/8
300-600
All reputable dealers stock [gmmc Radxo Devwes.

Write for List Y.71,

IGRANIC ELECTRIC CO., Ltd.,

149, Queen Victoria St., London. Works : Bedford. .I
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VICTORIA PRODUCTS

for better radio efficiency

THE VICTORIA VARIABLE CRID LEAK
and VARIABLE ANODE RESISTANCE
(Hlustrated above) :

The exceptional features of this component make it superior to the many
grid leaks now on the market.
It has a resistance variation of } meg. to 5 megs. obtained by a single
rotation of a Dial engraved to present readings of variation of & megohms,
Metal to metal contact. Wire wound. Resistance element always consistent
and packing impossible. Positive contact. Self-capacity practically zero.
1t is one-hole fixing, Something entirely new. Price 7/6 each.

VICTORIA LOW-LOSS CONDENSER.

Observe these Points of Superiority
Lowest losses, Min. capacity: 4 micro-micro farads. Creater wavelength
range obtained than int any other type.  Spring comtact.  Ball bearings.
Vanes insulated by ebonite supports outside the electrostatic field. Sturdily
constructed. Highly finished aluminium end plates, nicketled supports and
brass vanes. A really first-class condenser, particularly ideal for short

wavelengths.
PRICES
001, 16/~ 00075, 15/6, .0005, 14/9,  .0003, 14/-, w00z, 13/6,
Fitted with Vernier Dial and precision extension handle, as d!ustmlad 2/6 exira

on prices quoted above.

The VICTORIA
VERNIER DIAL

You can obtaina micro=.
meter variation of the’
whole condenser by
using the “VICTORIA™
VERNIER DIAL,
which has aratio of 300
to 1, obtained by a pre-
cnswn screw  motion,
No gears, therefore no
back lash. Coarse and
finetuning provided for,
Suitable for use with
any standard condenser
or variometer,

"~ Ptice 4[9

VICTORIA ELECTRICAL (Manchester) LTD.
Victoria Works, Oakﬁelq Road, Altrincham, Cheshire.

Burclays Ad.

For purposes of illustration
section _of panel is not
shawn in  correct position.

AN ADVERTISEMENT IN ¢ WiIrRELESS WEEKLY ' 1s A GUARANTEE OF SATISFACTION TO BUYERS.
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probably it will not be completely
banished owing to the nature of its
introduction. D.C. mains sometimes
bring in ‘“ mush,’’ and this is induced
from the wiring of -the house into the
receiver. To effect a complete cure it

would be necessary to introduce similar .

_coils into the mains leading into neigh-
bouring houses, since the tendency for
these adjacent systems to cause the
interference will still be present.

R. A. (Bexley Heath) wishes to
measure the capacities of a number
of small fixed condensers which he
has purchased; He states that he
has a” buzzer wavemeter available
and also one fixed condenser of .0003
pF  capacity, which value ‘he knows
to be fairly accurate,

Given an accurate buzzer wavemeter
and one condenser of known capacity,
it is a very simple matter to determine
experimentally the capacity of other
small fixed condensers.
from the basic formula

Wavelength = 1,885 ,/ LC

(metres) : :
where L = inductance in pxH.

C = capacity in pF, we can

apply this, in practice, as follows:—

Connect the small fixed condenser
of known capacity in parallel with a
coil, such, for example, as a No, 50
plug-in coil and a pair of telephones
in series with a crystal detector across
the oscillating ~circuit thus formed.
Now start the wavemeter buzzing with

-~ ties of the various small
Working

a suitable coil inserted in it, and
measure the wavelength of the former
circuit. Let X = the wavelength thus
obtained, L = the inductance of the
coil employed in parallel with the
fixed condenser, which latter we will
call C1. We now have

X=183/LCi.....(»)

Replace Ci by the condenser, of
which the capacity is required, and let
this be C2. With the wavemeter take
a second reading of wavelength with
the new fixed condenser. Let this
reading be Y. We thus obtain

Y=1835J/LCz..... (2)

Since L is the same for both read-
ings, and X, Y and C1 are known, it
follows that

Ci1 Y?
Cz2 = THF N &)
From equation (3) above, the capaci-

! fixed con-
densers can be readily obtained by
taking two wavelength measurements
as indicated. The inductance of the
coil L. may be taken as constant over
the band of wavelengths the experi-
menter is likely to employ during the
measurements, and fairly accurate
results will thus be obtained. '

W. M. (WESTERHAM)asks whether
the addition of the ¢ 2-Valve Ampli-
fier de Luxe ’’ to his crystal set should
give him good loud-speaker results
from 21.O. He states that signals on
his crystal set were weak, that the
addition of one valve of the Amplifier

Wireless Weekiy

increased them to fairly comfortable
telephone strength, but that the
addition of both valves resulted in
howling which completely drowned
all signals.

In reply to our correspondent, we
would state that unless good telephone
strength is obtained on a crystal set
alone, full loud-speaking should not be
expected when a 2-valve amplifier is
added. He would be well advised,
therefore, to pay attention to his aerial
and earth system, remembering that
height and isolation from surrounding
buildings of the aerial have consider-
able Dbearing on signal strength.
Alternative earth connections should
also he tried with a view to improving
results still further. Once really good
signals are obtained in the telephones
it is reasonable to expect the addition
of a transformer coupled 2-valve
low-frequency amplifier to give fair
loud-speaker results,

If on experimenting with the aerial
and earth system it is found impossible
to get really good signals on telephones
with the unaided crystal set, we would
advise that a single-valve receiver with
reaction be constructed, such as that
described in Radio Press Envelope
No. 9. C ;

The howling when both valves of
his amplifier are in use, of which our
correspondent complains, can generally
be cured by the very simple expedient
‘of connecting the negative terminal of
the low-tension battery to the earth
terminal of the crystal set.
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ment is obtainable.

Sir, you've been looking for me!
RXGHT along you’ve wished for a_ better fixsd

‘condenser, and now, at last, such an instru«
The Efficient Watmel is my

MAKE

B
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Buality
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which works from a

=

Soldering is simplified
by this new invention

wireless accumulator
without needing any

SURE OF

PERMANENTLY B

RESULTS

when you build your set
by soldering all connections with the

ELECTRIC
SOLDERING §
OUTFIT.

ny

S
s

et

name—a better fixed condenser, superiorin all
the points that make for-highest efficiency. Witness
my Test Report, it speaks for itself. Next time
you're at your dealers, ask to see me. ose

fon will decide you that Pm the fixed
condenser you've been looking for.

Watmel Teet Report.

S e e

o
.

=z

gas, fire, orlamp. The
CARBON soldering-bit
needs no tinning or

cleaning.
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Prices. Always ready, ever-

*0025,+008 8/6 each,

. Mica In ;

5& 1 Mies Insulationvp Capacites for Standard Geid M} lasting, neat, and

el Complete Condenser ) (5o complete i

’ﬁ‘f* ® up to 1,000 yolts, | '00005t0:0005 - 2/6 each. W’ g e b P ac.k'}id jn

‘40 Capacity checked. Btancard Fixed Condensers. wooden 0{( with in-
/‘ . Insulationup to500vols | 002,001 - /8 enoh. M structions.

“ “ after Final Assembly,

e
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e
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. Final Capacity Test.
PASSED OUT 100, Combined Grld Ieak and
EFFICIENT, Condenger « « - &/-each,

The Watmel Wireless Co., Ltd-
332a, GOSWELL ROAD - LONDON, E.C.1
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PRICE 5/6

Postage 3d.
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Or write for free descriptive leaflet

No. 24.
GOSWELL ENGINEERING CO., LTD.,
95 to 98, WHITE LION ST., LONDON, N.I
LIBERAL TRADE TERMS. ‘Phone : North 3051,
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Representative for Lancashire and Chesh

Barclays
¥:. 7. B, LEVEE, £, s

e
tiey Street, Levenshnime, MANCHESTER,
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Striking a Balance

Tuning vour set is very much like balancing a see-
saw on a trestle. By bringing up your reaction coil,
the balance is upset and the receiver *“ howls™;
then you dash across to the condenser dial and
reduce its reading, thereby stopping oscillation.
In this way a balance may be struck by alternate
adjustments, first on one dial and then on the other.

How much easier it would be to combine these two ;
adjustments on one component, to introduce a
balance over our trestle, as it were. The Seamark
Connode is the only instrument which does this.

It allows reaétion or condenser to be increased and

decreqsed until a balance 1s obtained, without :
vemoving the hand from one dial to another. )

Moreover, increase of reaction by the coil holder
can be obtained in the same direction as increase
of capacity is obtained by the condenser. If one
adjustment introduces instability, a compensating
re-adjustment may be made on the Seamark -
Connode without even altering the direction in
which the hand is moving.

If any difficulty is experienced in obtaining, write
direct to the—

Sole Patentees & Manufacturers:

C.E.NEEDHAM & BRO., Ltd.
6, MILK STREET - - SHEFFIELD

BVaVe VN

Direct from the factory to you

GRID CONDENSERS

In genuine ebonite
moulded cases sealed
against dampness,
ready for ﬂtting to
panel by means of two
serews,  Fully tested
and guaranteed accu-
rate.

I all values from .co0x
to .e005 mids. 1/3 each.

In all wvalues from
a1 to 006 mfds.
1/6 each.

FRAME AERIAL

An  exceptionally
efficient folding

Catalogue (48 pages)
post free 3d, .

ROTARY COIL
HOLDER

For  panel use where
space is important. To
obtain  variation in
coupling the coilis ro-
tated. This type of coil
holder permits zero
coupling being obtained
Fitted with two bolts
and nuts for screwing
to panel or cabinet.
Cut from solid ebonite
and hand pelished. 6/.

Send 13d. stamp for
40 pp. Bookletow Super-
Heterodynes, and how to
build them.

Peto~Scott Co. Ltd.
71, City Rd., London,E.C.1.

Owing to our big manu-
facturing facilities and
our policy of dealing
direct with the experi-
menter we can save you
pounds. All compo-
nents illustrated on
this page can be sent
per return of post.

INTERGHANGEABLE
GONDENSERS
An entirely new system,
Each condenser plugs

into the panel or into
one of a different value,

Takes up very little
room on the panel.
Each Condenser tested
and calibrated. Prices:
0001 fo .ooo9 mids.
2/6 each. ILarger values
001 to .004 mfds.
3.- each. Sockets 2d.
per pair.

BACK-OF-PANEL
COIL HOLDER

For use where coils are
to be used behind the

frame aerial with panel, Vernier move-
cenitre tapping and ment by rotating knob,
having handsome B“};d“;;“’ Lo we Indicator sfhows elxact
mouldedswivelb. gh Holborn, London,W.C,1 amount of coupling.
F(?lds ¢ ixsl‘z;vesmfﬁ %AI;THAMSTOW — 320 Wood One hole fixing with
space when not re- St. PLYMOUTH Bank of one additional hole for

wifed. 35 England Place, POOL-— indicator spindle. Two
q : /- 4, Manchester St. coils 12/6. Three coils 16/6
P.S. 3794 AN
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HAWK

MAXIMUM
Efficiency

Strength

MINIMUM

Capacity
Damping Effects
Resistance

Prices below WATERPROOF Tel. 832 Kingston,
. Wave Length using "001 Variable Con-
Coit denser in Paralle PRICE,
MAXIMUM MINIMUM
13 _ -— 2.
26 805 100 254
30 435 240 2/4
35 515 360 2/6
40 680 370 2/8
560 835 485 3/~
75 1250 600 3/4
100 . 1820 815 3/10
150 2300 960 4/8
200 8100 1870 5/4
260 8750 2200 5/8
300 4501 2300 6/~
400 4950 2500 6/6

Sold by all Wireless Dealers

Sole Manufaciurers:

ST. MARY’S ROAD,

The Hawk Coil G0 ™ syzsiron, susey”
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== - Radio Engineering
i‘n}ngﬁanc EERING? By J. H. REYNER, B.Sc. (Hons), ACG.L, DIC.

Every Experimenter, Engineer and Research
worker in radio should own this valuable
Handbook.. It contains information and data
of paramount importance to all who are
interested in the technical aspect of the
science. The whole book, comprising 484
pages, 314 illustrations, 196 pages of general
mathematics, electrical and physical tables,
and 111 tables, will prove invaluable to the
_serious experimeter.

uld -I|I1I

The Book is in nine sections
under the following headings :—
Radio Calculations and Measure-
ments, Tuning and Radiation,
Thermionic Valves, Radio Trans-

////// '

S° NOTABLE 3 e Rade Reins Aone
it pretp hotind S A D DITIONS T 4 Teegoby nd Tee
“eitnin' S TOTHELISTOF &
: _ S S

| = S REFERENCE
- é LIBRARY FOR

“ Modern =R Y 15/-
D= Post free 15/9

¢
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RADIO
COMMUNICATION"”

By J. H. REYNER, B.Sc. (Hons.), A.C.G.I., D.1.C.

Here is a book that fills a decided need of those experi-
menters in wireless who are desirous of securing more -
information. The enthusiast who already possesses an i
clementary knowledge of electricity will find this i
Handbook of great assistance. The theory of radio
communication is explained in considerable detail, and a
large portion of the book is devoted to spark, arc and
valve transmitters. Fundamental principles are dealt
with in a clear and concise manner.

RADIO PRESS, LTD.,
Bush House, Strand, London, W.C,2

Barclays Ad,
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A REAL PICTURE—the rays of the setting
sun softened by the shadows, the wonderful
colourings, and the contrasts of light and —— e
shade, all combine to give the picture a —— ; =21
touch of real beauty. —_—

And it is just the same with music. Although we
may admire wonderful technique, we would never
confuse music with the really beautiful, if it were
soulless and stri of those delicate overtones which
add light and shade, and portray the real personality
of the artist.

Now these overlones vary in frequency from one
thousand to several thousand cycles per second, whereas
the frequency of the fundamental nofes generally varies
between 250-1,200 cycles per second, which means that
the Radio Transformer is faced with the problem of
responding equally to vibrations whose frequencies differ so
widely, The R.UA. Transformer reproduces
faithfully the fundamental notes while it
loses none of those precious overtones, with
the result that it gives PERFECT MUSICAL
RECEPTION. This problem of perfect amplifi-
cation calls for years of research and careful experiment.

y Transformer will give you electrical amplification.
It takes the R.I. Transformer with 25 years’
experience behind it to give True Musical
Amplification.

When buying R.I Transformers
see that they are contained in
the R.I. Standard Sealed Boxes.

Write for New R.I. Biue and Gold
Catalogue. Free on application,

L] «+ THE MARK OF BETTER RADIO #

Adpt. R.I. Ltd., 12 Hyde Street, New Oxford Street, London, W.C.1.

P04,
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The importance of
“micrometer control

Y

*P-
!

P

.

ST

A

No. 215. Crystal Detedd‘;‘, com-

plete with end clips, screws
and drilling template, for panel
mounting .. o - 4/~

No. 196. Spare Crystal, mounted

23 ICROMETER control in a wireless set enables
/M ~one to make the most of the powers of the

instrument. ‘ Flexible "’ means of adjustment
simplify operation considerably. Every wireless con-
structor who takes a special interest in components in
which micrometer control is featured will appreciate the
utility of the Burndept Super-Vernier Dial and the
Burndept Crystal Detector.

in cup, and cat-whisker, = in For controlling condensers, variometers and vario-
TR 1/6 couplers, the Super-Vernier Dial is ideal. It gives such
No. 905. Super-Vernier Dial, fine adjustment that stations transmitting on near waves
Model A, for }” spindles (no can be separated with httle difficulty, and full advantage
projections above panel) with can be taken of the selectivity of the receiver. It may be
knob, etc. .. .. /6 said that the Super-Vernier Dial makes critical tuning
No. 907. Super-Vernier Dial, seven times as easy, because the reduction ratio of the

Model B for £” and }” spindles
(one-hole fixing condensers, etc.),
with knob, distance ring, etc. 8/6

The Super-Ver-
nier Dial! Top
view Shows tn-
lerior  mechan-
tsm,

- Branches at:
“'Belfast, Birmingham, Brighton,
Bristol, Cardiff, Exeter, Glasgow,

epicyclic gear is about seven to one. The mechanism is
very simple, and absolutely noiseless in operation. The
movement is smooth and there is no backlash. The
Super-Vernier Dial, which 1s 3} inches in diameter,
resembles an ordinary dial and can be fitted without

dismantling an instrument.

The Burndept Crystal Detector is one of our most well-
known components. Laborious ‘ pushing and pulling ”’
to find the most sensitive spot on the crystal is not
required as the cat-whisker is controlled by a micro-
meter screw. Delicate adjustments can be made quite
easily and frequent re-setting is unnecessary. The
crystal and cat-whisker are enclosed in a glass tube
which keeps out dust.

The Burndept Range includes everything for radio
reception from components to complete installations.
Send to-day for a free copy of the latest Burndept
Components Catalogue.

BURNDEPT

'WIRELESS LIMITEC
7. ////////ﬂ/’// 2

%
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%///}/////5////////////////////////////////%/// %/5/%// )

Leeds, Liverpool, . Manchester, - HEAD OFFICE : Aldine House, Bedford St., Strand,
Newcastle, Northampton and e London, W.C.2.
NOttmgham' Telephone : Gerrard go72. Telegrams: Burndept, Westrand, London
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ADIO PRESS, LTD.,

have long realised the
inconvenience, disadvan-
tage, and teven harm, to the
industry arising {rom the ab-
sence cach year of a fully repre-
sentative single wireless exhibi-
tion. The fact that both the
Albert Hall and the Horticultural
Hall Exhibitions were well
patronised this year indicates how
immensely successful a single
exhibition would have been. On
October 16 the Editor of this
journal addressed the following
letter to the trade :—

Drar SIRS,—

In our issue of Wireless Weekiy
of September 16 we protested very
strongly against the action of the
N.A.R.M.A.T. in confining their ex-
hibition primarily to their own mem-
bers, the result being that two London
exhibitions were held last year, and
again this year it has not been possi-
ble through the action of the
N.A.R.M.A.T. to have a single repre-
sentative exhibition of the wireless
industry.

As Editor of The Wireless Dealer 1
have realised still more the impossible
situation which has arisen through
the establishment of two exhibitions,
neither of which is representative, and
it is the aim of this company to alter
this state of affairs.

There are innumerable disadvantages
in two exhibitions, an important one
of which is that the general tendency

R

Wireiess
Weekly

Pwn- City, 9914

One Exhibition Only!

is for the public and trade not to buy
at the first until they have seen the
second. As there is no possibility of
an immediate and direct comparison,
many purchases are not made at ex-
hibition time. Another disadvantage
is that there is no single exhibition at
which representatives of foreign and

0l ® L'—E‘
CONTENTS.
Page
A Method of Obtammg Extreme
Selechv iy 174
The B.B.C. Wavelengdn——Some
More Figures 177
Are Low-Resistance Coils Prac-
ticable ? . 178
Designing Coils for a Short-Wave
Receiver . 181
A Device for Indoor Aerials 183
Jottings by the Way L 184
Inventions and Devclopments 186
Some Notes on Low-Power Trans~
mission .. .. 187
Short-Wave Notes and News .. 183
An HF. Transformer wntll Van-
able Coupling . 5 190
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Experiments with Neulrahsmg
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Correspenience 20t
{ Informaticn Department . 205
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colonial firms can make their pur-
chases. Moreover, exhibition pub-

licity is duplicated, whereas, if concen-
trated on a single exhibition there
would probably be a very much larger
attendance. From the point of view
of the wireless dealers, many of these
cannot afford either the time or the
money to visit two London exhibitions
at different times. The division of

STRAND-W-C2

Bush Housge-

energy in London tends to a multi-
plicity of provincial exhibitions, and
in general the present position is con-
fusing to the trade, but still more
incomprehensible to the public who
undoubtedly feel a natural resentment
at being inconvenienced by what is
really a trade difference.

I feel the time has now come when
sections of the trade must get together
to have a real exhibition comparable to
the Motor Show which is held at
Olympia. The Association which or-
ganises the Motor Show is of an en-
tirely different’ character from the
N.A.-RM.A.T, and sectional differ-
ences give place to a real exhibition
which is in the interests of the whole
trade and public alike.

The Wireless Dealer and my com-
pany in general, with its great re-
sources and unrivalled means of ob-
taining direct contact with hundreds of
thousands of the general public, and
also its great influence with the trade,
proposes to establish a single exhibi-
tion next year. If, by its influence, it
is possible to persuade the exhibitors
at both exhibitions to come together
under a single roof of their own ac-
cord, so much the better. Preparations,
however, are going forward and a
company 1is being formed to run a
single exhibition so that, if it becomes

* necessary, an organisation will exist

to provide the public and the trade
with what it wants.

Such an exhibition conducted by
ourselves would be run without profit,
and would be on a co-operative basis,
and planned by a committee of

202.)
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A METHOD OF OBTAINING EXTREME

The relative positions of the aerial and grid coils can
be seen in this photograph, the aerial coil being that
on the right.

HE problem of selectivity is most keenly
felt by those who dwell within five to
ten miles of a main B.B.C. station, and
in the case of 2LO, with its present
power of 3 kilowatts, this difficulty can
easily extend to those residing up to

fiftecn or twenty miles away.

Wavetrap Methods

The use of a wavetrap does not always meet with
success, and one frequently hears the remark, *‘ Oh,
yes, I can cut out the local station with a wavetrap all
right, but it cuts everything else out as well.”
Actually, however, the use of a wavetrap does.not
render a receiver more selective in itself, it merely
provides a means of climinating an unwanted trans-
mission, or at least reducing interference from this
source.

The method to be described in this article actually
gives a degree of selectivity to the receiver which is
little short of amazing. Further, the use of this method
actually requires one control less than that needed by a
three-coil tuner in which both aerial and secondary
circuits are tuned.

¢ Filter Coupling *’

‘A general theoretical circuit diagram is shown in
Fig. 1, and it will be seen that the aerial is coupled to
the grid coil of the receiver by means of a filter circuit
Lt Ci. In fact, it employs what one might call a
‘“ filter coupling.”” The coupling between the coils L1
and Lz has to be extremely loose if the circuit is to
function satisfactorily, and the coupling can, in fact,
be reduced to a surprising extent without producing
any appreciable loss in signal strength. It is important
that the coil L1 be a low-loss coil with a minimum self-
capacity, and the position of the aerial tap will vary
with different aerial-earth systems. In most cases,
however, if L1 be an 8o-turn coil, the 2oth turn will
give a suitable position for the aerial tap.

Relative Positions of Coils

A single-valve receiver using this circuit is shown in
the photograph, and from it will be seen the exact

OO

. will be exceedingly good.
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SELECTIVITY

By C. P. ALLINSON (6YF).

The problem of obtaining good selectivity in a single-

valve receiver is probably of no little interest to

many experimenters. The apparatus described in

this article offers a possible solution, and suggests a
line for further experiments.

0

position and distance from Lz of the filter coil L1, and
it is noticeable that not only is this coil a good distance
from the grid coil, but also that its axis is not even
parallel to that of this coil. It would be thought that
with this exceedingly loose coupling between the two
coils the signal strength would be greatly reduced, but
v hen compared with a standard single-valve receiver it
was found that no difference in signal strength actually
resulted.

Elimjnation of ‘¢ Mush *’

The adjustment of the two tuning condensers Ci and
Cz is exceedingly critical, and unless they are both
set so that the circuits L1 C1 and L2z C2 are exactly
in tune awith the desired signals, nothing at all will be
heard. When, however, they are both in tune, the
desired station will be received at normal strength with
the added advantage, however, that the background
In practice this receiver has
been found to help to eliminate mush and spark signals
to an extraordinary degree, and a direct comparison
with the receiver which was used in the signal strength
test showed that this was actually the case.

Selectivity

When the set was tested on an aerial less than three
miles from 21O, it was possible to receive Bournemouth
at good strength in the headphones without any inter-
ference at all from the former station. A test was
carried out on an aerial about ‘ten miles from this
station, and Manchester, and also Cardiff, could be
received without any interference at all.

Experiments

There is a great deal of scope for experimental work
in building a receiver on the lines indicated. There is
first of all the question as to whether the aeria] and
earth connections should be as shown in Fig. 1, the
earth going to the end qf L1, marked B, or whether
it should go to the end of the coil marked A. There is
also the position of the aerial tap which needs to be
determined for maximum signal strength on stations
whose wavelength is considerably different from that
of the local interfering station. For maximum selec-
tivity it is, of course, necessary to use as few turns as
possible between the aerial and earth taps consistent
with satisfactory signal strength. It is also necessary
to try the effect of reversing the connections going to
the coil L2, as this has a bearing not only on the signal
strength but also on the selectivity.

Aerial and Earth Connections

Other methods of connecting aerial and earth to the
filter coupling circuit are shown in Fig. 2. At (a) the
aerial and earth taps are taken to points equidistant
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from the centre of the coil Lr, while at (b) a small
coil L of 10 or 15 turns is wound closely over the
centre of the filter coupling coil L1, or it may, if desired,
be placed inside. :

Coils

Although it is so important that Lt he a low-loss
coil, an efficient plug-in coil will be quite satisfactory
to use as L2. Various coils were tried by the author in
the grid circuit, one of which was an air-spaced low-loss
coil of length about 2% times the diameter. This, how-
ever, did not appear to be very satisfactory. Whether
this was due to direct pick-up by the coil owing to its
size, or due in some way to its distributed field, it is
difficult to say. Much can be done, however, by trying
out different coils for the grid coil, such as single-
layer solenoids, wound either on solid or skeleton
formers, more or less self-supporting basket weave
coils, spider web coils, pancake coils, etc.

Reaction Control

It will be found an advantage to employ some
method of reaction by which the tuning of the grid
circuit is not altered with the reaction control. If
this is not done it will be found that the receiver be-
comes very difficult to handle when tuning in distant
stations. When working with this circuit the usc of
a variable grid-leak for Rz (Fig. 1) is almost a neces-
sity, and this is critical within a turn, or even half a
turn, in order to get maximum signal strength. This
will depend, of course, to a certain extent upon the
valve that is being used, but, in any case, it is a
refinement extremely desirable in a receiver of this
nature.

Layout of Components

In laying out this receiver it is essential that ample
space be given to all components, and the one illus-

\

Ve

Ls

:

Fig. 1.—The use of a variable grid-leak for R,, as
shown here, is to be recommended in order to obtain
the maximum signal strength with the circuitr.

trated has been constructed on a 16 in. x 8 in. panel.
This may seem somewhat buiky for a -single-valve
receiver, but it was not possible, on a smaller base-
board, to get-a sufficiently loose coupling between the
aerial and grid coils.  Geared condensers will be
found a sine qua non, for even with these there may
be a certain difficulty at times in tuning in weak distant
transmissions.

Wireless Weelly

Hand Capacity
Notwithstanding the critical adjustments required m
tuning in, quality is exceptionally good, and the way
in which Morse and interfcrence from mush are

The actual sel used in the experiments described
employs a modified form of Reinartz circuit, though

the circuit shown in Fig. 1 may prove equally
effective.

eliminated is quite a revelation. In the receiver con-
structed by the writer no trouble with hand capacity
effects was experienced at all, but this, of course, is
merely a matter of careful lay-out and seeing that the
correct connections to the variable condensers are
made. In the case of the condensers used by the
writer in this receiver, these were of the earthed rotor
pattern, and the moving plates were therefore in-cach
case couaected to the side of the coil at or nearest
to carth potential. In the case of the filter coupling
coil Li, the moving plates of the condenser Cr were
connected to earth, while the moving plates of C2 were
connected to low-tension positive. ‘It was found in
this particular receiver that earthing the low-tension
battery did not help in any way, either in facilitating
reaction control of the receiver (as a muitter of fact it
did the reverse), or increasing signal strength or
seleotivity.
Operation

As the receiver made on thesc lines will be found.
somewhat peculiar to handle until experience has been
gained on it, a few notes with regard to this may be
of help. The first point is, of course, to tune in the
local station with minimum reaction. Having got this
in at its loudest strength by adjusting condensers Ci
and Cz2, reaction may gradually be increased. To tune
in another station, increase or decrease (as may be
required) the grid tuning condenser Cz. It will pos-
sibly be found that as this is done the set will go into
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oscillation, but in view of the extremely loose coupling
between the two coils L1 and Lz, and the fact that the
circuit L1 Cr will now be out of tune with the grid
circuit, little fear need be entertained of causing serious
interference to near-by listeners.

Final Adjustments

A carrier-wave is picked up at a certain point by
svitable ‘adjustment of C2, and it will probably be
extremely weak. Now readjust the condenser Cr,
turning it in the same direction as C2, and it will be
found that over a certain number of degrees of this
condenser the set will go out of oscillation, that is
providing the reaction coil L3 has not been coupled too

Y e

{3

e

.1]”le

(b)

(@)

Fig. 2—Two methods of aerial coupling which may
be tried in place of that shown in Fig. 1.

tightly.  Note carefully the points on the condenser
Ci1 at which the set goes into and out of oscillation,
and set the dial exactly in between these two readings.
Reaction may now gradually be increased, and Co2
adjusted until the station is heard- A very slight
increase of reaction and a slight readjustment of C2 will
now bring the station up in strength very rapidly, and
perhaps a finishing touch to the condenser C1 will be
required to bring it in at its full strength.

Loose Coupling

If the .coupling between L1 and Lz is too tight it
will be found that, when the circuit L1 Cr is brought
into resonance with L2 C2, there will be a click in the
telephones and also the tuning of these two circuits
will react on each other, thus making it very difficult
indeed to receive  distant stations. The coupling
should therefore be recuced till the click disappears
and the interaction between the two circuits when
tuned independently is at a minimum. It will be
found that at a certain position of the two coils signal
strength will be excellent with comparatively easy
control and no oscillation backlash.

Aerial Tappings

It will probably be convenient to take three tappings
from the aerial coil L1, one for extreme selectivity,
which will contain the fewest number of turns between
the aerial and earth taps, one for maximum signal
strength on thehigher band of B.B.C. frequencies—say,
above about 789 kc. (380 metres)—and a third tap for
maximum signal strength for the lower B.B.C. fre-
quencies helow the 789 kc. (380 metre) mark. All
wiring should be -carefully spaced out and leads should

be made as rigid as possible, for even a slight amount

of vibration in one of the wires will be sufficient to
€ause the signal from the station being received to
swing.

October 28, 1925

Practical Tests

The receiver illustrated was tested one evening on
an aerial about 20 feet long, less than three miles from
21O, and brought Manchester and Cardiff in at equal
strength without interference from this station, Stations
below Cardiff and above Manchester were, of course,
received without interference from London, and in one
evening when reception conditions did not appear to be
at all favourable, over twenty stations were brought
in and logged without difficulty. During a test on a
much larger aerial within 10 miles of 2LO, Man-
chester and Cardiff were both received at good
strength in the headphones without interference from
London, in daylight as well as by night, while most
other B.B.C. stations were tuned in at varying
strengths, ]

Conclusions

The experimenter with this circuit must not be dis-
couraged if at first he has little luck with it, for it
requires quite a considerable time to get the knack
of handling it, but once this is achieved no difficulty
need be experienced in tuning in any desired trans-
mission, providing, of course, that it is within range,
and it will be found that remarkable freedom from
interference from ship and shore spark stations and
mush is experienced.

0 000000000000000000000000000000000000000000000000000000000000000000008

Long Distance Amateur
Communication

Mr. D. Kruse (SMTN), of Djursholm, a prominent
Swedish amateur, has succeeded in establishing com-
munication with Australian 2BK with an input of only
4.5 watts D.C. The Australian claims this to be a

1eception record, and it must certainly be a transmission
record for SMTN.

* * *
SHORT-WAVE PROGRAMME FROM WGY

Short-wave enthusiasts may be interested to learn
that programmes of music and speech are now being
broadcast from \WGY, the General Electric Co.’s
station at Schenectady, at a frequency of 7,160 kc.
(41.9 metres). This ‘transmission is carried out every
night except Sundays, from about oico G.M.T. on-
wards. The reception of these programmes has been
cffected at good telephone strength using a detector
valve and a stage of L.F. amplification.

#00000000R00000000000000000500000000005000000000000000500008000005080008
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Extension of the Radio Press
Guarantee

90 00000000000000000P0E0000000000006000000000000000000000000680006008080000

In this and future issues of Wireless TWeekly readers
will find a postcard for their use on purchasing goods
made by manufacturers advertising in Radio Press
publications. When goods have been bought from a
local retailer, this card should be filled up and posted to
the actual manufacturer of the goods. In the evént of
complaints arising over defective or faulty apparatus, if
the manufacturer wrongly declines to put matters right,
Radio Press, Ltd., will then use every endeavour to
obtain satisfaction for the customer. Full details =~
the guarantee will be found on the postcard itself.
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cies between the
broadcasting stations, as published
by the B.B.C., and the actual wave-
lengths, as measured by ourselves.

of the B.B.C. stations,

our
readers to certain discrepan-
wavelengths

Allotment of Wavelengths

it is generally understood at the
present time that, as a result of

Times,

The B.B.C. Wavelengths—Some More Figures

In ** Wireless Weekly,” Vol.7, No. 1, we pointed out inconsistencies in the published and actual wavelengths
In view of recent occurrences in this connection, we here comment further on

certain apparent anomalies.

stations are

mate kilocycle

however,
wavelengths of the main

the
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E recently had occasion to
draw the attention of

published
B.B.C.

shown in the
accompanying table, the approxi-

equivalents

being

added in accordance with our usual
practice.
¢ Official *’ Wavelengths

If the ‘‘official ”’ figures given

here are compared with those given

Official. Actual. Actual.
October 16. (Wireless: Weekly, October 13.
September 23.)

Kc. Metres. Ke. Metres. Kc. Meters.
Cardiff 849.9 353 852.8 351.8 852.8 351.8
London 821.9 365 838.7 357.7 824.6 363.8
Manchester 793.7 378 806.2 372.1 799.4 375.3-
Bournemouth 772-2 386 782.1 383.6 780.0 384.6
Newcastle 742.6 404 747.2 401.5 744.2 403.1
Glasgow 710.9 422 706.5 424.6 711.6 421.6
Belfast 681.8 440 =— - 685.6 437.6
Birmingham “626.3 479 628.1 4776 632.9 474.0
Aberdeen 6006.1 495 " - 601.6 498.7

the Geneva Conference and the
recent wavelength tests by the
European broadcasting stations,
the allocation of wavelengths is not
vet settled, pending a general re-
arrangement affecting a large num-
ber of stations. In the meantime,
however, it seems desirable that
more definite information should
be published about what is actually
being done at the moment.

In the Radio Times of October
16 the B.B.C. made reference to
the misgiving caused in certain
areas by the prospect of alterations.
They stated, too, that the prospec-
tive changes have not yet been
determined in detail, and that
ample notice would be given, in
order to avoid prejudicing the
interests of listeners.

Changes Published

A table of new wavelengths
allotted to certain B.B.C. stations,
mostly relays, on October 13, was
published in a daily paper on Octo-
ber 14. In this connection, how-
ever, we are given to understand
that the information about these
changes was only supplied at the
request of the journal concerned.

In the Radio Times of October
16 these alterations were printed.
In the same issue of the Radio

as the ‘‘ official’’ wavelengths in the
article on this subject in Mireless
Weekly, Vol. 7, No. 1, it will be
seen that “ ofticially >’ practically no

B e P

changces have been made. The alter-
ation in the wavelength of New-
castle, the one exception, was an-
nounced, as mentioned above, on
October r4, and subsequently in the
Radio Times. On the other hand,
an announcement was made from
the microphone that the wavelength
of 2LO would be raised, the actual
alteration being from 838.7 kc,
(357.7 metres) to 824.6 kc. (363.8
metres). No figures were given by
the announcer, however, and
iisteners, seeing the wavelength of
2.0 given as 365 metres in the
Radio Times, might reasonably con-
clude that the new wavelength was
to be raised above this latter figure.

For purposes of comparison, we
give in the third column the table
of measurements taken by us at
5.30 p.m. on October 13, and pub-
lished in our last week’s issue.

It will be seen that, while the
‘‘ official "’ figures given by the
B.B.C. have remained substan-
tially the same, the actual wave-
lengths have been appreciably
altered.

Monsieur Stephan,
who has lately
been broadcasting
lessons in French
from the London

Station.

sesssesssstenencssonenesene
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Are Low-Resistance Coils Practicable?

By J. H. REYNER, B.Sc. (Hons.), A.C.G.I., D.I.C., Staff Editor.

In this article, the third of his series, Mr., Reyner discusses some of the factors affecting the resistance
of coils, and describes some preliminary experiments on the actual measurement of high-frequency
resistance.

0
9
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N my last two articles I have discussed age of the whole in the case of a thin wire than in a
the general principles of selectivity, and wire of larger diameter. This effect is illustrated in
have shown the effect of resistance upon Fig. 1.
the shape of the resonance curve which It will be obvious from this reasoning that at a
is obtained. in .any given circuit. I also certain limiting gauge of wire the high-frequency
pointed out last week that, in order to
obtain distortionless telephony, it was necessary to Maximum diameter (cm.) of isolated wires having a
use a chain of more or less loosely-coupled filter cir- jo of H-F. resistance . . o
cuits in order to obtain the requisite selectivity with- e ol Ty ¢
out too sharp a cut-off.
. Frequency (kc). 100 . 200 6oo 1,000 2,000
Conditions for Distortionless Reception
Moreover, in order that the resonance curve of Copper .. ..| 0356 .025r .0I45 .0II2 .0079
a filter so designed should have a fairly flat top, it is German Silver ..\ .194 .I137 079 .00r  .043
necessary for each individual circuit in the filter to Iron at low perme-
have a definite resistance, and some examples were abilities (n=100)] 008 .006 .0034 .0026 .00I9
given showing the exact values of resistance necessary " T
m each of the filters in order to comply with the iz 2:‘:5;(3;2 L 137’ 2';’,;5_;'_22‘;.’1 -
conditions for distortionless reception. These values,
however, probably convey very little to the average This table gives the limiting diameter for various
experimenter, bccause the present state of the art 1s metals, to indicate "‘f {»‘hl"n effect in different
materiais.

such that we know very littie about the actual high-

X resi 3 ils 0 .
NHeGyEreRSHnEC O f et resistance becomes nearly the same as the D.C. resist-

The ¢ Skin Effect *’ ance, that is to say, the resistance measured with
ordinary direct current.

The above table gives the limiting diameter for
one or two various metals, which will serve to indicate
the skin effect in different matecials. The higher the
resistivity of the material, the less is the skin effect.
Thus the limiting diameter for German silver is greater
than for copper.

The problem is one which is almost incalculable
from the theoretical point of view. We know that at
radio frequencies the ‘current does not flow uniformly
throughout the particular conductor, but tends to
crowd towards the outside of the wire. This is known
as the ¢‘ skin effect,”” and is due to the fact that at
these very high frequencies the effect of the magnetic
field produced by the current, inside the wire itself Skin Effect in Coils
becomes appreciable, and tends to drive the current
towards the outside. Now this effect can be calculated
with a reasonable degree of certainty, that is, say,
within about 1 per cent., for straight conductors
isolated from all other parts of the circuit.

Now, as scon as we start to wind the wire into a
coil, or make it up into a circuit, complications are
immediately introduced. There is the mutual induct-
ance of one part of a circuit on another, which causes
an alteration of the distribution of the magnetic field.
Diameter of Wire Since the skin effect itself is primarily dependent upon
the magnetic field inside the wire, it follows that any
alteration of the distribution of the field in general will
cause an alteration of the skin effect. This is particu-
larly the vase if the wire is wound into a coil. Here
we have a large number of wires all in close proximity
to one another, and the effect of the magnetic fields
of the various wires is very considerable.

Theory and Practice
Mathematicians have certainly tackled the problem,

and formula have been devised which apply to single-
layer solenoids under certain conditions, giving an
accuracy of about 10 or 12 per cent. Very little real
success, however, has attended the efforts of the
theorists in this direction. Probably because of .this

Such calculations are valuable because they indicate
that the variation of resistance with frequency decreases
as the diameter of the wire decreases.

The majority of the current flows in a thin skin on
the cutside of the conductor, and theory shows that

Fig.1.—Illustrating how the percentage of the whole
wire usefully employed at high frequencies is greater

ik R :5—,:,'_';?’ R, e ey difficulty, and the uncertainty surrounding the whole
subject, very little is known generally about the actual

the thickness of this skin is approximately constant values of high-frequency resistance. The only satis-
whatever the size of wire. It follows, therefore, that factory method of obtaining any guide whatever is by
the effective area of the conductor is a greater percent- means of actual measurement, and, of course, the
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pacticular measurements must be carried out at the
frequency, at which the coil is to be used.

D.C. and High Frequency A.C.

There would certainly seem, however, to be a need
for more definite information on the subject.  Very
little is known even as to the order of resistance which
may be expected. For example, a cylindrical coil,

/

ll’

At

-

Sovrce
of Supply
Micro Ammerer
AY
9,

Fig. 2.—Detuning the circuit LC from resonance with
the source of supply will cause a drop in the current
Aowing through the micro-ammeter.

wound on a 3-in. former, with go turns of No. 22
gauge wire, would have a resistance of about 0.9 ohm
to direct current. How many people can say off-hand
what order of resistance may be expected from a coil
of that type at a high frequency of, say, 8o kilocycles?
As a matter of fact, even with a *‘ low-loss ’' winding
the H.F. resistance of such a coil would be more than
10 ohms.
Actual Measurements

In ofder, therefore. to clear up this very undesirable
state of affairs, and also to give a certain amount of
definite meaning to my last two theoretical articles, I
propose to give details of some actual coils of which
the high-frequency resistance has been measured. At
the same time, there must be many experimenters who
would like to obtain for themselves direct measure-
ments of the high-frequency resistance, and to this
end 1 have developed a method which is within the
reach of the serious experimenter.

Method Employed

The method is one which is capable, with suitable
apparatus, "of giving very accurate results, and even
with the comparatively simple apparatus which I have
employved, it will give results within the limits
of accuracy required by the average experimenter
and designer. It consists simply in measuring the
current in a tuned circuit inciuding the coil under
test. This current, of course, is a maximum when the
circuit is in tune with the frequency of the supply. and
falls off more or less rapidly as the circuit is mistuned.
Fig. 2 illustrates the principle of the method.

A Theoretical Example

Assumc that we have the circuit LC tuned to the
frequency of the incoming supply. If now we vary
the capacity C by a small amount, then the current
will be reduced. Let I be the current in the circuit
when in tune—that is, at resonance-—and let 11 be
the current when the circuit is mistuned. Let C be
the capacity of the condenser at resonance, and let Ci
be the capacity when the circuit is mistuned. Then
it can be shown that the actual high-frequency resist-
ance of the circuit is given by the expressior,

CGi» /) I
oCC, [
where w=27 x frequency.

R.=
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This expression involves the knowledge of :—

1. The current in the circuit, or the ratio of ths
resonant current to tfie ‘‘ mistuned *’ current.

2. The capacity of the condenser at resonance and
in the mistuned condition.

3. The frequency of the supply.

A Simple Method

All these quantities can be measured fairly. simply,
and with reasonable wccuracy, by using apparatus well
within the means of the cerious experimenter. [ pro-
pose next week to give details of a simple set whereby
the resistance of a yiven coil may be obtained in less
than five minutes. Such an instrument will be of con-
siderable service in crystallising .one’s ideas on the
subject of resistance.

Low-resistance Filter Circuits

Let us consider now the question of the building
of low-resistance filter circuits. My previous articles
have indicated the necessity for resistances of the
order of § ohms in the various tuning circuits. This
value must appear to many a comparatively high
resistance, since the D.C. resistance of the majority
of coils used on the broadcast band is below 1 ohm.

In practice, however, as was mentioned earlier in this
article, the high-frequency resistance of the common
* low-loss ** type of coil wound with 20 or 22 S W.G,
is of the order of 10 ohms.

Reducing Resistance

How then are we to reduce the resistance?  The
obvious method is the use of thicker wire, but this

179

Professor J. A. Fleming, F.R.S., experimenting with
spectal apparatus in his laboratory.

does not produce the desired for- several
reasons.

In the first-case, as was shown earlier in this ar fcle,
the effective area of conductor is less with thick wire
than with thin. Thus, although the D.C. resistance
may be considerably reduced, the H.F. resistance does

not fall so rapidly.

results,
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Variation of Resistance with Gauge

Assuming the thickness of the skin to be the same
in each case, we can obtain some idea of the difference
in resistance caused by a variation of diameter.

The resistance of a conductor is proportional to the
area thereof. The effective area of a conductor carry-
ing high-frequency current is #r* — = (r — t)* where t
is the thickness of the skin.

This expression is equal to 2art — =t’. If t is con-
stant, which is approximately the case, we have the
eftective area directly proportiona! to r.

The total area, however, is proportional to r>. Thus
doubling the diameter would reduce the D.C. resist-
ance to one-quarter, but would only halve the high-
frequency resistance.

This reasoning, it must be remembered, is only
approximate, but serves to indicate that the skin effect
introduces complications in the design of the coil.
The very fact that the wire is wound in a coil at all

oL L3:
SRS IR | =
from S L W _? 7
- / k
‘Loco/ Oscillator T %asfnfo{‘

Moullin
Voltmeter

Fig. 3.—Indicating the practical method employed by
the author for the measurement of HEF. resistance.

introduces further complications, which still further
discount the advantage to be gained from the use of
thick wire.

Inductance

Another point arises from considerations of induct-
ance. The thicker the wire, the longer will the coil
be for a given diameter and number of turns. This
means that the inductance will be slightly reduced, and
more turns must be wound on to bring the inductance
up to the correct value. Thus the resistance is again
increased,

Dielectric Loss.

Quite apart from the simple resistance of the wire
itself, there is the loss caused by the dielectric joss in
the insulation of the coil former and in the wire
itself. This is by no means unimportant, and in some
cases may even exceed the actual ohmic resistance of
the winding. It is for this reason that low-loss coils
are wound with spaced windings and with enamelled
or bare wire to reduce the amount of dielectric in the
rmagnetic field. :

Conclusions

1 shall have more to say about this next week, when
I propose to develop the theory from practical measure-
ments. It will be obvious from these remarks that
purely theoretical ideas are of little value, and that the
design of a really low-loss coil is a matter of some
difficulty. :
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RADIO PRESS, LTD. y. THE RADIO
PRESS SYNDICATE

N the case of Radio Press, Ltd., . The Radio Press
I Syndicate, before Mr. Justice Astbury, in the
Chancery Division of the High Court of Justice,

on Friday, October 16, 1925,

Mr. Robert Peel appeared as Counsel for the plain-
tiff company, while Mr. Armitage was Counsel for the
Kadio Press Syndicate.

The main issue involved was a motion by Radio
Tress, Ltd., for an injunction to restrain the defendants
from publishing advertisements, issuing circulars, or
otherwise carrying on business under the name of the
Radio Press Syndicate, or any other name likely to
lcad the public to believe that the business of the
cefendants was the same ‘as or had any connection with
the business of the plaintiffs.

The facts of the case were stated in the affidavit of
Mr. Robert A. Lodge, Associate Member of the Society
of Incorporated Accountants and Auditors, and
sccretary and chief accountant to Radio Press, Lid.

The following are extracts from the affidavit :—

The company’s objects are these: To carry on busi-
ness as proprietors and publishers of newspapers,
journals, magazines, books, and other literary work
and undertakings dealing in whole or in part with
matters relating to radio telegraphy, radio telephony,
etc., and to equip, maintain, and manage laboratories
and experimental stations for purposes of research and
other experimental work in connection with telegraphy,
telephony, and other methods of intercommunication or
with any other matter connected with the business of
the company.

We are the publishers and proprietors of Modern
WWireless, which is a monthly publication, and four
other papers, and their circulation runs into many
hundreds of thousands of copies. ~We also publish
handbooks connected with the construction of wireless
apparatus of all types, and we publish numerous types
of working drawings and charts to enable home con-
structors to construct their own radio apparatus.

It is our practice to carry out tests by our experts
upon any apparatus submitted to us by manufacturers
and to publish an editorial report of the result of
such tests in one or other of our various wireless publi-
cations. Most of our advertisers, whose advertisements
appear regularlyin our various publications, take advan-
tage of these tesis, and also many manufacturess who
never advertise in our publications receive the same
timpartial treatment, and the tests of this apparatus
have from time to time been published in our periodicals
without any fee being charged.

The result of the case was, of course, a foregone
conclusion, the actual wording of the judgment being :

*“ This court doth order that the defendants, their
servants and agents, be perpetually restrained from
publishing advertisements or issuing circulars or other-
wise carrying on business under their present name of
the Radio Press Syndicate or under any name calcu-
lated to lead the public in any way to believe that the
business of the defendants is the same as or is in any
way connected with the business of the plaintiffs.

‘“ And it is ordered that¢he defendants do pay to the

plaintiffs their costs of this action, to be taxed by the
Taxing Master.”
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By G. P. KENDALL, B.Sc.,
Staff Editor.

Having dealt with the choice of
a circuit and the lay-out of com-
ponents for short-wave reception,
Mr. Kendall here continues his
series of practical articles with a
discussion of the best methods of
mouniing various types of coils,
together with full data for con-
structing a sef of coils with
which to make a start.
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T will be remembered that last

week in considering the actual

layout and construction of a
short-wave receiver, I deferred to a
later occasion the consideration of
the actual coils used, since this is a
detail whose importance calls for
careful consideration in a separate
article.

One of the great difficulties in
designing a short-wave receiver of
universal usefulness lies in the fact
that an extremely wide band of fre-
qguencies must be covered. For
example, there are in common use
bands of frequencies equivalent to
wavelengths 20 metres (15,000 ke.),
40-45 metres (7,500-6,500 kc.), 70 to
120 metres (4,286-2,500 ke.), and
150 to 200 metres (2,000-1,500 kc.).
It is not practicable to cover the
whole range with a single coil, and
therefore one is compelled to devise
some scheme of interchangeable
units. This I propose to leave in its
details to the taste of the construc-
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With a coil of this type it is recom-
mended that the ends of the winding
be brought out to plugs, while a clip
is provided for the centre tapping.

tor, after outlining the desirable
features of such a system of ‘inter-
changeability.
An Essential
First and foremost, thoroughly
good and sound connections must be
made if any plug-in or pin and
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Designing Coils for a Short-Wave Receiver
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Some typical forms of coils designed for short-wave reception.

The self-

supporting coils in the foreground will be found the more efficient, though
the other types shown are recommended by the author for preliminary
experiments.

socket arrangement is used, since
nothing s more distressing in a
short-wave set .than an uncertain
contact. This desirable end may
best be achieved by only a smali
number of plug and socket connec-
tions, say, one at each end of the
coil, connections at other points
along the coil being made by solder-
ing to the desived turn a short length
of bare copper wire, and gripping
this with a tapping clip (similar to
those supplied by Messrs. Burndept,
Ltd.), to which is soldered a length
of flex. This scheme is thoroughly
1o be recommended, since these clips
make a good and sound connection
by virtue of their sharp teeth and
strong springs,
Importance of Spacing

Whatever plug  and  socket
arrangement is used, it should be
regarded as essential that the
various electrodes thereof should be
well separated from each other, and
on no account should the ordinary
coll plug and socket be used with
its poor spacing and large amount
of dielectric material between the
elements, Such an arrangement is
quite unsuited to reception of the
really high frequencies.

Constructional Details

For the actual construction of the
coil I would strongly advise the
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reader to make his first attempt with
an inductance wound upon one of

" the skeleton formers which are now |

obtainable from many firms, amoag
others Messrs. Collinson Precision
Screw Co., Ltd., and Messrs. Peto
Scott, Ltd., using No. 22 or 20
ecamelled wire, spaced in the
ordinary manner in the threads cut
in the side rods of the former.

Use of a Standard Former

A standard length former should
be chosen for all the coils, so that
two valve pins can be attached to
the ends of the skeleton former by
means of small brass brackets or
any other mechanical arrangement
which the reader prefers.  These
pins can then be pushed into valve
sockets (the separate leg type)
which can be mounted upon the
buaseboard of the receiver in pieces
of ebonite, thus making connection
to the two ends of the coil. The
other connection upon the grid coil
L, called for in the circuit which we
have chosen as our standard, will
then be made by means of a clip.

I would advise that quite long
formers be chosen, in order that the
windings can be isolated from the
end rings and their fixing screws by
being placed in the middle of the
former. This arrangement is of
greater importance than one might

; at first think,
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The beginner in short-wave work
will be well advised fo adopt a coil
of this kind for his first venture,
since it will certainly give good re-
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fourth coil carrying 20 turns will
complete the set, this covering the
lowest band of {frequencies con-
cerned.

When a former of this type is used for short-wave work, it should be of
something like the full length employed for coils for the reception of broad-
casting, the winding being located centrally between the ends.

sults and is very easy to construct
in a reasonably efficient manner.
Having got the set working with
such a coil, it will then be time to
consider further improvements in
the way of a coil which is entirely
air supported, wound with possibly
a thicker gauge of wire, and so on.
Quite good results are obtainable
with the coils 1 have specified, and
it certainly renders the construction
of the set very much easier than
attempting, at first, to design an
ultra low-loss inductance.

Turn Numbers

The question of turn numbers is
aiso rendered easier of decision
when a former of standard diameter
is used for all the coils, and the fol-
lowing data will serve as a guide on
first assembling the set and making
a set of coils. For the range of
frequencies in the neighbourhood of
15,000 kilocycles (20 metres) four
turns, each spaced two grooves
from its neighbour on the threaded
rods of the former, will be correct,
a tuning condenser of .o003 uF
being assumed throughout. For
the next band of frequencies around
7,500 kilocycles (jo metres) six turns
will suffice, and will enable the user
to get well above the frequency
corresponding to the 4o0-metre wave
in order to take in a number of
transmissions which may be heard
on 8,500 iilocycles (35 metres).

To cover the band of frequencies
between 4,250 kc. and 2,500 ke.
(corresponding to wavelengths be-
tween 70 and 120 metres), a
third coil will be required, whose
windings should consist of 12 turns,
again double spaced upon the
threaded side rods of the former. A

Reaction Turns

The reaction winding for each of
these coils should be of exactly the
same type as the tuning winding,
being wound with the same wire and
similar spacing wupon the former,
and in the same direction, that is to
say, as though it were a continua-
tion of the previous winding.
Leave a space of about }-in. between
the ends of the tuning winding (L1
in the circuit of Fig. 3 shown last
week) and the beginning of the
reaction winding (L2).

The reaction winding should be
variable as regards the number of
turng in circuit, and this is easily
arranged by soldering short pieces
of wire to the coil every one or two
turns, and making connection by
means of a tapping clip. As a
matter of fact, it is advisable to
make connection to both ends of
the winding by means of clips, in
crder that wider variations of coup-
ling may be obtained. The maxi-
mum number of turns upon the
winding should in general be about
two-thirds of that of the grid wind-
ing Li1. The only exception to this
rule is found upon the shortest coil
of all where the reaction winding
should be of the same size as L.

The Aerial Coil
In connection with the practical

arrangement of the coils there re-

mains the question of the aerial
coupling coil.  This can take the
shape of a coil of a very small num-
ber of turns arranged to couple
quite loosely with the secondary
winding Li1. At this point I think
1 ought to confess that in the short-
wave receiver which I am at present
using, and in which a coil of the type
which we have heen considering is
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incorporated, the aerial coupling
coi]l consists merely of a length of
No. 20 d.c.c. wire in which two
turns. are made by wrapping the
wire round one hand, and this im-
provised hank winding of two turns
is simply pushed into one end of the
coil former. The ends of this wire
are then connected to the aerial and
carth leads, and the whole arrange-
ment, while perhaps rather primi-
tive, gives perfectly satisfactory re-
sults.  Variations of coupling are
hardly ever called for, and if desired
can be obtained by pulling the coil
cut of the former, or pushing it a
little farther in.
Mounting the Aerial Coil

No doubt a variety of better ways
of achieving this end will suggest
themselves to readers who like to
make a more mechanical job of the
arrangement, and a good example is
tltustrated in one of the photographs
accompanying this article. It is de-
sirable to use more than one aerial
coupling coil to obtain the best re-
sults, for reasons which we shall see
later when considering the practical
side of operating the finished set,
and I find that with an average
aerial two turns are sufficient for use
with the two smaller coils, whose
dimensions have been given, three
turns being adequate for the next
size and four for the largest of all.

An Important Point

A concluding point regarding
the mounting of the aerial coil':
if possible let the coil consist merely
of tht necessary number of turns,
air spaced, and supported by the
stiffness of the wire itself, which
may form the necessary connectioris
to the coil. Avoid using any masses
of metal or dielectric material in
this coil, remembering that it is
inserted possibly inside the grid
winding of the set. This condition

is readily complied with when it is

Showing a good method of mount-

ing the aerial coil (seen on the right)

so that a variable coupling can be
readily obtained.

realised that no very elaborate
mounting arrangements are needed,
since variations of coupling here are
not often required.
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A DEVICE FOR INDOOR AERIALS

The method of erecting an indoor aerial described here will be found simple
to construct, and possesses the advantage of being easily erected and dis-

BBIOBIDBBE

OST wireless enthusiasts at some
time or another desire to ex-
periment with indoor aerials at home,
or on occasions when they take their
receiving gear to a friend’s house or
flat, wish to rig up an efficient tempo-
rary arrangement which can be erected

Fig. 1.—Four rubber suction discs
of this type are needed.

and dismantled easily, but which will
not deface furniture or other fittings.

The following is a description of how
such ideas can be realised by anyone
who is willing to spend a few shillings

-

mantled in a few moments.

fitter at a cost not exceeding 3d. each.
With a safety-razor blade trim the top
portions flat, as shown in Fig. 2, and
in the exact centres punch (with a
cork-borer) a hole, through which a
4B.A. screw will just pass freely.
Now obtain four pieces of fibre tube
3 in. long and of a bore into which a
4 B.A. screw will cut a thread, four
telephone terminals with 4B.A. stems,
and four } in. 4B.A. screws with coun-
tersunk heads. The next step is to
take your hacksaw or a key-cutting file
and slot the telephone terminals, as
shown in Fig. 3. All the items are now
ready for assembly, and this is done
as in Fig. 4, which is self-explanatory,
making up four complete articles.

Attachment to Walls

It will be found that on damping
the rubber suction cap and pressing
to any smooth, non-porous surface, the

WIRELESS IN THE R.AF.

A three-wire aerial, used in conjunction with two fixed frames', s ﬁtle.d‘to
the tenders employed by the R.A.F. for some of their mobile receiving
stations.

on the necessary material, and expend
a little time in assembling.

Materials Required

The. first step is to obtain four red
rubber suction dises, as shown in Fig.
1. These are familiar to most people,
being affixed to shop windows for hold-
ing light articles for show purposes.
They can be obtained from any shop

appliance will adhere tenaciously, and
cannot be pulled free with a straight
pull. As a matter of fact, the bigger
the strain thus applied the tighter the
grip, and the writer, when trying out
the first model, succeeded in pulling
an overmantel with a plate-glass mirror
from its fixings, and a catastrophe was
only narrowly averted! By pinching
the suction cap and tilting sideways
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the article is easily removed, and does
not mark or damage walls, picture
glasses, windows, mirrors, enamel,
vitreous distemper, etc.

Aerial Wire

The four completed articles can be
affixed to convenient points in a room

Figs. 2 and 3.—Showing the method
of preparing the suction discs and
terminals.

or passage, and the aerial wire, which
should be thin and flexible, laid in the
slots cut in the sides of the telephone
terminals, pulled taut, and the ter-
minal heads screwed home. The slots
ohviate tle necessity of threading the
wire through the terminals, and it is
only a matter of seconds to unscrew
the terminal and lift the aerial out. The
writer finds that thin brass stranded
picture wire makes an ideal aerial for
use with the appliances in question.

Fig. 4.—The complete assembly of
one of the wall attachments.

Applications

Such an aerial system is ideal for
erecting temporary aerials in publie
halls, ete., and should prove a boon
to flat-dwellers, as an outside or in-
side aerial can be rigged up by run-
ning the aerial wire on several of the
articles described, which can be affixed
to the outside or inside of the glass of
several windows. From the point of
view of portability, the idea leaves
nothing to be desired, as four of the
appliances with a coil of fine aerial
wire can be carried in the pocket.
The total cost of the material should
not exceed 3s., and this is considerably
less than the cost of a frame aerial
It is desirable to mention that the
articles described ahove are covered by
a Patent, and, whilst they can be made
up by amateurs and others for personal
use, they must not be manufactured
for sale to the public.
: E. W H.
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The Sincerest Form

MITATION, they say,
is the sincerest form of
flattery, though, per-
sonally, I am not con-
vinced that this state-
ment is  universally
I remember once as a small
boy giving an imitation of my
form master which my little friends
assured me was absolutely life-like.
It took place in the classroom
whilst we were waiting for his
arrival at the beginning of a lesson,
and so engrossed was I in the part
that I was enacting that I failed to
observe his entry into the room.
You may take my word for it that
he was not flattered; at any rate,
if he was be had a funny way of
showing his appreciation of my

true.

an absolutely
life-like imitation . . .

s 0 e

tribute. I remember that I found
forms distinctly hard things to sit
upon for some days after.

But in the case that I am -going
to tell you about, if you will allow
me to do so, this week, 1 think
that the imitation was really a very
flattering one.  For a long time
past, as you may remember, we
have had but two Philistines in
Little Puddleton, two men, I mean,
who did not possess wireless sets,
did not talk wireless shop, and, in
fact, neither kiaew nor cared any-
thing about wireless. These were
the editor of the Little Puddleton
Gazette and his accomplice who
fulfils the réle of sub-editor,
reporter, sales-manager, compositor
and office boy.

/ ,,:f' :
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The Conversion

Until quite recently they pre-
served their hostile attitude, but
gradually we noticed that a more
civilised spirit was creeping into
them. The Gasette has, of course,
published from time to time gar-
bled reports of our meetings, but
that, until a month ago, was as far
as it got in the way of wireless.
The first inkling of the great change
that we received was when it began
to publish little paragraphs, obvi-
ously snipped out of other papers,
about marvellous feats of reception
and transmission. These increased
in number, and presently all were
collected together into one column
under the heading of ‘‘ Radio Tit-
Bits, by Our Own Wireless Ex-
pert.””  The Gazette posters also
began to ask all and sundry : ‘‘ Are
you reading our Great New Wire-
less Feature? >  Naturally sales
simply rushed up. The paper was
sold out cach week, and COpleS
changed hands at enormous prices.
The editor saw that he had struck
a goed thing, and resolved to
develop it.

The Invitation

I was singing quite happily in
my bath one morning—I had’ risen
rather early, I remember, since I
was feeling blithe, and 'the time
had barely touched double figures—
I was warbling, as I have said,
when there came a knock at the
bathroom door. It was our hand-
maiden, who told me that Mr.
Poddleby was downstairs, and
earnestly desired speech with me.
** Tell him,”” 1 said, ‘‘ that I will
be down in a jiffy &

I have always been a pretty quick
dresser, but Poddleby is an im-
patient "kind of fellow, and he was
manifesting distinct signs of annoy-
ance at having been 1ept waiting
when I came into the dining-room
an hour and a quarter later. I
found, however, that he had wiled

‘away thc time by eating my break-
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After mutual recriminations
“1 see

fast.
he calmed down and said,
that you have not yet read your

letters.”” He picked up the little
pile of envelopes which lay beside
the coffec-pot, and ran quickly
through them.  All, I may say,
were of that nasty oblong shape.
‘“ Put the lot in the fire,” I said.
‘“ The very look of them makes me
sick.””  Poddleby picked out one
which bore the Little Puddleton
postmark, and handed it to me with

a smile. ‘‘ Just open that one and
read it,”” he begged; ‘‘ I'll guaran-
tee that it is not a bill.”’ I did as

he asked. The missive ran :—

‘‘ Dear Sir,

‘“ Could you make it convenient
to call upon me at the office of
the Little Puddleton Gazette at
four o’clock this afternoon? 1

el i
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engulfed my breakfast before
I could stop him . , ;

would like to see you in connec-
tion with our wireless feature.
I am asking Mr. Poddleby and
Professor Goop as well.
*‘ Yours faithfully,
‘ THE EpiToRr.”’

Staggered

To say that I was staggered is to
put it mildly. 1 was still stagger-
ing when the door opened, and the
maid ushered in Professor Goop in
a great state of excitement. So
perturbed was the good man that,
when a few moments later the
damsel bore in the second attempt
at my breakfast, he sat down
absen{mindedly and engulfed it be-
fore I could stop him. ** And now
that we have all fed,” he said—I
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LISSENIUM

Preferred
Rheostats—

OU have seen many wire rheostats and

potentiometers, but the new LISSEN

range offers you something you will
immediately prefer to all others.

The DUAL RHEOSTAT with no limitation—

YOU probably know the drawback of the ordinary dual rheostat—

it gives you much too small a movement range. By ingenious thought
and good making, however, the new LISSEN DUAL ¢s really two rheostats in one,
with just as big a rotary movement on each section as any two separate rheostats.

give. Its quality and its convenience and also its price are incomparable. 6 /
[ ]

LISSEN DUAL WIRE RHEOSTAT (pat. pending)

Lissen one-hole fixing, of course.

The other preferred Rheostats—

You want in a wire rheostat a brush which gives
firm, sure electrical contact, yet which moves
smoothly along and is pleasant to feel. This
you have in the new LISSEN WIRE RHEOSTATS. In
addition, the turns of the wire cannot shift and short—you
can’t get any chattering or arcing. There is a photo
engraved dial and the combined knob and pointer when
mounted fits flush with the dial, giving an extremely neat
appearance. And these new rheostats will stand knocking
about—they are so robust,

LISSEN WIRE RHEOSTAT (pat. pending) 7 ohms 4/'

" Lis’s’»en one-i;ole ﬁxin”g, of c"ours:i_s. ” 4/" e e
Takes nothing
out of the

Accumulator—

The new LISSEN WIRE
POTENTIOMETER im-

poses no drainon the L.T.
accumulator —no wasteful
consumption of current.
Embodies all the features of
the other LISSEN WIRE
RHEOSTATIC DEVICES.

LISSEN WIRE POTENTIO-
METER (pat.pending) 4 /6

Text Book of LISSEN parts free to all readers
enclosing 3d. for postage.

Ask your dealer for a leaflet on LISSEN L.F,
CHOKE amplification or apply direct.

LISSEN LIMITED

LISSENIUM WORKS,

30-32, FRIARS LANE,

RICHMOND, SURREY.
‘Phone: Richmond 2285 (4 lines). 'Grams: *Lissenium, Phone, London.”

400 ohms The user now is offered a wire wound
Lissen one-hole fixing, of course: Control better than he has ever had(

AN ADVERTISEMENT IN ¢ WIRELEss WEEKLY '’ Is A GUARANTEE OF SATISFACTION TO BUYERS.
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'L L) ””
bullying” the

NOTE-—Acoustics : the science of Sound,

Acoustics is the

mechanics of sound. This science applied to
radio means the transformation of our friend
the electrical impulse into audible sound. An
impulsive impulse, this electrical fellow,
and one of many moods. We've been close
on his heels for years, constantly improvinﬁ
his = transformation to easy. and natura
sound. Never a complete mastery, but always

Audio Transformer
The Table Talker 7

Ratio : 1-5
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Ask your Dealer
for the Brandola

90/

Matched Tone
Headphones

20/z

Radio Acoustics : transforming the elecirical impuise into audible sound
scientific study of the

Brandes

Experts in Radio Acoustics since 1908
Brandes Limited, 296 Regent St., W.x.
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electrical impulse

a sufficiently friendly understanding with
this elusive spirit of radio. * Bullying”
rhaps, but always in a friendly spint.
actfully handled in the Brandes laboratories,
he has revealed many helpful theories, and
the value of this research shows itse

If in
the quality of the Brandes instruments.
He brings the voice and music and we
get him to talk as naturally as possible.

The Bramdola

The Brandola is for those who seek supreme performance.
Specially built to bring greater volume wit?x minimum current
input and exceptional clarity over the full frequency range. A
large diaphragm gives new rounded

m giv fulness to the low registers
and new clarified lightness to the high. The semi-goose-neck

horn is constructed of materfal which eliminates harshness
or metallic resonance. Reproduction is ¢controlled by a thumb
screw on the base. Polished walnut plinth with electro-plated
fittings. Substantially yet elegantly built, height 26%, bell 127

q The countersunk screws in the bottom of the base ase sealed.

Repairs or replacemenis sequired wunder our guataniee
will be granted frec of charge provided seals are intach.

Works : Slough, Bucks

e N

Service Advertising

‘AN ADVERTISEMENT IN ¢ WIRELESS WEEKLY ”* IS A GUARANTEE OF SATISFACTION TO BUYERS.
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was just about to protest when he
raised his hand and stopped me---
!¢ let us consider the letters that
we have had from the editor of the
Gagzeite.’”” He and Poddleby were
soon hard at it, and when I had
seen them well under way I crept
from: the room and ordered a third

/

breakfast to be served in my study.

a very ancient
Lizzie

Early rising always did give me
an appetite.

The 'Meeting

Half an hour later I returned to
the dining-room, and found that
they had been so engrossed that
they had failed to notice my ab-
sence. As I entered, the Professor
was saying, ** Very well, then, we
all agree to be there at four o’clock,
and to do our best to make the
GGasetie really worth reading.”” At
the appointed hour we met at the
office, and were shown in to what
1 believe is called the ‘‘editorial
sanctum.'’ The editor plunged at
once into his subject. He ex-
plained that there was obviously a
great demand for wireless literature
in Little Puddleton, and that he
proposed to enlarge the feature at
present appearing in the Gazette.
‘“ Let me see,”’ said the Professor,
‘“ the paper has eight pages, has it
not? If two of these are occupied
by advertisements, it leaves six.
Supposing that we use five and a
half of these for articles upon wire-
less, it will leave you half a page
for news, which we consider—and
we have given much thought to the
subject—quite ample.”” The editor,
it appeared, was not prepared to go
quite as far as this, but in the end
he promised us that one page
should be devoted in future to wire-
less. :
Research Laboratories

“ And now,”’ he said, ‘‘ I want
to broach to you my great scheme.
I have heard that another publish-
ing firm is starting research labora-
tories and a test department some-
where near London. I do not pro-
pose that the Liltle Puddleton
Gazelte shall lag behind. 1 have
already arranged for the purchase
of a suitable piece of ground, and

research laboratories are now being
erected. 1 have to offer to you,
Professor Goop, the post of Super-
visor-in-Chief of the laboratories;
to Mr. Wayfarer that of Assistant
Supervisor, and to Mr. Poddleby
that of the Head of the Test
Department. May [ take it that
you accept? '’ In.a few moments
the whole thing was fixed up. ‘‘ If
you would care to inspect the
laboratories,’’ said the editor, ‘1
will tell the staff chauffeur to bring
my car round.” We jumped at
the opportunity.
We Start

He blew hard down a tube, and
a shrill whistle sounded in some
distant room. ‘‘ The car at once,”’
he ordered. In a minute or two
the noises of starting up were heard
from the yard. Clank, rrrrrup,
bang ; clank, rrrrrup, bang. ‘TFhen,
after a super-explosion, the thing
apparently got under way. ‘‘ The
car should be ready now,’’ said the
editor. We went downstairs and
found awaiting us a very ancient
Lizzie, in which sat the sub-editor-
reporter-compositor-office boy wear-
ing a chauffeur’s coat and cap.

Mag. Trouble

““ To the laboratories,”” ordered
the editor. The driver trod hard on

“some things and pulled at others.

There¢ was another bang, and the
engine stopped. Luckily we were
at the top of a hill, and when
Poddleby had given one good push
to start her off down it, all was
well, except for Poddleby, who had
to run a bit in order to catch up.
“1 am afraid,”” said the editor,
“ that my car is missing on three
cvlinders owing to a faulty mag-
reto.”’
We Inspect

We drove on in the direction of
the sewage farm, and went
on until the road suddenly
came to an end. The editor
said that we must now walk. It
was only a step, he told us. Hav-
ing pushed our way through a
quick-set hedge, and fallen into a
ditch on the far side, we crossed
three of the most clinging ploughed
fields that I have ever waded
through. We now came to a stile,
and, having climbed over it, found
ourselves on (or, rather, I should
say in, for we were well up to the
knees) a narrow piece of land on
the northern boundary of our old
friend the sewage farm. At the far
end was one of those funny little
houses on wheels that you see lying
about in fields. ‘‘The research
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laboratory,” said the editor, with a

grand wave of his hand. *‘‘ Let us
go and inspect it.”’ On the way
there 1 lost a shoe, whilst Poddleby
had a narrow escape from drowning
in one particularly soft place. How-
ever, we got there somehow in the
end. Professor Goop was in
ecstasies, which was a jolly sight
more than I was. ‘‘ Just the very
place,”’ he said. ‘' Here we shall
be able to work absolutely undis-
turbed, and before long not Eng-
land alone but the world will ring
with the fame of the research
department of the Little Puddleton
Gagzette.”’
We Forge Ahead

That was our first introduction to
the laboratory. Since then the worls
has gone forward with a will. Duck-
boards have been laid down across
the field, and new ones are always
readv to replace them when they
sink out of sight. Poddleby has
been” installed in a disused hen-
house, the temporary test depart-
ment. And we are already quite
well off fer instruments. We have
a milliammeter, presented by the
General, a most delicate and accu-
rate instrument which only lacks a
pointer,  Gubbsworthy gave us a
pair of kitchen scales, whilst
Snaggsby weighed in with a case-
opener, which he assured us was by
far the best means of getting
quickly at the inside of wireless sets
for test purposes. We have also a
home-made wavemeter of Admiral
Whiskerton Cuttle’s, which will be
all right when we have got the
buzzer to go, and a combined volt
and ammeter of *Winklesworth’s,
which is a splendid instrument if
only you can remember that some-
body made a slip over its scales,
and that when it says volts it means
amps., and wvice-versa. We are
thus, as you will see, extraordinarily

narrow
escape from drowning . . .

well equipped so far as material is
concerned. It is hardly mecessary,
I think, to refer to the giant brains
that are at the head of the Gagsette’s
laboratories. = We are going to
begin our researches any day now,
and when we do you may expect to
see something.  ~

WIRELESS WAYFARER.
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UNDER THIS HEADING

MR J.H.REYNER B.Sc.[Hons|.A.C.G1, DIC. OF THE
RADIO PRESS LABORATORIES, WILL REVIEW
FROM TIME TO TIME THE LATEST
DEVELOPMENTS IN THE RADIO WORLD.

A Real Anti-Atmospheric Device ?
TMOSPHERICS, more

particularly the
variety known as
‘“ static,”” do not

trouble broadcast re-
ception in this coun-
try as much as in America. There
are, however, cases where atmo-

L

’
L, [Ls Cs

Driver {\S L,

—

Fig. 1.—The coils L1 and L2 are so
arranged that their total effect on
the secondary coil Ls is nil.

spheric interfcrence is not only
troublesome but almost entirely
spoils reception.  This s, of

course, particularly the case on dis-
tant reception, and an otherwise
perfect transmission is often com-
pletely marred by such parasitic
noises.

Various attempts have been made
from time to time to devise methods
of eliminating this troublesome
form of interference. Such devices,
however, have hitherto met with
little success. One of the principal
difficuities in the matter is due to
the very nature of the atmospheric
disturbances.  These disturbances
are of comparatively low frequency
and the effect on an ordinary aerial
is simply to ‘‘ shock ’’ it, at what-
ever wavelength it happens to be
tuned to. That is to say, ordinary

Inventions and
Develo‘pments
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tuning is absolutely useless as a
barrier against. this unpleasant
mterference. Further, Professor
Appleton has shown that mistuning
the aerial produces no material im-
provement, a fact which has been
observed in practice, since the re-
duction in the signal strength is
more than the reduction of the
atmospherie interference,
The ¢ McCaa Static Eliminator *’

A very novel device has been
invented in America, where it is

finding considerable vogue in
eliminating static. ~The device,
which is known as the ¢ McCaa

proved to be the case with other so-
called interference eliminators.

Principle of Operation

The principle may be put in a nut-
shell as follows :—It is simply that
the aerial is arranged to be tuned
to a different frequency for the
signal than for the static. For the
reception of the signal, of course,
the aerial is tuned to the frequency
of the transmitting station, but as
far as atmospheric interference is
concerned the tuning of the aerial is
totally different.

The circuit of Fig. 1 _will make

LOADING COIL
IF NECESSARY

90 TURNS
ON 1”
FORMER

Fig. 2.—The complete circuit of the McCaa Static Eliminator.

E

—;

The use of

a three-coil holder is suggested for the coils L1, L2 and Ls of Fig. 1, as
shown here.

Static Eliminator,”’ is the result of
many years of hard work and per-
sistent application on the part of a
well-qualified engineer.  Certainly
the principles which are adopted
would appear to be scientific, and it
is quite possible that this is no
mere flash in the pan, as has often

186

this clearer. The aerial is coupled
to a secondary circuit with two coils,
these coils being arranged to act in
opposite directions and being so ad-
justed as to cancel out in their effect
on the secondary. Shunted across
the second of these coupling coils is
(Continued on page 203.)
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By L. H. THOMAS (6QB).

Signals from G6QB have probably been picked up
by many of our readers. Mr. Thomas here gives
details of some of the apparatus employed at his
4 station, and describes how good results wereobtained
without elaborate equipment.

- - Py
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ANY enthusiastic experimenters are deterred
M from making any attempts at transmission
because they have no source of power avail-
able, or because their accumulator-charging facilities
are not all that they should be. It is the object of this
article to show that much useful and interesting work
may be done in a situation that may at first seem
hopeless.

Receiving Valves Used

The writer commenced transimission in June, 1923,
at a frequency of 1,500 kc. (20c metres). A weli-
known British make of bright-emitter receiving valve
was employed, the filament being worked at 5.5
volts. The valve then passed about 1§ milliamps.,
with an anode potential of 200 volts (from dry cells).
Chiefly for reasons of accommodation, it was un-
desirable to use as many dry cells as were necessary
to give this input of 3 watts. When two of these
valves were worked ‘in parallel, it was found that
3 watts could be dealt with at 140 volts, but the drain
on the accumulator was somewhat heavy. The solu-
tion was obviously to find a valve of much lower
impedance, and yet one which did not require to be
over-run too much—no valve can be expected to live
very long when being over-run by some 50 per cent.
Several other makes of 4-volt valves were tried, all
giving precisely the same results.

A Successful Experiment

Then, more by accident (the burning-out of the last
than design, a D.E.R.

bright-emitter) valve was

Fig. 1.— The well-known direct-coupled Hartley
circuit §s very suitable for a beginner at trans-
mission on account of ease of operation.

plugged in, the filament being run on about 2.8 volts.
This valve was found to pass 40 milliamperes at 140
volts, giving approximately 6 watts. The aerial cur-
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Some Notes on Low-Power Transmission
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A group of typical inductances of types commonly
employed in transmission.

rent was increased considerably. The anode potential
was reduced to 112 volts, at which the normal 3 watts
was obtained, almost half the dry cells being dis-
pensed with, with no loss of efficiency. The filament
of the wvalve seems similar to that of the 4-volt
-75-ampere type, but thoriated, of course, and the
identical valve is still in use; it has lost none of its
emission, and works perfectly as a rectifier on its
rated H.T. and L.T. voltages.

Increasing Efficiency

This valve solved both the H.T. problem and that
of burns-out, and also made less demands on the
accumulator. Two of them are now employed in
parallel, and inputs up to 5 watts could be obtained
with 100 volts on the anodes. The writer has not yet
succeeded in finding their saturation current.

Attention was then tumed to increasing the effi-
ciency of the transmitting apparatus. It was employ-
ing the ordinary direct-coupled Hartley circuit.

New Coils

An aerial current of 0.32 amperes at 2,000 ke.
(150 metres) ‘and o.21 amperes at 2,609 kc. (r1c
metres). was obtained. The coils, which were wound
on cardboard formers with 7/22 aerial wire, were then
replaced by ‘‘ pancakes ”’ wound with copper ribbor.
on ebonite cross-pieces. These were similar in con-
struction to the coil on the left of the illustration at theé
head of this article. A great increase in efficiency
was noted, the aerial current at 2,609 kec. (115 metres)
being increased to 0.26 amperes. (The aerial at thai
time had a somewhat high capacity.)

The Radio-Frequency Choke

The radio-frequency choke L2 (Fig. 1), a duolateral
coil of the usual type, was then replaced by one of the
old inductances wound with aerial wire, and tuned
by a .o005 uF variable condenser. This increased the
aerial current at 2,609 kc. (115 metres) to 0.3 amps.,
and sharpened up the wave considerably, the input
remaining as before.
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A New Aerial

The old 8c-ft. aerial collapsed at this stage, and
the owner of the house to which the far end was
attached would not allow the writer to replace it.

Old Aerial

House

Colmter’poise

Operating
Room

Fig. 2.—Showing the relative positions of the new
and old aerials.

Accordingly a 36-ft. mast and a 3o-ft. single-wire
aerial were erected, the counterpoise now being under
the aerial instead of making an angle of 45 deg.
with it (Fig. 2).

Checking Radiation

The set was readjusted, and it was found that, in
spite of the decrease ir the capacity of the aerial
system—the new aerial being half as high as the
old—the aerial current was increased to 0.34 amperes.
By this time the writer was wondering if there was
any limit to the aerial currents obtainable with an
input of 3 watts. Now, of course, the readings of the
hot-wire meter are quite unreliable unless it is placed
at an antinode of the aerial system.  Accordingly,
making use of a crystal receiver with a Weston
galvanometer situated about zo ft. from the trans-
mitter, curves were plotted for measured received
current against observed reading on the meter, with
the latter in various positions. It was finally placed
between the aerial series condenser and the inductance.

Loose Coupling

The next alteration was to employ a loose-coupled
circuit, the coupled coils being about 8 in. apart. The
aerial current shown on. the meter with such loose
coupling is practically independent of harmonics, and
therefore much more reliable.  Power was then
increased to 5 watts (the same two D.E.R. valves
being used), and a five«wire counterpoise erected in
place of the previous two-wire fan.

Results Obtained

No difliculty was experienced in communicating
with any active European country after 4 p.m., and
two reports were received from 1he U.S.A. (one from
sHL, Tennessee—about 4,200 miles).

Since then two more American reports have been
received, signal strength apparently varying in direct
proportion with distance, since signals are mnever
reported strong at distances less than about 6o miles !

A Satisfactory Circuit

The final arrangement of the circuit is shown in
Fig. 3. The grid-leak Rz consists of two copper
strips placed half an inch apart in a jar of tap-water.
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The inductances are of }-in. copper ribbon, spaced 2 in,
on ebonite cross-pieces. The arrangement at X serves
to minimise ** key-thumps.”” Cy is ‘a Mansbridge con-
denser, capacity 2 uF, X is the secondary of an old
L.F. transformer. When using this arrangement,
pressing the key (K) causes the note to ‘‘ build up ’’
gradually, and on releasing it the note ‘‘ dies out ”’
rather than starting and finishing with heavy thuds
and sparking at the key. When using receiving valves
and dry batteries it is a distinct advantage to key the
high-tension supply—the anodes do not get red-hot
and the cells do not polarise so rapidly. The grid
condenser C4 is an air dielectric fixed condenser made
up out of old variable condenser plates, and all the
condensers are ordinary receiving condensers.

Receiving Components

It is, of course, quite practicable to construct a low-
power transmitter entirely from receiving components.
‘Standard plug-in coils have often been used experi-
mentally, giving quite good results. It should, how-
ever, be borne in mind that unly cemponents of reliable
manufacture should be employed, and they should
preferably be of the modern ‘‘ low-loss *’ variety.

Lay-out

Even when working at such frequercies as 1,500 kc.
(200 metres) care must be taken to space all parts well
from one another, and to use moderately heavy wire
for wiring-up. The components in the grid and anode
circuits should not only be well insulated from earth,
but also well spaced from any earthed conductor.
Also, in this connection, great care should be taken
that no leads can vibrate or move to any great extent,
as nothing tries the ear of a distant operator more than
trying to read a fluctuating, ‘‘ bubbly > note, perhaps
through severe atmospherics and interference. Remem-
ber, above all things, that a weak note which is pure
and steady is infinitely easier to read than an extremely
strong signal that is merely a harsh, unpleasant noise.

Difficulties Encountered

In conclusion, let it be said that no one could be in
a much worse position for transmission than the writer.
The Southern Railway, employing 3,000 volts 23
cycles A.C., is 30 vards distant, and the L.C.C. tram-
ways 50 yards away, making reception extremely diffi-
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Fig. 3.—The actual circuit now in use.

cult. Lastly, there are no electric lighting mains avail-
able. If effective transmission can be carried on in the
face of such difficulties, surely no one can say that he
is too badly placed to attempt it. I hope at some
future date to give some particulars of transmission’ at
6,667 kc. (45 metres).
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INTER, the “DX™”
VR/ season, is now approaching

rapidly, and the band of
frequencies from 20,000 to 6,000
ke. {15 to 50 metres) is rapidly
filling up with strong, weak, sharp,
flat, pure and raw mnotes. The
most conspicuous fact about the
6,667-kc. (45-metre) band is the
almost total fading of ‘‘local”’
(t.e., European) stations after about
19.00 G.M.T. On listening at
about 22.30 G.M.T., numerous
North and South American amateur
stations can be heard at good
strength, while if one pauses to
listen to a signal somewhat weaker
than the rest, it ~generally is of
British, French or Belgian origin.

French Amateurs

Speaking of French amateurs,
the writer would very much like to
know why the unlicensed trans-
mitters (about g5 per cent. of the
whole !) allot themselves such extra-
ordinary call-signs as 8PIP,
8WAG, 8DUCK, and so on. They
are all registered (unofficially) at
the ‘‘ Journal des 8, c/o M.
Georges Veuclin, Rue du Cauche,
Rugles, Eure, France,”” and any
cards intended for them will cer-
tainly reach their destination if sent
through this excellent medium. It
is to be regretted that they still
seem to prefer a tremendously
powerful ‘“‘raw A.C.” note to a
pure C.W. note of respectable
strength, judging by the transmis-
sions heard.

Belgium

The Belgians are very active just
at present, and similarly they may
be reached c/o Réseau Belge, Rue
du Congrés, Brussels. They all
now have calls beginning with a
letter and followed by a figure,
which may be duplicated (e.g., Az,
K3, B2z, etc.). -

Scandinavia

Several Finnish stations may now
be heard at about 7,500 kc. (40
metres), the chief being 2NM,
2ND, 2NS, 2CQ, and 1NA. - Their
* pationality prefix ’’ is now S, the

SHORT-WAVE NOTES AND

We propose to devote this page to matters of interest to short-wave enthusiasts.
Owing to the natural increase in this class of work at this season, and the
constantly growing activities of short-wave stations, reports of this type may be
expected to make a wide appeal.
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old prefix FN having been dropped,
The Swedish transmitters are also
to be found at good strength, the
more powerful of them often work-
ing on telephony. They all speak
and send in morse in excellent Eng-
lish, and specialise in pure C.W.
notes. They are probably, on the
whole, the leading European trans-
mitters, through their admirable
practice of placing quality before
quantity.
Transatlantic Working

Reverting -to our friends on the
other side of the Atlantic, NKF,
already well known to our readers,

The ‘‘ trailing”’ type of aerial used

on some aircraft is coiled up on a

small winch in the cockpit when not
in use.
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is again. working on about 7,692
ke. (39 metres), and may be heard

from 9 p.m. onwards. At the
writer’s station his signals are
almost unbearably loud with a

detector and 1 L.F.—the universal
‘“ low-loss ”’ arrangement. The
numerous stations calling ‘ ABC,’"
which often puzzle listeners on this
wave, are "U.S. Government sta-

tions conducting various short-
wave experiments. Among them
are, in order of signal strength,

WIZ, WIR, WVQ, WQO, WON,
and NELr. We shall miss NERK,
the ill-fated Shenandoah, this
season.

Progress in America

The strongest of the amateur sta-
tions is 1PL, and others deserving
honourable mention are 1CH,
1CMX, 2ZB, and 4ER, all of whom
can generally be heard ten feet from
the 'phones, using an ordinary two-
valve receiver. The Americans
certainly seem to have progressed
more than the Europeans in the
matter of short-wave transmission,
but they have the advantages of
their longer experience, the superior
components at their disposal, and
the tremendous influence of such
stalwarts as Reinartz, whose name
seems inseparable from short-wave
working. In addition, they are, of
course, very fortunately situated in
being allowed considerable freedom
in transmitting hours and so on.

The Higher Frequencies

The 15,000-ke. (20-metre) band
seems to be rather neglected nowa-
days. It certainly appears that it
is less suitable for consistent long-
distance C.W. transmission than
the 6,667-kc. (45-metre) band; this
may be on account of the fact that
it is much more dificult to obtain
a good, pure, steady note on the
(In this country,
too, it is more difficult to obtain a
licence for the lower wave !)

[The Editor will be glad to
receive reports on matters of speciul
interest to short-wave enthusiasts
for inclusion in these columns.]
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The primary and secondary windings of the trans-
former are wound on slotted fibre or ebonite discs.
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O interested visitor to the recent Radio Exhibi-
N tions could fail to remark that, whilst great

efforts have been made to eliminate losses in
tuning coils, condensers, valve-holders, and some other
components, little or no attention has been paid to the
H.F. transformer, which remains practically where it
was two years ago.

Heavy Gauge Wire

The writer, after many experiments, has been led
to the conclusion that, to obtain full efficiency, not
only should the windings be made of wire of much
heavier gauge than is generally the case, but provision
should be made for varying the .coupling between
primary and secondary. The transformer about to be
described is the practical result of these considerations.
It consists essentially of two basket coils of a type
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Fig. 1.—Dimensions for drilling the ebonite supports
may be taken from these diagrams.

devised by the writer, mounted in such a way that the
coupling between them 1is capable of continuous
variation between two limits.

Winding the Coils
The coils are wound upon fibre or cbonite discs,
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An H.F, Transformer with Variable Coupling

October 28, 1925

By C. C. PRIOR.

High-frequency transformers of the type described here
retain the advantages of the plug-in method of making con-
nection, while they may reasonably be expected to be more
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efficient than many conventional transformers.
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5 in. in diameter with 1}-in, centres and 11 slots. In
order to ensure good air spacing of the turns, match
sticks are affixed by seccotine or similar adhesivef
radially along the centre line of each spoke on both
sides of the coil former. This method retains all the
advantages of basket winding, whilst at the same time
ensuring a rigid coil.
Mounting

The mount consists of an upright piece of ) in.:
ebonitc 3% in. long by ¢ in. in width. The base is 4
piece of 1-in. ebonite 1} in. square (Figs. 1 (a) (b) and
{c)): ~The base is drilled and- fitted with .valve pins, <o
that it may be. plugged into the standard four-socket
valve-hoider. The upright is fixed to the base by two
5 B.A. bolts, which are screwed into holes drilled and
tapped in one edge of the base. Fig. 2 will make the
construction clear. 3

A short length of 2 B.A. screwed rod is passed
through a clearance hole drilled 1 in. from the top
of the upright and secured by two nuts, one on each

Fig. 2.—Showing (a) the method of mounting the
windings, and (b) how the ends of the windings
should be connected to the legs of the transformer.

side, screwed tight. The coil intended to form the
primary is now slipped on the rod and secured by a nut.
It is intended that the secondary coil shall slide baclk-
wards and forwards on the rod, and for this purpose it
must be fitted with a bush. Most of the bushes
obtainable commercially are too long and too cumber-
some, and it is best to construct one for the purpose.
It is easily made by sweating together an ordinary flat
2 B.A. washer and one of the small spacing washers
3 in. thick used for spacing the fixed plates of variable
condensers.

Coupling Adjustment

After fixing the primary coil, a helical spring is
slipped over the rod and the secondary coil, with its
bush, then placed in position, the flange of the bush
being on the outside. A knurled nut is then screwed
on to the rod. (That used by the writer was taken
from an old dry battery.) The spring should be
of wide mesh, so that it may be:short enough when
compressed to permit of the closest coupling of the
two coils. It is easily made of 20 or 22 S.W.G. brass
spring wire by winding half-a-dozen turns on a 2 B.A.
rod.
The writer has found the results obtained with this
transformer greatly superior to those obtained with
the ordinary type of instrument.
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Only exceptional manufacturing

resources permit this new Brown
A-type Headphone being sold at 30/

JBrown A-type Headphones are unique. For sensitive-
ness they enjoy an international reputation. On sea,
on land, in the air you will find them being chosen in
preference to all others. Their wonderful reliability
and power to respond to the weakest signals makes
them an essential part of the equipment of the pro-
fessional wireless operator.
But, like many another superlative product, their cost
of manufacture—due to their intricate design—has
unavoidably been somewhat high. Many wireless
'enthusiasts who coveted them could not afford their
price. Now, however, after many months of patient JB[‘own A_type
experimental work, weannounce an entirelynew J3rowi
A-type Headphone—a simplified instrument more suit- 30/ -
able for mass production. We guarantee that these
new ’phones contain all the essential features of the
standard A-type—the same tuned reed principles of .
reproduction—the same superior workmanship—the
same high standard of material. At 30/- they are a
The Croeal & m“mpvl;iu find that the repl £
e stal Set user nd that the replacement o
his oldryphones with a pair of the new J8town A-type The New IJrown
will mean an amazing increase in signal strength, while ;7 3 Loud Speakers
the multi-valve Set user will find that stations pre- I Wireless Dealers are now show-

viously elusive can be logged with ease. If you have any |  ing a complete range of Brown
Y 88 difficulty in o0b- ! Ioud Speakers from the new

taini’ng from you} j Hy at 30/- to the superb Q-type
usual source o, costing £15-15-0. Before buy-
S- G- BI'OWI], Ltd-; N. ACton’ London, W'3 supplv, write to ing your Loud Speaker be su¥e
Retail Showrogms: 19 Mortimer Street, W.r. us at once. to hear the I5rown—no other

15 Moorfields, Liverpool. 67 High Street, Southampton, ‘oo can approach it for purity of

Depots (Wholesale only): 13 Bushy Park, Bristol. tone and volume.
Cross House, Westgate Road, Newcastle.

- Ex‘ﬂbel> éu
AN AQVERTISEMENT IN ‘“ WIRELESS WEEKLY ** Is A GUARANTEE OF SATISFACTIO¥ T® BUYERS.
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The Wuncell Dull Emitter

Voltage 1-8 volts. Consumption '3 amp.
W for Detector and L.F. 14/
Wz for H.F. Amplification. 14/.

Wuncell Series WR1 &
WR2

WR1 for Detector and L.F. 16/-
WR2 for H.F. amplification 16/-
For use with any accumulator from
2 volts to 6 volts.

The Cossor Loud Speaker
Valve W3

Voltage 1°8 volts. Consum?tioq 5 amp,
Price 18/6

B RbEsbetsddddbbbtdtddddddddbhdhdddddddddd

i
f

"';

and be money in pocket

VERY week sees several thousand
wireless enthusiasts leaving the
ranks of the bright emitter valve
users and changing over to Wuncells.
And each month these new adherents
make a practical saving of several
shillings in reduced accumulator re-
charging fees. But this is not the ocnly
economy effected. The new Wuncell
possesses a filament having exceptional
long-wearing qualitics. Owing to the
fact that the valve operates at its best
when the filament is barely glowing,
it is subjected to very few stresses.
The Wuncell filament is made under
a process known only to Cossor. It
is built up layer upon layer. Each
layer means additional strength. This
process ensures a filament wonder-
fully productive of electrons—and
when allied to the well-known Cossor
electron-retaining design of Grid and

Anode, obviously an ultra-sensitive
valve is the result.

Now is the time to change over to
Wuncells—and start saving money.
If yours is a multi-valve Setoperated
from a 4 or 6-volt accumulator it is
unnecessary for you to discard all
your valves at once, you can change
over one by one as your existing
valves become useless. For your
convenience the W.R. series of
Wuncells has been evolved. These
are 1-8 volt valves with special bases
which permit the Wuncells being used
with 2-volt, 4-volt, or 6-volt ac-
cumulators without the slightest
alteration to Set. A small in-built
resistance controlled by a switch en-
ables the valve being used on any
voltage between 2 volts and 6 volts.
Get acquainted with these super-
economy valves without delay—your
dealer can supply you with interest-
ing descriptive folders free of charge.

Issued by A. C. COSSOR LTD., Highbury, London, N.5

Gilbert Ad. 3817
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The first meeting of the

Futureof (- = .0 o appointed by

Broadcasting.

to advise as to the future policy in
regard to the broadcasting service
will take place on November 19,
1925, under the chairmanship :of
Lord Gainford.

* * *

Relaying The recent ‘‘ Round the
the Continent '’ test by the
Continent. British Broadcasting,
Company, while not an unqualified
success, certainly more than realised
expectations in some directions.
The scheme agreed upon was fairly
closely adhered to during the tests,
several well-known Continental sta-
tions being picked up and re-
broadcast.

While the reception of the Paris
stations was marred by interference,
Brussels (Radio-Belgique) came
through very well indeed. Stations
in Germany, Spain, Holland, and
ITtaly were also picked up with vary-
ing success.

October 29 is the date announced
for the next Continental relay.

* £ L]

In order to comply with popular
demands, Daventry will transmit
dance music as a regular feature
from November 2. This music will
not be played by the Savoy and
studio bands only.

* * *

Experimental work will
shortly be in full swing
at the Government high-
power station at Rugby, which is
now nearing completion.  Experi-
mental apparatus for wireless tele-
phone work is included in the equip-
ment.

We understand that the services
of Rugby- will be available to the
public  for communication with
America early in the New VYear,
though not, of course, by means of

The Rugby

Station.

the Postmaster-General .

i L e i

Wireless

News

telephony. It is quite possible,

" however, -that the latter develop-

ment is not very far distant, but a
great deal of experimental work
must be undertaken before the
scheme becomes practicable.

* * 3

A wireless fog signal will
shortly come into opera-
tion at Cape Silleiro,
Spair, on the Galician coast. The
warning will take the form of the
letters OR broadcast on a musical
note of 8co vibrations per second,
during 30 seconds in every five
minutes. \
A wavelength of 1,000 metres will
be used, and the average ship’s
receiver will be able to pick up the
signal at a distance of 30 miles.
* * *

Armistice vve hear that the British
Day  Broadcasting Company
Wireless. has under consideration
the broadcasting of a Requiem on
Armistice Day, and also the noise
of a busy street a short time before
the striking of the hour of eleven,

Wireless
Fog Signal.

in order to show by contrast how ~

thorough is the silence.
* < *

The Radio Association
will hold a dinner at the
Hotel Cecil on Novem-
ber 19. The Duke of Sutherland
will preside, and among those who
are expected to be present are Mr.
Marconi, Lord Wolmer, and Mr.
J. C. W. Reith. Some of the
speeches at the dinnér will be broad-
cast from 2LO.

The Radio
Association.

* * *
. Hamburg, Monaco,
; oreign  Breslau and Frankfort,
rogress.

stations, which are now
working on 11 kilowatts, are shortly

to raise their power to 1o kilowatts

each, thus bringing the number of
high-power stations in Germany to
Six.,

191
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In addition to a high-
power station. which is
being erected at Rosen-
hiigel, near Vienna (Austria), two
relay stations will shortly be opened
at Salzburg and Klagenfurt. The
station at Graz, which was formerly

Wireless in
Australia.

a relay station, has now been
changed to a main station, owing to
the great popularity it has achieved.

% ES ¥*

Radio Wien, Vienna, has been
carrying out trials on 750 kc.' (400
metres) from 10 to 11 a.m., and at
6 p.m. Later on, transmission will
also take place at 10 p.m. An
account of their reception from any--
hearing these transmissions
would be appreciated by Col. Franz
Andule, Rudengasse X1, Vienna.

* * *

h Six vessels owned Dby
an;.ll_ess the Companhia Nacional
on Ships.

de Navegacao

Costeira, of Rio de Janeiro, are to

be equipped by the Marconi Co.,

Ltd., with wireless installations of

the largest and most complete type

supplied to ships.

The installation for each ship will
comprise a 1} kw. quenched spark
transmitter, a 1% kw. continuous
wave valve transmitter, valve
receivers for spark and continuous
wave reception, a wireless directjion
finder and a broadcast receiver of
the type which is designed especi-
ally for ships. Loud-speakers
operated by the broadcast recetver
are to be installed in the music
room and in the smoking-room of
each ship.

¥ * *

Broadcasting It iS announced that

University -the British Broadcasting

Lectures.  Company will open a

studio at Oxford, possibly before

the end of the Michaelmas Term,
in order to broadcast lectures,

Union debates, and special gather-

ings.
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% A series of experiments
bl = couplings are here\.de.
; much valuable and |
This plug-in type ;H R G T T TR IR
f H.F. trans- e ) .
:ormer is '.:w:i_ circuit, while a highly damped
aerial, tightly coupled to what

N tackling the problem
of improving the high-
frequency side of our
receiving  apparatus,
we are immediately
faced with a number
of difliculties. Every student of
the subject is acquainted with the
fact that if both the grid and anode
circuits of a valve are tuned to the
same wavelength and are reason-
ably ‘‘ low-loss '’ in design, self-
oscillation will at once occur, at
least at those frequencies in which
most of us are interested, namasly
the broadcast bands and the
higher frequencies. The causes of
self-oscillation have frequently been
discussed in this journal, so that it
1S not necessary to enter into details
here.

Self-Oscillation

Although  the inter-electrode
capacity of the valve is usually
blamed for all of the trouble, the
capacitative coupling between the
vartous wires in the grid and anode
circuits, as well as stray magnetic
couplings, probably account for 1l.¢
greater portion of the effects.

porated in the
¢ Special Five”
Receiver, de-
scribed by Mr.
the
November num-
ber of *‘ Modern
Wireless.”” It has
a special neutral-

ising tapping.

Harris in

%a

Stability in such circumstances can
be obtained by introdueing damping
into either the grid or the anode

circuit, or both, and as a matter of

fact, in the past stability in

receivers has often been the result

HI+

Y &

L

LOOO00000

3
L&

would otherwise be a low-loss grid
circuit, may have a similar effect.
Since my return from America [
have devoted a good deal of time
to studying the problems of
stability and efficiency in high-
frequency amplifying circuits.  In
the present article an attempt is
made to provide data based on prac-
tical experiments conducted in my
laboratory - during the last few
weeks.

The Testing Set

In order to conduct these tests,
a special testing set was constructed
to enable rapid changes in circuit
arrangement to be made with a
minimum of trouble. For prac-
tically all the experiments three
valves were used (high-frequency,
detector, and one note magnifier).
The tests are not claimed to be

HT+

Figs. 1 and 2.—Using the conventional barrel type of H.F. transformer, it
was found that the tendency towards self-oscillation was less when the
secondary was. tuned (Fig. 2) than when the primary was tuned (Fig. 1).

of thoroughly bad design. For
example, a high-loss coil in the
grid circuit may introduce quite

sufficient damping to stabilise the

quantitative, but 1 hope they will
give sufficient information to indi-
cate lines of research which many of
our readers may follow.

% e
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E . L
M.I.R.E., Assistant Editor. =
vith various forms of H.F. =
~ibed .in detail, supplying %
teresting information. =
A

Note Magnification

In the first experiment the instru-
ment was arranged to have a
reasonably low-loss grid circuit
loosely-coupled to an aerial. The
coupling between the high-fre-
quency and the detector valves was
provided by the well-known barrel
type of high-frequency transformer.
The detector was coupled to: the
note-magnifying valve by a trans-
former of good make, a suitable
valve for note magnification being
used. It is not mecessary to give

any details of the audio-frequency -

side, as this was quite conventional,
the object of using the amplifier
being to provide good clear signals
and to avoid the necessity of wear-
ing headphones during most of the
experiments.

Oscillation Tendencies

To test the general tendency of
such a set to oscillate, a bright
emitter high-frequency amplifying
valve was placed in the first circuit,
this being followed by a good
general-purpose valve for the detec-

Vz
C,
G
4
cZ R;
<

Fig. 3.—Showing one circuit arrange-
ment_using the special tapped coil as
tHe primary of the transformer,

tor. The primary of the high-
frequency transformer was tuned.
€hoosing a normal voltage for the
high-frequency and the detector
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FUTRALISING

The specially tapped
Gambrell C coil used
by Mr. Harris in these
experiments is shown
mounted in a ‘° Trans-
’ with a second

an H.F.

transformer.

adapta’
coil to form

valves, as indicated by the makers,
the set passed into oscillation when
the anode circuit was brought any-
where near the tuning point of the
grid circuit. Actually - with a
0003 pF condenser and the high-
frequency transformer designed to
cover the 1,000 to 500 kc. (300 to
600 metre) band, self-oscillation
occurred over about 20 degrees of
the condenser.

Tuning the secondary instead of

‘the primary of this high-frequency

HI+

Fig. 4—Here half the winding of a

tapped C coil is used as the transformer

primary, the other half serving as a
neutralising winding.

transformer, leaving other condi-
tions the same, brought about an
appreciable reduction of the ten-
dency to self-oscillation, for it was

193
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now found that this occurred over
a band of only about 10 degrees.
The next step was to substitute for
the barrel type of high-frequency
transformer a Gambrell ¢ Trans-
adapta,’”” which enabled plug-in
coils to be used as primary and
secondary respectively,  With a
suitable Gambrell coil tuned to
approximate to the wvalues, for
primary and secondary respectively,
of the barrel type of transformer,
and tuning the primary, oscillation
took place over a much wider band
than was the case with the barrel
type of transformer. This was to
be expected, as windings of this
type are of lower resistance. On
changing over to the tuned second-
ary, the tendency to self-oscillation
was considerably .reduced. Re-
versing the direction of one of the
windings checked self-oscillation
altogether.

Small Primary

Using two Gambrell C coils in
the Transadapta as the high-fre-
quency transformer and tuning the
secondary, still using the valves
above-mentioned, self-oscillation
occurred over a band of about 10 or
15 degrees. Messrs. Gambrell
recently prepared for me a number

4
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of C coils with tappings at the
electrical centre, and I .now used
one of these tapped C coils as a
primary, using only half of the
winding (between one end and the
centre, tap of the primary winding
itself).  This, of course, had the
effect of considerably reducing the
coupling between primary and
secondary, and 1 soon found that
half the C coil loosened the coup-
lings to such an extent that the ten-
dency to self-oscillation was com-
pletely removed. A considerable
increase in high-tension voltage still
failed to set up oscillation, and it
was not until I substituted, for the
valves mentioned, two D.E.5
valves {which oscillate very freely)
that oscillations were set up again.
With suitably adjusted voltages,
using these valves, there was sufli-
cient feed-back, using half of the C
coil, to give oscillation over a band
of 6 to 10 degrees.

Reception Test

The next step was to wire up the
circuit shown in Fig. 4, in which
one-half of the C coil was used as
the primary of the high-frequency
transformer, the secondarv of
which was tuned, and the other half
was used as a neutralising winding
connected Lo a small neutralising
condenser, joined to the grid of the
high-frequency valve. This is the
method used in the Grebe Synchro-
phase receiver, which T have found
gives such excellent results. The
method is quite old and was given
in Q.5.T. in January, 1924. I-soon
found that the circuit neutralised
admirably, and proved to be highly

HT+

~

e

Figs. 7 and 8. ~Two forms of the American ‘' Rice Circuit,

tapped C coil was used as a pri-
mary, and a further C for the
secondary.
High-Tension Voltages
Before the neutralising circuit
was connected up, using only

HI+

Fig. 5.—*7"um'ng the primary of the
transformer in this circuit showed
an tmprovement over the results

obtained with the Fig. 4 circuit.

half of the C coil as a primary,
it was found that with D.E.5
valves, 42 volts high tension was
sufficient to produce oscillation.
On a reduction to 36 volts the set
was stabilised but possessed no
wreat  amplification properties.
With the neutralising circuit, as
shown, joined up, any voltage
desired could be used and the set
could be stabilised by adjusting the
neutralising condenser.

Tuned Primary

The next experiment was to tune
the primary instead of the
secondary, as shown in Fig. 3.
On all tests on signals and without

quantitative  measurement,  this
HT+
V,
C. :
ﬁi

/
C,%Ra

L; L.

»” with tuning

of the primary and secondary of the H.F. transformer respectively.

cfficient when tested on signals, a
number of the Continental stations
working the loud-speaker at full
strength. When testing on signals
an A coil, untuned, was used as a
semi-aperiodic aerial coupling to a
€ coil in the grid circuit. The

seemed to give better results than
was the case when the secondary
was tuned. The adjustment of the
neutralising condenser was found
much more critical, however.
Excellent signal strength was ob-
tained as before.
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A Stable Circuit
The next circuit (Fig. 6) was
particularly interesting, as the
neutralising winding was in the
grid circuit of the valve, leaving the
anode circuit quite free of any

Fig. 6.—A form of circuit which was
found capable of being stabilised
with little difficulty.

special winding, thus enabling the
barrel type of high-frequency trans-
former, as well as the Transadapta,
to be tried. This circuit neutralised
easily, and once the setting had
been found, it ‘‘ stayed put »’ over

“the whole band of wavelengths

covered by the .ooo3 uF condenser.
The tuning of both primary and

secondary of various makes of
barrel transformers and Trans-
adapta was tried. The Trans-
adapta transformer proved, as

would be expected, the more effi-
cient arrangement, although all the
well-known makes -of barrel-type:
transformers showed up well.
Filament Protection

The next experiment was with
the circuit known in America as the
Rice Circuit, shown in Figs. 7 and
8. Here it will be seen that the
whole of the grid circuit inductance
is tuned by the variable condenser,
while the filament is taken to the
centre tapping. In all these experi-
ments the same neutralising con-
denser was used (that made by
Messrs. Gambrell), but as in this
type of condenser it is very easy to
short-circuit the plates, it is advis-
able to place in series with it a
.01 pF or larger value condenser,
to prevent accidental damage to the

valves. This procedure is strongly
recommended to those who may
repeat  these  experiments, for

examination of a number of cir-
cuits given will show that contact
between the plates on the neutralis-
ing condenser will cause an imme-
diate burn-out of the valves.
The Rice Circuit

The Rice . Circuit, tried with

tuned primary and tuned secondary,
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neutralised easily. and kept its
adjustment over a wide band of
wavelengths. The next experiment

consisted in substituting for the

transformer a tuned anode coup-
This

ling, as shown in Fig. q.

with double-sized primaries. I
then tapped these in the middle and
tried them with the circuit indicated
in Fig. 4. Quite good results
were obtained with this high-fre-
quency transformer, and the coup-

2
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Fig. .‘_)..—Thl's modification of the Rice Circuit, employing tuned anode
coupling, was found to be distinctly better than the circuits employing
conventional H.F. transformers.

again was easily -stabilised, and
seemed to give distinctly better
signals than the transformer
method, either with a tuned primary
or a tuned secondary.

Suitable Coils

All  the experiments above
described can be performed with
any reasonably efficient inductance
which has a central tapping.
Messrs. Gambrell will supply the
tapped C coil upon request at a
very small extra charge, or single-
layer solenoids with a central tap
can be used. Two low-loss induct-
ances, for example, will work
admirably in the Rice Circuit, the
coil used in the grid circuit having
the central tap as indicated.

Selectivity

So far as selectivity is con-
cerned, mone of the arrange-
ments given above was at all
biilliant, even when, as in the
case of the Transadapta, ‘the
coupling was made very loose,
with a small coil for the primary.

Real selectivity, however, was ob-~

tained by using a high-frequency
transformer recently placed on the
market by Messrs. Peto Scott; the
secondary of this consists of a
single-layer coil of fairly heavy wire,
spaced, while the primary consists
of a fine wire winding on a small X
former, placed inside one end of the
ebenite tube carrying the secondary.
Messrs. Peto Scott kindly made up
for me 4 number of transformers

ling between primary and secondary
was sufficiently weak to prevent

sufficient feed-back to set up self-

oscillation.  Selectivity was far
greater than with either the barrel
type or the Transadapta type of
transformer. It was found possible
to use a real low-loss grid circuit,

Wireless Weekly

quite considerable damping in all
the experiments described so far, so
that the problein of stabilising one
stage of high frequency is not any-
thing like so difficult as stabilising
two.

An Additional Stage

The results with this type of
transformer were so promising that
I set up a circuit to use two stages
of high-frequency amplification,
both coupled with this type of
transformer. With two stages,
self-oscillation occurred over a con-
siderable band, when using them as
plain high-frequency transformers.
By utilising the central tapping, as
in the circuit shown in Fig. 4,
stability was readily obtained with
high efficiency and considerable
selectivity. At my suggestion
Messrs. Peto Scott have now made
these transformers with the tap-
ping brought out to an extra
pin, so that there are now five pins,
instead of four as in the original
instrument. As a result of the ex-
periments described, I have now
constructed a complete five-valve
receiver of very high selectivity,
using two stages of high-frequency
amplification, coupled with the new
transformers, neutralised by the cir-
cuit given in Fig. 4. A full
description of the instrument will
be given in the November issue of
Modern Wireless.

B8

A car-type petrol
engine is used to
drive the genera-
tor fitted on R.A.F,
lorries for the
supply to
the transmitters

power

of ground stations.

2

and to tune the secondary of
this transformer, getting quite
good signals without any self-oscil-
lation occurring at all, even when
the grid of the first valve was made
negative. It must not be forgotten
that the detector valve introcduced

195

A further article by Mr.

Harris, on this subject,

will appear at an early
date.
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“Plastic” Radio by the Kluth System

By Dr. ALFRED GRADENWITZ.

peb il e LY
Wireless October 28, 1923
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Experiments in ‘‘ Stereoscopic Broadcasting” mainly with transmitting apparatus have been can_-ied out

in this country by Capt. H. J., Round, M.C., M.I.E.E., and others, as described in the issue of ** Wireless ”’

for September 26. The present article gives details of experimental work done in Berlin, with a view to
obtaining similar stereophonic effects with special receiving equipment.
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UR readers have possibly
O wondered why even the most

perfect  broadcasting  of
music fails to convey an enjoyment
comparable to that of direct listen-
ing. Is it possibly because our
most important sense organ, the
eye, is excluded from co-operation,
or is it due to slight defects in-
separable from even the best repro-
duction? The true cause has lately
been found to be a defect similar to
that of one-eyed vision.

A

¢

C.

Fig. 1.—Illustrating an arrangement

using a vario-coupler for setting up

a phase displacement from 0 to 360
degrees.

A conception of space, in fact, is
known to be due mainly to the co-
operation of the two eyes, each of
which, on account of their not in-
considerable distance apart, re-
ceives a slightly different visual
picture of its surroundings.

Binaural Hearing

That even our sense of hearing
is connected with conceptions of
space has so far been mostly left
out of account, though the mutual
distance of the two ears, which is
about 81 in., is bound to bring a
sound coming from the left, for in-
stance, a little later to the right
than to the left ear, so that the
acoustic perceptions corresponding
to the two ears, in spite of our
remaining unconscious of the slight
difference in time, are bound. to
differ from one another. Just as
onr sens¢ of vison fuses the left
and right eye impressions into a
single plastic picture, hearing
amalgamates the acoustic percep-
tions corresponding to the left and
right cars respectively into a single
plastic conception, which is further
accentuated by individual sound
differences.

-

Effect of Headphones

Broadcasting, on the other hand,
will convey to our left and right
ears respectively (by the interme-
diary of the two headphones) per-
fectly identical oral impressions,
resulting in a flat and shallow sound
picture devoid of any plastic per-
ception.

Eundeavours have therefore been
made to devise some means by
which the left and right cars might
receive slightly different acoustic
impressions, just as in direct listen-
ing, the right ear, in accordance
with the distance separating the
two ears, receives a slightly dif-
ferent impression from the left
ear.

Two Microphones

If two microphones separated by
a corresponding distance were userl
as sound recorders, two separate
lines of conductors being relied
upon to lead the microphone cur-
rents to the left and right head-
phones respectively, a sound would
be heard in

exactly the same
manner as though the two ears
were substituted for the micro-

+oe -  daanand
and receivers; the same phenome-
non would occur, resulting in a
perfectly plastic acoustic picture.

An Alternative Method

Another solution of the problem
could be conceived of in theorv as
follows :—-Microphone  vibrations
are known to be superimposed on
electric waves.  Inasmuch as two
microphones installed at a short
distance apart are able to record
the phasc difference required for a
plastic acoustic picture, the vibra-
tions recorded by the two micro-
phones could be superimposed on a
single train of electric waves. The
waves issuing from the radio trans-
mitter would then carry the phase
difference and the radio receiver
would receive it.

An Incomplete System

However, inasmuch as this phase
difference is communicated simul-
tancously to both head-phones,
both ears are bound to receive the
same acoustic picture, thus exclud-
ing any actual plasticity.. In fact,
the electric waves generated by the
two microphones respectively, and

LI I3
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Fig.

high-frequency
phones; .., this arrangement
would convey a perfectly natural,
plastic (that i1s to say, three-dimen-
stonal) impression. If, on the
other hand, the two lines of con-
ductors Between the microphones
and telephones respectively are re-
placed by two radio transmitters

196
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—A circuit which may be used for producing phase displacement in

currents.

carried by the same train of broad-
cast waves, would have to be dis-
entangled so as to cause those cor-
responding to the first microphone
to be received by one and those
recorded by the second microphone
by the other head-phone.  While
this process in theory would seem
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to be quite feasible, it has not yet
been carried out in actual practice.

The Kluth Method

A German radio engineer, Dr.
H. Kluth, of Nauen, has devised
a new process based on a phase
displacement of the waves striking
the broadcast receiver, the trans-
mitting station being, as usual,
operated with a single microphone.

A shifting in phase of high fre-
quency vibrations as obtaining in
a radio receiver could, with relative
ease, be obtained with the aid of a
variometer free to rotate through
360 degrees. The circuit of Fig. 1
illustrates a simple arrangement
enabling a phase displacement from
zero to 360 degrees to be obtained
in accordance with the actual posi-
tion of the variometer.

No Stereophonic Effect

1 this arrangement were used

withh the radio receiver it would
entaill the use of two valves
A B

M

Fig. 3.—The membrane M, vibrating
between two electro-magnets, A and B,

produces a phase displacement of 180-

degs. in a telephone circuit.

(Fig. 2), causing the original
high-frequency current and that
shifted by a fraction of a phase to
be supplied to head-phones 1 and 2
respectively.  This arrangement
has much to commend it, and has
been found to work without any
hitch, but the setting up of a phase
difference has proved to be utterly
unable to convey an impression of
plastic hearing. The following in-
stance will serve to make this
clear :—

If the transmitter be operated,
say, at a frequency of 600 ke. (500
metres), there would be as many
as 6Goo,000 vibrations per second,
corresponding to a relatively small
number of acoustic vibrations, so
that each high-frequency vibration
would carry only a minute portion
of a sound vibration. The arrange-
ment above described will accord-
ingly enable a sound vibration to be
shifted at most by a few thous-
andths of its length.

Phase Displacement in Telephone

Current

This failure to obtain an adequate

phase-shifting by acting on the

high-frequency current leads up to
the actual solution of the problem
as devised by Dr. Kluth, ie., a
phase displacement in the telephone
current., Telephone currents, of
course, have the same frequency as
the sounds they set up in a tele-
phone receiver; for the note A, for
instance, it is 435. This sound
could accordingly be  shifted
through one half vibration by a
18o-degree phase shifting. How-
ever, a shifting of about 100
degrees is quite suflicient to obtain
an impression of plastic hearing.

A Practical Example

The acoustic vibration corres-
ponding to note A is about 293} in.
in length, and a sound coming, say,
from the left would have to travel
through a distance about 81 in,
longer (corresponding to the mutual
distance of the two ears) from the
left ear to the right, thus under-
going a lag of 21/75 vibrations.
Inasmuch as a lag of 294 in. would
correspond to a phase displace-
ment by 360 degrees, a 8}-in. lag
would correspond to a 100-degree
phase displacement. If on the
phase of the telephone current
could be impressed a lag of about
100 degrees, this deferred current
being supplied to the second head-
phone, the impression of a plastic
acoustic picture would be produced
by artificial means.

Wireless Weekly

current constituting a telephone
current, the most obvious would be
the insertion of a resistance. This,
though reducing the current in-
tensity, would, however, be unable
to act on the rate of current flow.
If, on the other hand, so far from

Fig, 4.—The circuit diagram of the
stereophone developed by Dr.Kluth.

altering the original telephone
current, means were devised for
setting up a separate induction
current for the second telephone,
an approach to the ideal solution
could be obtained, while a fully
satisfactory solution will be found
to result from a very simple addi-
tional arrangement.

Electro-magnets in Opposition

A transformer traversed in its
secondary winding by the same cur-
rent as in the primary winding
could be used in this connection,
though a more suitable alternative
is the use of a combination of two

The transmitter of the KDKA broadcasting station, which operates at a
frequency of 970.5 ke. (309.1 metres), is kept accurately to this frequency
by means of a quartz crystal.

Use of Separate Induction Current

As regards, next, the means to
be adopted in producing a phase
displacement in a low-frequency
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electro-magnets between which a
membrane is free to vibrate (Fig.
3). As the Turrent in magnet A js

(Continued on page 207.)
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New Wireless Loud speaker

NEW invention of the Western Electric Company that will
revolutionise loud speaker reproduction.

The “Kone” Loud Speaker, as its name implies, has been
evolved by th€ scientific application of two cones, with the result
that absolutely faithful reproduction is assured of every musical
note, and complete freedom from the objectionable guttural tones
associated with most Loud Speakers of the horn type.

ORDERYOURS NOW AND SAVE DISAPPOINTMENT.
wesrern Electric Company Limited.

CONNAUGHT HOUSE, ALDWYCH, LONDON.
Central 7345 (10 lines).

WORKS : North Woolwich, New Southgate, Hendon. BRANCHES: Glasgow, Leeds, Birmingham,
Manc .| d ublin, etc.

hester, Newcastle, Cardiff, Southampton, Liverpool,

SIDE VIEW, FACE VIEW.

WesFerrr Eleclric
KONE LOUD SPEAKER

PRICE £6 - 6'0
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Conducted by A. D. COWPER, M.Sc., Staff Editor.

Panel-mounting Vanicon Variable
Condenser with ** Vernier ’’

Messrs. Dubilier Condenser Co.
(1925), Ltd., have submitted.an example
of their panel-mounting ** Vanicon ’
square-law condenser equipped with a
single-plate *‘ Vernier,’’ operated by a
concentric spindle and small co-axial
knob above the main one. This has
the familiar features of the ** Vani-
con '’ series, which have been reviewed
from time to time in these columns;
the false-panel mounting, substantial
pig-tail connector to the rotor plates
and large terminals, etc. ; in addition a
sing'e plate is carried on the *“ ver-
nie, * spindle below the main con-
denser for fine adjastment. Measure.
ment of the maximum capacity showed
a value rather above the nominal of
.0005 pF, a rather high minimum for a
‘‘ square-law ”* type of 16 puF, and a
fine adjustment range of 27 uuF. The
insulation resistance, however, on
moderate D.C. voltage was but 30
megohms, and on trial in a sensitive
oscillating valve circuit a decided in-
crease of resistance was noticed. We
cannot but think this is not representa-
tive of the usual high standard of
Messrs. Dubilier, and must be due to
some chance defect. Careful removal
of dust from between plates and adjust-
ment of the air-gaps produced no
change.

¢ National ’’ L.F. Transformer

A sample of their *‘ National >’ L.F,
intervalve transformer has been sub-
mitted by Messrs. National Wireless
and Electric Co. This instrument is
a small hedgehog type of transformer
sealed into a polished metal case of
rectangular form with a pitch-like
substance, the leads to the terminals
arranged on the insulating cover of
the case being protected by lengths of
insulating sleeving where they pass
through. . On test, the insulation-
resistance between windings and from

the primary to the casing was fair (120,

megohms); the secondary winding was
found to be short-circuited to the case.
The D.C. resistance of both primary

and secondary was normal, though the
latter was not of a high order. In
practical trial in comparison with our
standards and with optimum conditions
as to power-valves, ample H.T. and
grid-bias, and with good loud-spealer
equipment, the amplification was found
to be poor and the tone decidedly thin
and tinny, indicating a deficiency of
impedance in the primary. We can-
not, therefore, recommend this trans-
former in its present form.

‘Ifix ’’ Connector

An exceedingly useful little com-
ponent, which will appeal particularly
to the amateur who dislikes soldering
and to the inveterate experimenter who

wishes to change his behind-panel
wiring half-a-dozen times during a
session, is the ‘* Ifix’ connector,

samples of which have reached us from
W. E. Bottom. These are intended
for application to the back stud of
terminal screws, etc., on a panel, and
are, we understand, ro be supplied in
Nos, 2, 4, 5 and 6 B.A. sizes; those
submitted for test were of the No.
4 B.A. size.

The device consists essentially of a
back nut, into a recess in the end of
which is held a short slotted sleeve,
which can rotate in the nut. When
the nut is screwed up on the back stud
the end of the latter enters this sleeve,
and will evidently hold securely the
end of the bus-bar or wire inserted
in the slot in the sleeve by pinching it
against the end of the slot. The
latter is long enough to accommodate
two bus-bar wires, and since the sleeve
can swivel in the nut the wire can
approach the terminal at any con-
venient angle. By applying the device
to a plain screw passing through the
panel, a long bus-wire can be anchored
at its middle, for extra security in com-
plex. wiring schemes. Practical trial
showed also that a very neat low-
capacity valve-holder could be built up
on the panel with four valve-leg-
sockets and four of these connectors
behind, the connecting wires being
thus well spaced.
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On trial it was found also that for
temporary wiring these devices gave a
secure connection, holding one or two
wires firmly, but allowing of immediate
changes. It is cne of the few con-
nector” devices which will hold the end
of 7-22’s aerial wire really securely.
We can certainly recommend these con-
nectors for the purposes indicated; on
the score of neat appearance alone we
imagine that they will prove very
popular amongst home constructors.

‘¢ Five-point ’’ Crystal

A number of samples of their new -
‘ Five-Point "’ crystal have been sub-
mitted for test by Messrs. Mikro, Ltd.
These were of two types: a hard,
yellowish mineral with broad, highly-
polished facets, recalling pyrites, and
cubical masses with an almost satin-
like sheen, which appeared to be of
the same material in a very fine state
of sub-division, and extremely hard.
When tested on powerful local broad-
cast signals, with an ordinary cat-
whisker, there were only slight signs of
rectifying properties, and at isolated
spots hard to find; the best gave some
10 microamperes only, and in the re-
verse direction, in comparison with
ordinary galena that registered 28
microamperes in the same circuit.

Tested in conjunction with zincite,
bornite and tellurium, there was no
improvement, and the metal used for a
whisker appeared not to affect the
result sensibly. It is quite probable
that so insensitive a crystal would
stand up to the use of reaction in a
dual-amplification  circuit, as the
makers claim, but it is evident that
greater sensitiveness than that which
these samples showed in our tests 1s
desirable even in a dual circuit.

¢ Aermonic '’ Back-of-panel Coil-
holder

A two-coil-hqlder, for mounting by
the popular one-hole-fixing device be-
hind a vertical panel, has been sub-
mitted for our inspection by Messrs.
V. R. Pleasance, Sheffield. This has
the stationarv coil arranged right up
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against the baclkk of the panel; the
moving coil is pivoted and swings
through an angle of go degrees at a
distance of about 1} in. away from the
first, giving a good range of coupling.
A neat handle and black graduated
scale are provided outside the panel to
control and indicate the degree of
coupling in use. We were glad to
notice the substantial plain shaft and
locking-screw to fasten this handle
securely on the shaft.
of the spindle is frictionally controlled,
an adjusting screw being provided to
regulate the friction; as a resuit, the
larger sizes of coils can be handled
successiuily and smooth controi over
reaction-coupling is possible. Large
soldering tags are provided for flex con-
nections to the coil-plugs. On test,
the insulation resistance was excellent.
The finish and the workmanship
appeared to be high-class. The con-
trolling handle might, with advantage,
be made somewhat longer if for use in
critically-tuned cireuits.

‘¢ Foote Variotector '’ and Pyrite
Crystal

Messrs. Sanders Bros. & Co., Ltd,,
have submitted for test examples of
the ¢ Foote Variotector,”’ an enclosed
crystal-detector with a semi-automatic
crystal setting device of a Curiously
primitive type; and of a °* Pyrite ”
crystal refill for the same. The crystal
in each case showed a large, flat and
highly-polished surface; the direction of
rectification was the reverse of that with
ordinary galena, to which this crystal
bears no resemblance, though a cat-
whisker is used in conjunction with it.
As submitted, the whisker consisted
simply of a coil of springy wire with a
rounded end, i.e., no sharp point or
projecting single wire end. The setting
was by simply screwing the small
spindle on which the whisker was
mounted down towards the surface of
the crystal within the opaque case until
signals were heard. Set in this way,
when tested on local broadcasting, the
microammeter registered a mean of 11
microamperes in six consecutive blind
settings of the whisker, no setting
being really poor, as against some 28
microamperes for a carefully hand-set
galena crystal. By slightly bending the
end of the coiled whisker so that a point
became available, the average for six
settings rose to 15 microamperes, with
fairly consistent readings, only one
poor setting being obtained in six.
As a ‘' {fool-proof 7 device in cases
where some sacrifice of signal-strength
can be made for the sake of easy
setting of the crystal, this simple device
has evident merits. The mounting is
neat and compact; one-hole-fixing is
provided, and a small terminal and
soldering tag respectively for connec-
tions. The body of the instrument is
but 1 in. long and } in. in diameter,
with a small knob only visible above
the panel. Tt is neatly finished in
nickel-plate, and a plated knurled nut
is provided for fixing the whisker-
bolder when a good setting has been
found.

The movement.

* Yesly ’* Filament Rheostat

Messrs. Engineering Supplies, Ltd.,
have submitted for test a sample of
their ‘‘ Yesly ”’ Soft Tread Filament
Control for D.E. valves. This is
mounted in a circular bakelite and
polished nickel case 1} in. in diameter,
with the customary one-hole-fixing
device and with two small terminal
screws, provided with soldering tags
at the back of the case. A large knob
of good appearance, provided with a
substantial set-screw for fixing it on
the 1-in. ' plain shaft and with an
unusually clear indicator, is all that is
visible outside the panel when in posi-
tion. A special design of spring
contact-brush operates on the inside of
a flat spiral of resistance wire within
the dustproof case. On test, the maxi-
mum resistance proved to be arbuad
30 ohms, and the instrument controlled
an ordinarv .06 type of D.E. valve
well and smoothly when used in con-
junction with a 6-volt accumulator.
The adjustment was unusually smooth
and silent. The appearance, finish
and workmanship in this rheostat are
of the highest class. Although not a
low-priced component, it can be confi-
dently recommended for the most
exacting work.

¢ Yesly '’ Combined Grid-Leak
and Condenser

From Messrs. Engineering Sugplies,
Ltd., comes a sample of a combined
grid-condenser and grid-leak, mounted
on a small insulating base measuring
about 2§ in. by 1 in., both the grid-
leak (of customary external form) and
the tubular condenser being held be-
tween spring clips which permit of
instant replacement when required.
The nominal values of condenser and
leak were marked .0003 wpF and
2 megohms respectively. On measure-
ment, the first was found to be much
nearer to .coot wuF than to the
nominal value, and the leak-value was
also found to te decidedly on the low
side. The discrepancy was rather
far from the usual commercial stan-
dard in the first instance, though
on actual trial in the reception of the
local broadcasting the instrument
operated satisfactorily. @ The H.F.
resistance of the condenser, when used
as the main tuning capacity in an
oscillating circuit, was found to be
quite appreciable, so-that a valve would
only oscillate with powerful reaction
in use; the D.C. insulation-resistance
of this condenser was adequate, though
not as high as one might expect in
such an instrument. With rather
greater accuracy of rating, this com-
pact arrangement of grid-leak and con-
denser on the same base may find
many uses. Rather larger and more
convenient terminals would be prefer-
able.

Barrie’s Antiphonic Valve-Holder

A moderate priced valve-holder for
which  antiphonic  properties are
claimed is the * Barrie’s " holder,
samples of which have been submitted
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by Messrs. Enterprise Manufacturing
Co., Ltd. This consists of a disc of
ebonite, with small inset sockets for the
valve-legs and with soldering tags
affixed by small side screws; if is
adapted for fastening down on the
panel on a cushion-disc of spongy
rubber material by a central screw.
As the latter, however, must neces-
sarily be secured firmly in the
panel, it is difficult to see how the
valve is isolated from the eflects of
mechanical shocks by this device.
especially when, in addition, the four
leads are soldered firmly to the thn-
necting tags.

Watmel Fixed Condenser

A compact type of fixed condenser,
for general use in reception circuits,
has been brought to our attention by
Messrs. Watmel Wireless Co., Ltd.
This is contained in a circular bale-
lite case 1} in. diameter and about 2 in.
deep, with two large soldering tags
projecting out through the sides. A
tubular rivet through the centre pro-
vides accommodation for a fixing bolt.
The condenser is made up of alternate
ring-shaped leaves of thin mica and
copper foil, with stouter end-plates,
the whole being held together by the
central tubular rivet. No wax is used
in its construction; the nominal capa-
city is plainly stamped on the front
of the case in white figures. The .oo1
#F nominal size submitted for test
showed, on measurement, an actual
capacity extremely close to the
nominal, and there were no signs of
unusual H.F. resistance when tested
in an oscillating ciréuit. The con-
denser is of sound design and evidently
carefully assembled; it can be recom-
mended to home constructors, though
some might prefer to see adequate ter-
minals in place of soldering tags alone.

‘¢ Pinorspade *’ Terminals

Samples of their * Pinorspade
terminals have been submitted for test
by the Turner Tool Manufacturing Co.
As the trade name of these terminals
implies, they are constructed in such
a way as to permit of ready connec-
tions being made to them by means of
leads with either pin or spade end tags.
A milled sleeve is normally pressed
firmly against the top of the terminal
by means of a strong spring. The
sleeve and the top of the terminal are
both furnished with grooves, which
provide a good grip for a spade tag
when it 1s inserted between them, the
sleeve being pressed down against the
spring for this purpose. Holes are
also drilled through the sleeve and the
terminal shank. To secure the pin-
shaped telephone tags or plain wire
ends the sleeve is pressed down and
rotated till the holes in it register with
the hole in the shank. The pin or
wire is then inserted, and, when the
sleeve is released, the pressure of the
spring ensures a firm connection.
These terminals can be supplied either;
nickel plated or gold lacquered, the
finish of them being good.
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Are you ready?’

In radio communication, the letters ** QRV ™" followed Whether you intend to build a new receiver or re-
by an interrogation mark mean “ Are you ready?’’  design your old set, choose your components wisely.
The station in reply sends “ QRV,” “ I am ready” ®B Components are, in -every detail, reliability
(no interrogation mark) and the mterchange of messages  itself. Forethought and care in design and con-
begins. Are you ready for the long winter evenings  struction makes them so. Specify ¥H: Components
when you will spend a good deal more time with and assure yourself of bettér radio reception at

your radio ? all times.
¢ Filament Rheostats #® Mica Fixed Condensers @B H.F. Transiormers
¥ e Are of the permanent capacity engraved " The Transformer that made
A d'::i’t“lft;‘i'letgg: (;?iglevggr use thereon. Are instantly interchangeable. H.F. amplificaticn popular.”
Prices, each PRICES each Supplied in six ranges of wave-
Bright Emitter Filament ' 00001 »F to 0°001 »F (030) .. B ) lengths, C%Veé'lmlzo?? to 7}?00 metres
Rheostat .. 5/8 0°0015 #F t00'01 uF 1031) RGPl s 1 LB A Unit
Dull Emitter Filament 0015 «F to003 uF (034) .. s 2/6 pecxa @E 2, e i
Rheostat 6/6 1 ' . i Superheterodyne
Duel type (for either Bnght (Two clipsare supplied with each coadenser) Couplers also supplied.
or Dull Emitters) . 7/6 Above, mounted on ebonite base, with No extra charge for maiching, if requested
Tripl» Rheostat .. oo 22/6 terminals, any value, 1/- extra. when ordering.

#® H.F. Damper, Price 2~

With H.F. Tmmfonncr. Price 12/-

The H.F. Damper is a device which.
when inserted in the céntral hole of
the H.F. Transformer, stabilises a
circuit which otherwise could oscillate.

Telegraphic Address:

AND
e Y e "‘ M@IM’}E{@ [TD HASTINGS HOUSE, NORFOLK ST,
Cable Address : 0] ¥E STRAND, W.C.2.

RADIETHER, LONDON. Manufacturers of Wireless and Scientific Apparatus Phone : Central 8272/3.
Head Office —WEXHAM ROAD, SLOUGH. ’Phone : SLOUGH 441, 442.

Wholesale only:

B arclays Ad.
AN ADVERTISEMENT IN ** WIRELESS WEEKLY *’ Is A GUARANTEE OF SATISFACTION TO BUYERs.
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S-SMITH & SONS (MA) LTD

So

SMITH & SONS
179-185 Great

AN ADVERTISEMENT IN * WiIRELESS WEERLY '’

(he M-Il anode converter

HE M-L Couverter is 'designed to replace H.T.
Batteries.

It consists chiefly of a small motor-converter, being
fed from an accumulator through a controlling rheostat.
The high-tension current is generated by a specially
wound motor of high efficiency, and supplied at the
output terminals free from any ripple or hum due to the
machine. This is secured by smoothing circuits, which
are incorporated in the complete converter.

The M-L Anode converter is particularly recom-
mended for use with Power Amplifying Valves or
Transmxttmg Valves where a smooth and constant supply
of H.T. current of the order of 20 to 30 milliamps is
required. The current consumption of the motor is
extremely low owing to its high efficiency and it is
absolutely silent and free from vibration in working.

Single Voltage Types: T'ype B (6/120v.or4/80v.) £11 5 0
Type C (12/300v.) .€1310 0

Type D (12/500v.) . €18 0 0

TwoVoltage T'ypes : Type BX (6/120v. or 4/80v ) £1215 0
Type CX (12/300v.) .£15 0 0

We shall be glad to send full particulars of all M-L
Anode Converters and auxiliary apparatus on request.

(M.A)

Portland Street, London,
Telephone: Langham 2323

LTD.

w.1

E.P.S.2.
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L & P Valve Unit

(As flatteringly commented on

in the Radio Press publications).
Provides the constructor with a simple NUCLEUS around
which to build an American Type valve set. Valve holder,
rheostat, panel window all in a handy unit. Only
hole for window. and hole for Rheostat to be drilled. The
demand to-day is for easy-to-fix units,
The Valve Holder is of low capacity. Fach leg separately
insulated, Anvde leg coloured red. Soldenng tags pro~
vided. The Rheo-
stat is smooth and
velvety in actlon.
and gives vernier
control, Guaran-
teed not to rust,
getbrittlc orperish
with _heat. Un-
alterable in resist-
ance.

From Good Dealers
or write at once
for list.  Frec on
request.

Other leading *‘ Ellanpee ”’ Lines :—L & P Valve
Wlndow: enhance the appemnce of any set. Small size
23d. each, Large size 3}d, each. L & P Miniature
Switches, D.P.D.T. ,1/6 each, L & P Pull and Push

Switch—positive actlon,pusitive satisfaction—only 2/~ each

nzrmsusurl ) 4 IN namo
0]

ELECTRADIX RADIOS

Have opened a large City Showroom at
218, UPPER THAMES STREET, E.C.4,
and are selling an enormous stock of Radio and
Electrical Goods of the highest grade—Marconi,
Siemens, Sullivan, Brown, Western Electric, at
bargain prices. Send 4d. for .illustrated
catalogue and price list. The Stores at 9,
Colomal Avenue, Minories, contain tons of
goods at sacrifice prices to save removal.

Callers cnly. Telephone : Avenue 4166.

“NEW WESTERN ELECTRIC LOUD SPEAKERS.”
Complete with Cord in Makers® Sealed Carton, 20/-+
Cheaper than elsewhere.

4,000 ohms, 22{6. 2,000 ohms 20/-. 70 ohms, 17/6

*The Catalogue that saves
you Pounds’

' Its scope rtanges from a 55 palr of Brmsh
Headphones or a 12s, 6d. Milliammeter to
a 30,000 volt Generator, and covers iall
requirements

1f you cannot call and mspect oods in
our showrooms between 9 am. anj

it will pay you to send 4d. for our Catalogue
at once, oods promptly despatched all
over the world.

%, ELECTRADIX RADIOS,

218, Upper Thames Street, London, E.C.A.
9, Colonial Avenue, London, E.1.
Phones : City 1911 Avenue 4166,

Address all Post Orders to City Showroom :

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

Is A GUARANTEE OF SATISFACTION TO BUYERS.
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" THE S.T.100

Sir,—You will, no doubt, be in-
terested to know that with your
S.T.100 (Radio Press Envelope No. 1,
bv John Scott-Taggart, , F.Inst.P,
‘AM.ILE.E), I have received about a
dozen American and Canadian stations.
I have constructed my set exactly to
your Radio Press Envelope instruc-
tions, the valves used being Cossor P2
and Mullard ORA. There are many
S.T.100 sets round here, and I have
known cases of Madrid and Breslau
being received and confirmed.

Best wishes to vour excellent publi-
cations.—Yours faithfully,

Wwu. H. RENNIE.

Kilmarnock.

P.S.—Needless to say, of course, all
British stations are easily received.

Sir,—I am writing to thank you for
the information given to me by a mem-
ber of vour staff.

As mentioned to him, I have just
made up an S.T.100 set from the in-
structions given in your Radio Press
Envelope No. 1, by John Scott-Tag-
gart, F.Inst.P., AM.LE.E. I am an
amateur, and have only been interested
in  wireless for a matter of a few
months. I had the pleasure of trying
out the set recently, and got very good
results indeed at loud-spealker strength
on an indoor aerial.

I got this result at the first attempt
at tuning the set, and without any
alterations being made whatsoever,
using the terminal ** C ’’ for the aerial
connection with a fixed 7§ coil and a
so movable. 1 had no assistance
whatever in making up the set, 'but
just closelv followed the instructions

given. ‘Total time taken in making
up the set—one afternoon and two
evenings.

1 used one or two different com-
ponents from those given in the list,
but. of course, bought all the compon-
ents yeady ‘made. I am giving vou
thix information, as it mav be en-
couraging to other amateurs.--Yours
faithfully,

H. O. Epwarps.

London, S.W.r.

ENVELOPE NO. 4.

Sin.—1 have constructed a four-valve
set, which I have designed myself,
using your ‘‘ Family >’ Four-Valve
Circuit (Radio Press Envelope No. z,
by Percy W. Harris, M.I.LR.E.).

All such unsightly things as’ valves,

O

RESPO
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plug-in coils, are hidden within the
cabinet, while a most simple move-
ment will slide the panel and base-
board clear of the cabinet.

The top of the cabinet is hinged, so
as to be convenient in changing valves
or plug-in coils, or inspecting the gear
within.

The results with this circuit of yours
are amazing. I am chiéf electrical ‘en-
gineeer of the motor-ship mentioned
below, and while crossing from New
York to London, with an aerial eighty
feet long, I was able to get stations
such as WDAP Chicago, KSD St.
Louis, WJAX Cleveland, and WSAI
Cincinnati, etc., when ‘thé ship 'was
half-way over. When 200 miles from
Land’s End, 1 was still able to get
KDKA Pittsburgh, WEAF New York,
WDAR Philadelphia, WGY Schenec-
tady, and WOR Newark.

All the British stations came in soon
after leaving New York.—Yours faith-
fully,

Rosert N. Masox.

M.S. Mississippi, London.

ENVELOPE NO. 10

Sir,—I think it might interest you
to know that I have made the *° Twin
Valve Loud-Speaker Receiver,” de-
scribed by  John  Scott-Taggart,

A lifeboat equipped with wireless,

which is being exhibited at the

Manchester Wireless Exhibition,

set out to reach its destination via
the Manchester Ship Canal.
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F.Inst.P.. AM.I.LE.E,, in Radio Press
Envelope No. 10, and that I am obtain-
ing splendid results. 1 made the set
chiefly - for loud-speaker reception,
which I get from the Daventry station
with splendid volume and clarity. 1
get most of the main B.B.C. stations
on ’phones, 21LO coming in so strong
that I have to tune it down. My aerial
is 70 ft. long and 3o ft. high. I am
more than satisfied with the results 1
am getting from this set. 1 have also

.made several ' other Radio Press re-

ceivers, and all have been a success.
Wishing Radio Press papers every
success.—Yours faithfully,
GORDON CHAPMAN.
East Dereham, Norfolk.

THE “ ANGLO-AMERICAN *’ SIX

Sir,—1 notice that you ask for
reports  from readers building any
Radio Press set. I built the * Anglo-
American Six Receiver ’ in February
last almost exactly to specifications
given by Percy W. Harris, M.L.R.E,,
in The Wireless Constructor for
January. 1 have fitted a single-coil
holder between plate and transformer
primary of the detector valve, and thus
use magnetic reaction on waves of
5,000 to 20,000 metres. This socket is
shorted below 5,000 metres. I use
three Cossor P2 valves for H.F.,
Cossor P1 for detector and two Marconi
“ R " valves for L.F.

Regarding the range of the set, all
the main B.B.C. stations come in on
the loud-speaker, and the following
relays come in well :—Edinburgh,
Stoke, Nottingham, Hull and Liver-
pool, the latter being deafening, as the
set is used in Wallasey, about three
miles from Liverpool.

Foreign  stations :—Eiffe]l Tower
(telephony and spark), Radio-Paris,
Berlin, Iicole Superieure, Madrid, and
several unidentified. 1 have also re-
ceived WBZ, KDKA (long wave) and
W]JZ on the loud-speaker.

On the long waves, §,000-20,000
metres (with magnetic reaction), LEitfel
Tower on spark and C.W., Nauen on
C.W., Moscow (MSK) on spark and
C.W., Eilvese (OUI), Carnarvon
(MUU), Lyons (YN), Annapolis (NSS)
and many others have been received.

Trusting that this letter will be of
interest, as 1 regard this set as the
“last word ”’ in range and power.—
Yours faithfully,

‘A. PryOR.
Llanberis, N. Wales.
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THE TRANSATLANTIC «“V*

Sir,—Having built the ** Transatlan-
iic V ”’ in accordance with instructions
given by Percy W. Harris, M.I.R.E.,
in the June, 1924, number of Modern
Wiréeless, 1 consider it my duty to
report on the splendid results obtained
with this particular receiver.

The set has to work under the most
unfavourable conditions imaginable,
my flat being situated on the third
floor of a block of houses encircled
on three sides by tram lines and quite
close to several theatres and newspaper
offices with dismally antiquated elec-
trical installations. This means that I
have to put up with a great deal of
unwelcome noises besides the usual
nuisance of atmospherics and Morse
signals. The Zurich broadcasting
station is only four miles distant. My
earth lead has a length of nearly go ft.,
and the only possible means of putting
up an outdoor aerial is to make use
of a form of basket aerial. There is
any amount -of screening from sur-
rounding high buildings, trees and
even hillsides.

Before building the ‘¢ Transatlantic
V *»” I tried quite a number of re-
ceivers, from an 8-valve American
Neutrodyne set down to the more
modest 3- and 4-valve sets of different
makes. The result was lamentable,
and I was on the point of giving the
whole thing up as utterly hopeless
when my attention was drawn to the
good results obtained elsewhere with
the ¢ Transatlantic ** type of receiver.
It was a sort of last straw, but ulti-
mately it proved. to be the straw to
help me out of my wireless difficulties.

I may mention that with my ‘“ Trans-
atlantic V *’ I cut out the local station
without making use of a wave-trap
whenever I want to listen-in to foreign
stations. Of these latter Daventry
comes in with huge volume on the
loud-speaker both during the day and
evening, and so do Paris and Konigs-
wusterhausen, all of them well over
400 miles distant. On the shorter
waves I get London, Bournemouth,
Cardiff, Rome, Madrid, Radio
Toulouse and several German stations,
all on the loud-speaker and without
interference from the local station.

I am using throughout * Phillips >’
dull-emitter valves, type A410 for the
two high-frequency stages and de-
tector, and type Aj06 for the two note-
magnifiers. [ have to make use of a
No. 35 reaction coil to get best results,

I should be pleased if my report
wotild prove helpful to other ‘beginners
in the wireless line.—Yours faithfully,

Zurich. M. A. Zusst.

A FOUR-VALVE T.A.T. RECEIVER

Sir,—In March last I constructed
this set as described in the December,
1924, number of Modern Wireless
(by John Scott-Taggart, F.Inst.P.,
AM.ILE.E), and after nine months
of constant use I desire to testify to
its wonderful efficiency. I have pre-
viously constructed the ‘ S.T.100”
(Radio Press Envelope No. 1, by John
Scett-Taggart, F.Inst.P., AM.LLE.E.),
and the “ Family Four " (Radio Press

Envelope No. 2, by Percy W, Harris,
M.L.R.E.), but I consider the T.A.T.
second only to the super-het,

Results, with 7o-foot outside single
aerial, full loud-speaker strength :—

Liverpool, Chelmsford (and now
Daventry), Madrid, Radio-Toulouse,
Eiffel Tower, Manchester, Brussels,

and Radio-Paris.

Medium loud-speaker strength (and
when coupled to two-valve resistance
coupled amplifier as described in
March Wireless Constructor, by J. W.
Barber, full loud-speaker strength):
—Birmingham, Glasgow, Voxhaus,
Hilversum, Newcastle, Ecole Super-
ieure, Aberdeen, Leeds-Bradford, and
Belfast.

These stations can all be picked up
any night when conditions are
favourable, and have been heard by
many of my friends.

[ desire to thank you for all the
information on wireless which I have
acquired solely from your papers. I
am a regular reader of all four.

I wish you every success in your
bold undertakings.—Yours faithfully,

ALFReD N. MOORE.

Liverpool.

THE ST. PANCRAS 1925 RADIO
SOCIETY

Sir,—1 beg to submit a notice rela-
tive to the formation of the above
Society, which I hope may be of
interest to vour readers.—Yours faith-
fully,

R. Jupson, Graduate I.E.E.
(Hon. Secretary).

The above radio society has been
formed to incorporate the Kentish
Town and District Radio Society on
the dissolution of the original St.
Pancras Society.

The headquarters are at the L.C.C.
Men’s Institute at Carlton Road,
Kentish Town, N.W. There is a lec-
ture hall to accommodate an audience
of about 400. Lectures are given twice
a week on Mondays (theory and prac-
tice of wireless transmission, and
Morse) and Thursdays (electricity and
magnetism, physics, elementary theory
of wireless and practical work). The
hours are from 7.45 p.m. to g.45 p-m.

Practical work can also be carried
out by members during the rest of the
weel. There are metal, woodworl
and testing facilities. Material is also
available for making up sets for ex-
perimental purposes.

The present membership is about 8o,
of which 20 are following regular lec-
tures, and new members are cordiall:
invited. Write for particulars to the

Secretary, c¢fo Radio Communication,

Co.. Ltd., 34, Norfollc Street, Strand,
WC.oa.

NEW CALL SIGN

Sir,—I should be glad if vou would
make known, through the medium of
your excellent papers, that the call
sign 5XW has been allotted to me
(C.W. telephony and tonic train). I
am at present working on the wave
band between 150 and 200 metres, my
usual wavelength being 168 metres.

Wishing you all success.—Yours
faithfully, C. BryanT.

Colchester.
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SOUTH AFRICAN AMATEUR
TRANSMISSION

Sir,—Will you please advise vour
readers that any QSL cards for South
African transmitters may be addressed
to c/o S.A. Radio Relay League,
Myrtle Grove, Irwell Street, Observa-
tory, Cape Town.

Thanking you.—Yours faithfully,

J. S. StreETER (0A4Z).
Cape Town.

ONE EXHIBITION ONLY!
(Continued from p. 173)
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_Our sole interest is in obtaining a
single exhibition, and we hope that it
will not be necessary to adopt measures
to overcome the present deadlock. We
believe that it is the duty of the parties
concerned to come together and establish
a single exhibition without regard to
whether or not manufacturers belong to
an association.

If the present narrow attitude is main-
tained it will be mecessary for an im-
partial organisation to come forward and
arrange for what the trade and public
undeniably require.

Yours faithfully,
‘“ THE WIRELESS DEALER,”
JoHN ScorT-TAGGART,
Editor.

We have already received numer-
ous letters from prominent firms
expressing the heartiest support for
the scheme, and showing their prac-
tical interest by imdicating that they
will book space in such an exhibi-
tion at the earliest opportunity.
The convenience and value to the
public of a unified exhibition is of
great importance, and we would,
therefore, welcome our readers’
views on this subject.

ERRATUM

.
$00000000000000000000800000000000000000000000080

We regret that on page 141 of last .
week’s issue Fig. 12 was incorrectly

08000 =

HT+

oD
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shown. The correct form of this dia-
gram is given herewith.

On the same page the description of
Fig. 16 should read, *‘ The only seri-
ous objection to this circuit is thatthe
telephones are at high potential to
earth.”
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INVENTIONS
AND DEVELOPMENTS
(Continued from page 186)
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a third coil having a comparatively
high inductance.

Owing to the disparity in these
inductances, this coil has compara-
tively little shunting action upon the
current, most of which flows
through the coil L2z. Coupled to
this coil L3 is what is known as a
‘“ driver,”” which is simply a local
oscillator adjusted to supply current
at a frequency near to that of the
incoming signals.

Tuning

The process of tuning is as
follows :—First of all, the switch S
is closed, which short-circuits the
coil L2, and the aerial circuit is then
tuned to the incoming signal. Sig-
nals are now passed via the
coupling Li-Ls into the receiver.
The switch is then opened and the
signal current now passes through
both the coils L and L2, which,
as we have seen, are arranged to
act in opposite directions. The net
result is, therefore, that the two
effects of these coils fend to cancel
out and the couplings are so ad-

justed that they actually do neu-
tralise each other and no signal at
all is received on the receiver.

Effect of the Driver

A certain amount of the current
from the aerial is now passing
through the coil L3, but, as we
have seen, the inductance of this
coil is comparatively high, so that
it does not exercise any appreciable
shunting effect. The coupling from
the driver, however, is so adjusted
as to produce a magnetic field
through this coil L3 in opposition
to the field produced by the current
in the aerial. Now the inductance
of a coil is a property which it
possesses only in virtue of its mag-
netic field.  Consequently, if we
can reduce the magnetic field to zero
by some external means, then the
effective inductance of the coil will
be zero, and in this particular case
the coil L3 will act as a dead short
circuit across L2.  The driver is
arranged to do this—that is to say,
the frequency of the current and
the strength of the coupling are so
arranged that at periodical intervals
the magnetic field produced by the
signal current is completely wiped
out by the magnetic field, due to the
driver, and in this case the coil Lz
is short-circuited, resulting in the

Wireless Weekly

same position of affairs as that
which originally occurred when the
switch S was closed. In this case,
therefore, there is only one coupling
coil acting on the secondary circuit,
and signals will be passed through
to the receiver.
Possibilities of the Circuit

When this condition of affairs is
existing, the aerial circuit as a whole
is tuned to the incoming signals.
The ** wiping-out *’ effect of the in-
ductance ¢f L3, however, does not
apply as far as static interference
is concerned, because the strength
of the currént produced by atmo-
spheric disturbances is much in ex-
cess of the signal current, and the
result is that the magnetic fields of
the coil L3 and the driver do not
cancel out, and the coil L3 still
possesses an appreciable inductance,
Thus, as far as the atmospheric is
concerned, both the coils L.1 and Lz
are in circuit, and the total effect
on the receiver is nil.

Coupled to this is the fact that
the tuning of the aerial circuit to
atmospherics, including as it does
coil L2, is quite different from the
tuning to the signals, and it can be
seen that we have here the elements
of a highly scientific device having
great possibilities.

Efficiency.

ANTI - CAPACITY
VALVE HOLDERS

Retain the efficiency of
“Wireless
circuits with properly
designed valve holders.

Apex valve holders are
made of material which
possesses the highest insu-
lation qualities,- and its
rigid construction and
unique air spacing gives
extremely low capacity

The
Last word
m

‘Weekly **

BOWYER-LOWE PARTS

Bowyer-Lowe H.F. Transformers

3
Every One Matched & Guaranteed

Because of the matching you can be sure that

any two Bowyer-Lowe H.F. Transformers of a

range will function perfectly together no matter

when or where you buy them. Because of the

twelve months’ guarantee you can be certain of
good service of every one you buy.

All ranges from 150 to 2,000 metres-and up,
also a special Neutrodyne Unit, at the low price
of 7/~ each.

TESTED

Richer Signals From Every Valve

ALL RANGES 7/

between the valve legs, nor can
thevalvebeaccidentallyshorted.

This combination of essential
qualities makes these holders
the ideal for your new set.

Ifyourdealercannotsupplyyou,
we will—and by returnpost, too.

Both patterns - 1 / 6

Packed in attrac-

The low loss design of * Antipong ™" makes
your valves yield richer, louder signals. Its
phosphor bronze springs protect all types of
valves from accidental shocks and prevent
Dull Emitters from humming.
** Antipong ™' is provided with universal
fitting for mounting in every type of receiver.
Its bakelite ring will not melt under the
soldering iron. Fit'Antipong’ in all your sets.

** ANTIPONG '* VALVE HOLDERS
Low Loss, Shock Absorbing

Each,

tive cartons,

Baseboard mounting type.

The APEXELECTRICAL SUPPLY CO.,,

'FOR SUCCESSFUL SETS

RADIO WORKS LETCHWORTH

59, OLD HALL STREET - LIVERPOOL.

"Phone: BANK 5295.
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CUARANTEED for 3 YEAR§ =

Q! P~ =5)

RETWOOD
Products carry
a guarantee for
threeyears. Letthis
fact guide you in
your choice of radio
components. Get
them from your
dealer.

THE “BRETWOOD ”
VARIABLE GRID LEAK
(Patent No. 224295).

The ounly reliable grid leak.
The plastic resistance gives
smooth, perfect control, and is
absolutely constant in action.
Gives accurate readings con-
sistently from 50,000 ohms to

over 10 megohms,

PRICE 3/- With Condenser
(as illustrated), 4/6.

THE “ BRETWOOD ”
FILAMENT RESISTANCE
{Patent No. 29284).

This instrument is the result of
exhaustive experiment along
new lines by Bretwood engi-
= || e neers. The Bretwood Rhcostat
a. s ora,  takes up very small space on
market the fol-  OF behind the panel. It is ex-
lowing new and  traordinarily smooth in action,
interesting effects perfect continuous con-
Bretwood tact, and does not depreciate
o 0 oq throughlomguse. Itiscapable
Super-Het. ©Of rough as well as a very
Transformer minute Vernier adjustment,

(Tunable)). and is one hole fixing. Ex-
Lretwood tremely well made.

P A PRICE, 5/

Bretwood Vari- -

able Low Loss

Condenser. THE “ERETWOOD”
apiiuood Varl- ANTI-CAPACITY (Ball-Bearing)
Oondenser SWITCH

(Fegred: (Patent Pending).

A first-class speciality of 1009,
efficlency, the princlpal features
of which include absolute free-
dom from capacity; perfect
contact ; smooth action ; prac-
tically no wear and tear; first-
class finish and appearance;
one hole fixing.

PRICE, §5/-.

THE “ BRETWOOD *
ANTI-CAPACITY VALVE
HOLDER
(Patent No. 31371/24).

A valve holder constructed on
new and scientific lines, com-
bining the following advan-
tages: Easy to fix; no capacity;
no leakage; always perfect
contact; saves panel space;
back or front of panel mount-
ing; mno soldering mnecessary.

PRICE 1/9.

g S A e
VISIT US ON
STAND 22
at the
MANCHESTER
WIRELESS
EXHIBITION.,

BRETWOOD LIMITED
12-18, London Mews, Maple Street,
LONDON, W.1, all

dealers
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Theldeal Rheostat
for any Valve.

UNLY the special spring arm,

the perfected bearing and

P79 winding of the Ericsson DuaL

HEOSTAT permits such velvety

smoothness in action. *‘ It works like
silk "’ says one user.

The Ericsson DuAL RHEOSTAT varies
resistance, not step by step in a staccato
manner, but smoothly, continuously
from zero to maximum.

Indispensable where there is a need
for quick change from dull emtters to
bright or vice versa or where valves are
mixed,

By means of a small auxiliary
Knrob the resistance of 6 chms
can be altered to ome of 60
ohms.

Complete with pointer, Knob,
scale and fixing screws B8/6.

Catalogue number 0/1052.

Write to-day for our Components and Circuits Handbook

wr’lrllvesor:c :nl:ercx;ing circuits_usine ERICSSON COMPO-

NENTS. Ask for lists on Receivers, Crustal and Valve,
Super-Sensitive Telephones, efc.

The British L.M. Ericsson Mfg. Co., Ltd.,
67/73, Kingsway, London, W.C.2

DUAL
RHEOSTATS

AN ADVERTISEMENT IN ‘‘ WiIRELESS WEEKLY "’ Is A GUARANTEE OF SATISFACTION To BUYERS.
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C.B. (FALMOUTH) is experiencing
trouble with his Transatlantic 5-valve
receiver, which proves to be so
unstable as to be unmanageable. He
states that he has checked the wiring
several times and finds it to agree
perfectly with that given in our blue
print. To prove his contention he
encloses a large photograph of the
wiring.

Although our correspondent’s set
shows admirable craftsmanship and the
appearance of the set’ is such that he
may be congratulated on his work, a
close examination shows what is very
likely the cause of the trouble. In
place of the dual condenser employed

by Mr. Harris, one of unknown make
has been substituted. This has both
sets of plates arranged extremely close
together.

In all sets of Transatlantic type,
where a dual condenser is used to tune
two H.F. transformers, it is not only
essential that a condenser with the two
halves well matched be used, but also
that a type be employed with suitable
spacing between the two sets of vanes.
In certain cases where this is too small
the set will oscillate in an uncontroll-
able manner. In such cases the dual
condenser should be removed and one
of reliable type substituted. If this is
done we think our correspondent’s set
will probably function correctly.

Wireless Weekiy

nformation
Department.

"-

A. E. €. (BRIXTON) asks what
is meant by ‘¢ duplex telephony.’’

Ordinary wireless telephony suffers
from the somewhat serious disadvan-
tage that it is necessary to switch over
from ¢ send ”’ to ‘¢ receive ** when it is
desired to receive a reply to a trans-
mitted message. Duplex telephony is
a system by which the same aerial may
be used for both transmitting and re-
ceiving, so that the operators at either
end may break into the conversation
as ma?l be done on the ordinary land
line telephone. Duplex telephony may
therefore be regarded as double work-
ing, without switching over from
“ send ”’ to ‘ receive,”” whilst employ-
ing the same aerial.

NSER UB o T
3 CAPACITY CHECRT S

"4 AFTER FINAL ASSENBLY INSULATION P T0.55¢

AL

FINAL CAPACITY TEST |

i et

Ml s

EASY FIRST

HE Watmel Fixed Condenser is quite a new comer to Radio, yet

PRICES :
Capacitics for
‘Standard Grid
Condensers.
00005 to .0003
2/6 each
Standard Fixed
Condensers,
002 to .001
2/6 each
0025 to 006
3/6 each
Combined
Grid Leak and
Condenser
3/~ each

——

The Rechargeable
H.T. BATTERY

already elevated it to a foremost

its standard of efficiency has > a fore
The Watmel is distinctly

position amongst products of its type.
different from other fixed condensers,
First, in its unusual design, which being symmetrical, ensures an even
distribution of electrical charges and the reduction of edge losses
to a minimum.

In its construction no wax whatever is used. Wax being subject to
dielectric losses and temperature changes with consequent results of
noises and changes in capacity, it will be readily appreciated that the
absence of wax in the Watmel is a vital improvement.

Only the very best gauged ruby Mica is used for insulation, while the
outer case is of high grade Bakelite.

Each condenser is individually tested and is guaranteed to be correct
within 5 per cent. From all dealers.

@atlle
WATMELWIRELESS G L™

332a, Goswell Road, London, E.C.1
r—

For parficulars write {o:

Radio Equipment Co., Ltd.
5, Dyer’s Buildings
HOLBORN, LONDON, E.C.1

Barclaus Au.
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Wireless Weekly Small Advertisements.

ELEPHONE RECEIVERS and Loud

Speakers Rewound, 2,000 ohms, 3/6.

—A. Roberts & Co., 42, Bedford Hili,
Balham, S.W.12,

2 - VALVE Amplifier, 35/-, use one or two

valves ; also 1-Valve Ampilfier, 20/-,
both perfect, as new. Valves, 4/6 each.
Smart Headphones, 8/6 pair. New 4-volt
Accumulator, celluloi case, 13/-. New
Dura 66-volt H.T. Battery, guarantecd,
7{-. 2-Valve All-Station Set, works speaker,
£4. Approval willingly. — W. TAYLOR,
57, Studley Road, Stockwell, London.

HEADPHONE REPAIRS. — Re-wound, re-

magnetised, readjusted. Lowest prices
quoted on receipt of telephomes. Delivery
three days. ES&t. 26 years.—Varley Magnet
Co., London, S.E.18.

SED GEAR for sale. 5 guineas Amplion,
Metal Horn, 50/., B-Lowe Wavemeter
150.600, 40/.. Three Polar Resistance
Capacity Units and one McMichael Reactor
all as new 10/. each. Two Marconi V24 and
one QX Valves—used about 12 times—S8;.
each, Lieut, Comd. Shaw, H.M.S. ¢ Royal
Sovereign,’ cjo G.P.O.

Mr. GUY BURNEY,

late Managing Director of the Ster-
// ling Telephone & Electric Co., Ltd.

/ begs to announce that he has

(I L | T = — opened Offices at Morning Post
/ i , o1 1M W = ‘ Building, 346, Strand, W.C.z.
i il i, ! =

%/

/

%

/

(Telephone : City 2373.)
Mr. BURNEY is prepared to nego-
L tiate with inventors and owners of
f Mechanical, Electrical and other
s S I - kinds of Patents with the view to
:ﬂ |°W:¥“"|I"‘ﬂ developing them, or placing same
5 "Tii‘l" upon the market. Communica-
1 (] ‘ ! —=
’ jit
l i \ | I‘ : ".‘

|
|
|
i
i ‘ (Sola Y
}I i |

, Z
M REPAIRS

o TO HEADPHONES
Genius

r"“ﬂ_“" TO LOUD SPEAKERS
« {FYENIUS,” said the cynic, “is ome part % Years. TO COILS
inspiration and nine parts perspiration.” Rewound to any Resistance and
In like manner the Eureka Concert Grand— made equal fo mew.  Price
based upon a laboratory ideal_wasremodelled qrielefap Bedypit.of inslyiomouly
time and again until it could give the faithful
mellowness of tone so greatly desired and
hitherto unobtainable.

At one stroke the Eureka demonstrated an entirely new
standard of tonal purity and volume—it proved that
tenacity of purpose backed by sound electricarknowled ge
could solve a 3-year-old problem. And now the three
ncw Eureka Transformers are again indicating the
wonderful skill of their designers. For the first time the
quality built into every Eureka Transformer is available
at the phenomenally low figure of 15/-,

The same non-laminated core—the same coppered steel
case—the same hermetical method of sealing—thc same
generous windings—and the same liberal guarantee.
But now at a price within the reach of all.

Eureka Concert Grand . . 25/ No. 2 .. 21/-
Baby Grand, Nos. 1 and 2 . 4 15/- Reflex . . 15/-

tions, in the first instance, should
be made by letter only.
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Prompt Delivery.

The VARLEY MAGNET
Company WOOLWICH, S.E.18.
‘Phone : Woolwich 888.
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ALVES Repaired Quick

Let our valve making plant repair your bloken
or burnt-out valves etficiently and promptly
(most makes). Amplification, radiation, and
current consumption guaranteed same as new.
D|°N Brightemitters §/. “D.E.'s” {zand
RA 4v. types) 7/8. Radions Ltd.,
Retinhle w follingh‘);:.nr. Macciesfield (hes.
I argest Vaive Repalring Firm ia
Lozl = the world List Eree.
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RADIO PRESS INFORMATION DEPT.

2/ 6 CQOUUEPROYN '

\wn Em WireLESS WEEERLY.
N S\ Vol. 7. No. 6. Oct. 28, 1925,
(Thls coupon must be accompanied py

= LSS e B T N NN
Lol e A N AN N NN NS a postal order of 2/6 for each questions

Advertisement of Portable Utilities Co. Lid., Fisher St., W.C. 1 and a stamped addressed envelope.
Gilbert Ad. 3829.

AN ADVERTISEMENT IN ¢ WIRELESs WEEKLY ** s A GUARANTEE OF SATISFACTION To BUYERs.
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“Plastic’’ Radio by the Kluth

System
(Continued from page 197)

00000 0000000000000500000000000080000000°0000000

growing, membrane M will be at-
tracted and the current in the
coil of electro-magnet B will de-
crease. On the other. hand, when
the current in A is decreasing,
membrane M will come close to
clestro-magnet B, causing the
current in the latter to augment.
In fact, a pulsating current of thc
same rhythm as the original tele-
phone current, though with a phase
displacement of about 180 degrees,

is thus produced in electro-
magnet B,
The Variometer
If now the current passing

throughh A is listened to through
one hecad-phone and the current
generated in B through the other
head-phone, there will still be an
impression of practically one-eared
hearing, a phase difference of 180
degrees being too great to produce
the phenomenon of plastic hearing,
while a phase displacement of only
100 degrees, in accordance with the
above, is quite sufficient to produce
it

In order to effect this reduction
in the phase difference of the cur-
rent induced in the second head-
phone, another phase shifting will
be required. This, in accordance
with what has been said in connec-
tion with phase shifting in the high-
frequency current, can be obtained
by means of an inductive vario-
meter which; however, should be
designed on somewhat different
lines, its two coils being made up
of a large number of windings
{10,000 to 30,000} of thin wire to
produce inductive coupling.

Correct Phase Displacement

The arrangement of the vario-
meter will be seen from Fig. 4.
The phase shifting is found to vary
according to the angle between the
two coils of the variometer, L and
K. In order to supply head- phone
2 with a current of the same in-
tensity as the current operating in
head-phone 1, the coils I and L
must be devised in accordance. This
arrangement will result in a phase
displacement of the current in head-
phone 2 of just sufficient magnitude
to convey the impression of a
plastic acoustic picture when listen-
ing-in with both head-phones simul-
taneously. This effect will be fur-
ther increased by acoustic differ-

Wireless Weekly

ences unavoidably connected with
the inductive reduction of the cur-
rent in head-phone 2.

The Stereophone

This arrangement thus gives rise
to an effect similar to the stereo-
scope in optics, and, therefore, has
been fitly styled the stereophone.
It is readily accommodated in a
small box, only the contacts A, B,
C, D, E, F, required to obtain a
connection with the radio receiver
(A and B) and the two head-phones
(C, D, and E, F, respectively),
beiag disengaged.  The coils L
and K are rigidly mounted at a
suitable angle to one another.

This stereophone at the present
time is the most suitable and
strayghtforward solution of three-
dimension broadcasting, entailing,
as it does, no alteration of the
transmitter or receiver.

IMPORTANT NOTICE

Owing to the numerous aﬁphcahous-
from our readers for back numbers of
our publications, we have decided to
make no extra charge on any of our
periodicals for issues published within
siz _mmonths. The charge for back
issues prior to six months will be as in
the past.

SLOW
MOTION
DIAL

| ‘The latest
addition to
our
* Rolls
Royce "
Range

1 tull size

“TELWAVE"

(Registered)
RADIO COMPONENTS
l (Martin-Copeland Products)

PRICE

Q (Tzfqns
<

1/mezf

e /f” vence

RESULTS PROVE THIS.

The ELECTRICAL EQUIPMENT and
CARBON CO., LTD.

109/111, New Oxford St., London, W.C.1

207

18/6

from all dealers
or direct from
the manufac-
turers.

Maximum magnification without distortion is
the ideal which the makers of U.S, Transformers
have reached and rigidly maintained. The U.S.
Super is the equal of any transformer on the
market, regardless of price. The windings are
ona coxl of the finest Stalloy iron, and the whole
is a worthy product of skilled British labour and
sound materials. Ratio guaranteed 5-1.

U.S. RADIO COMPANY, LTD.
Radio Works, Tyrwhitt Road, Brockley,S.E.4.
‘Phone: Lee Green2404. Wires:Supertran, Lewis,London.

THE -

SUPER * TRANSFORMER
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Why is
BECOL

REGISTERED TRADE- MARK P

THE HALL MARK OF “QUALITY” EBONITE?

Because it is made from finest rubber and sulphur

IT HAS ITS POLISH
PROVED ITSELF SPEAKS FOR ITSELF

All branded panels guaranteed free from surface leakage.

- ..

Write for full particulars and List B,

The BRITISH EBONITE Co. Ltd, HANWELL, LONDON, W.7
Rods, Tubes and Mouldings

N faasrg///%g;%r%;z%//

...... ) ,wﬂ”% - f// o1e
/)if, o/\”e's%’ﬂe’e%

//\”’/.' e

The KING SUPER TRANSFORMER is
Good and also Cheap because a Patent
Improved Method of Winding the Cotton
Covering on the Enamelled Wire increases
efficiency and cheapens and quickens pro- [§ A
duction. Self-Capacity and Inter-Action Avsio ""’"6'
are totally eliminated and absolute clarity "Wu K'N
of reproduction, free from noise, is assured. §
Safe for High Voltage and Heavy Loading.
MADE BY COIL-WINDING
SPECIALISTS.

TRANS c=u.w‘s€' CFORMER

el '*‘;;‘(‘;g% 'ml'eE“E“:,’-l g B The final adjustment of a ~reaction coil
irect. B L, 2 7
upsets tuning and necessitates a reduction in
P ————— - o R R S = T - - the value of the tuning condenser across to
THE VALVE THE VALVE | the second coil. With
¥ G.576 Yoioer E.L.S. ¥is® |
_| Provents nccidel}(ntul Short-Clreulta, Profectaiivas anves: The Seamark Conn()de
"1[;;3 Egtfs S?g rt:f;' t"ga!l!“ niiatoeé}m: from being burnt out. i the operation is simplified. Referring to the illustra.
1 With terminals for e Blue Fuse 0.3 amp. : tion, it will be seen that an increase of reaction and
, surface wiring Bed ,, 05 , | a compensating reduction of capacity can be accom-
1 Price 2/3 Green ,, 0.75 ,, | : phshe by one hand in a fraction of the usnal time.
1 Without terminals for sur- Black ,, 1.0 To ali who habitually tune in distant stations
(] face wirlng for under pancl Price 1 6 | this advantage is obvious,
L mounting =+« - - 1/8 If any dificully és experienced in oblaining, write direct to the
----------------------------- ShI “Prgoiias Fard S

ELLIS & SONS (1923) LTD. SR o* i siko. 5

THE COIL-WINDING SPECIALISTS,

wew:) 6, PANYERALLEY,LONDON.E.C.4.% . 5 i :
B e L
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Radio - -
Construction

under expert guidance

The Radio Press envelopes are the
most dependable guides for the radio
constructor ever devised. Everystep
in the construction of a radio instru-
ment is fully explained in a lucid
manner by an expert, Proudlmz the
instructions are earefully carried out,
aradio instrument described in an R.P.
envelope will always be a great success.

RADIO PRESS ENVELOPES,
Price. Post

Free.
1 How to Build an S.T.
100 Receiver .. 1/6 1/9
By John Scott- T\zzgart
F.Inst.P., AMLEE,
How to Build a 4-Valve
Receiver . 2/6 2/9
By Percy W, Harna,
MIR.E.

How to Build the ** Slm
plicity ” 3-Valve Set .. 2/6 2/9
By G. P. Kendall, B Se,

RS1. M Model at 8 gns,
Other dcsigns from £4.15.0

For the Hrst Time in Loud Speaker History

Science and drt go

(-]

w

4 gow t(t) dBull% o liAll
'oncert - de - Luxe Re- [ t ‘ 1
ceiver .. 2/6 2/9 an ln an
gyi Percy w. Harris,

5 How to Build the Omni
Receiver B 2/6 2/9

Bv John Scott-'l‘aggart
F.Inst.P.,” AM.ILE
How to Build the A. B C.
Wave Trap .. 1/6 1/9
By G. P. Kendall B. Sc
7 How to Build a 2-Vulve
Amplifier-de-Luxe .. 1/6 1/9
By Herbert K. Simpson.
How to Make a 1-Valve
Reflex Recelver .. 16 1/9
By Herhbert K. SImpson.
9 How to Build an efficlent
Single Valve Set o118 1)
By Herbert K. bimpson
10 The Twin-Valve Loud-
speaker Recciver . 2/6 2/9
By John Seott-’l‘azgart
F.Inst.P.,” AM.LEE,
l]q:\n Adaptable Crystal

By Percy W Hurris
M.LR.E.

The RADIOLUX AMPLION here depicted is the
living illustration of this new slogan, forced to the
fore by public opinion at the recent Radio Exhibition
where the new models produced by the House of
Graham were shown for the first time.

=

@

Real NMusic Enters Every Home

with an AMPLION Loud Speaker, for its per-
formance is the nearest approach to the ever
present ideal—perfection in Wireless Reception.

The art of furniture design also is blended with this
achievement of Science; the cabinets possess that
beauty of form and superlative finish which denote
the masterpiece.

1/6 1)9

RADIO PRESS PANEL CARDS

How to Make the W.T.
Receiver c 1/-- 1]3

—

By Herbert K. Snnpﬂon
SIMPLEX WIRING CHARTS.
1 For 2-Valve Set.. .. 1/~ 1/3 I h S
2 For 3-Valve Set .. .. 1/~ 1/3 \e er]les
3 For 4-Valve Set .. .. 1/- 1/3
RADIO PRESS WIRELESS
PANEL TRANSFERS .. 6d. 8d.

‘“ MODERN WIRELESS *’
COIL TABLE for Aerial,
Anode and Re-action Coils 8d.  8d.

A ettt Lo R s For Belter Radio Reproductz'on
direct from Dept. S

7 All  those inclined towards
“horn’’ Loud Speakers can also

have the choice of the popular Mi

“Dragon” and ‘‘Swan Neck”
< models at prices from 25/-.

Patentees and Manufaclusers @

ALFRED GRAHAM & CO. (E. A. GRAHAM)
St., Andrew’s Works, Crofton Park, London, S.E4

Demonstrations at the AMPLION Showrooms: 25-26,
Savile Row, W.1; 79-82, High Strect, Clapham, S. W4,
10, Whitworth Streel West, Manchester, and 101, St.
Vinernt Strect. Glasgow.

RADIO PRESS, LTD.,

Bush House, Strand, London,
W.C.2.

Barclay Ad.
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“Versatility gets there every time’’

says CLIXIE

“Some people are always envying us
popular chaps our populanty,” says
CLIXIE. *“As if there wasn't some jolly

gocd reason for it!

“Take CLIX the plugsocket, for instance.
You'll find CLIX wherever radio’s more
than a mere word. Why? Simply be-
cause CLIX is versatile. Simply because
it's precious hard to find an end to the
jobs that CLIX can undertake—and make
a better show of than any other form of
Eermina], plug or switch.

‘We call it the Electro-Link with 159
Uses, but that’s anly because we like—our

= little joke—CLIX =159. If you're a

Retail Prices: | stickler for correctness, for 159 you should
CLIX with | substitute #nfinity. And then some!l”
Locknut 3d. |

IX Ad:
with Lorkmmy 5. Are you well connected? Try
CLIX Insulators
|~ Gcolours) | H
1d. each. i
| CLIX Bushes
I (6 colours) I
1d. pair. . 3
] The Electro-Link with 159 Uses

AUTOVEYORS LTD., 84 VICTORIA STREET, LONDON, S.W.1

ENJOYMENT and KNOWLEDGE

The first is obtained through the
second. Gain it by specifying

RADIO PRESS BOOKS

Poat Post
No. Price Free. No. Price Free.
1 Wireless for Al .. 8d. 11d. 13 500 Wireless Questions An-
By John Bco'.t«’l‘a.gg art, ¥.Inst. P., swered .. 4 - .. 86 2/8
AMLE.E, By G. P. Kendall B.Sc., and E.
2 Simplitied ereless .- 12 Redpath
By John Scott -Taggart, F. “Inst. P 14 12 Tested Wu‘eless Sets . . 28 2/8

By Percy W. Harris, M. I R E.

3 Bow to Muko Your Own Broad- 15 More Practical Valve Circuits .. 3/8 3/10

cast Receiver . 18 18 By John Scott-'l'uggurt F.Inst.P,,
By John SLO'-',-TMK'IH_ F.Inst.P. o AM.LE
AMILEE. 18 Home-nnﬂt Wu-ele:s Components 2/8 2/8
4 EowtoErectYourWu‘eless Aerinl 1/- 1/2 17 Wireless Sets lnr Home Con-
By B. Mittell, AM.ILE.E, structors . b, .. 2/6 2/8
5 The Construction of Wireless Be By E. Redpath.
ceiving Apparatus - h . 1/6 1/8 18 Tuning Coils and How to Wmd
By P. Tyers. Them -8 1/8

6 Tha Constraction ot Cryslal Re- By G. P l(endall B.8c.
celvers .. . 1/8 1/8 21 Slx Simple Sets .. .16 1/8
By Alan L. M. Dougl«u By Stanley G. Rattee, M I R. E
7 How to Makea ** Unit "Wueless 22 Switches in Wireless Circuits .. 1/6 1/8
Receiver - . 2/6 2/8 By Oswald J. Rankin.
By E. Redpath. 24 Wireless Faults and How to Pmd
8 Pictorial Wireless Circuits .. 16 18 Them .. . 18 18
By Oswald J. Rankin, By R. W. Hnllowc M.A
9 Wireless Valves Simply Explained 2/6 2/8  Elementary Text-Book on Wireless

By John Beott-Taggart, I Inst.P., Vacoum Tabes 10/- 10/6
AMIE.E. By Iohn Scott Taggart F.Inst P
10 Practical ereless Valve Circniis 2/6 2/8 M.I
By John Scott Taggart, F.Inst.P., Rmd:o Engmeenng 15)- 159
A.MLE.E By J. Beyner.BSc (nons ),
12 Bmho Val\as and How to Use ACG
Them 2/6 2/8 Modern Radlo Commumcntlon §/- 5/8
By John Scott—Tu;gart F. Inst, P., By J. H. Reyner B.Sc. (Kom,),
M.LE.E, AC.G.IL, D.I.C.

All the above can be obtained from Wireless dealers,
newsagents, bookstalls, or direct from Dept.

RADIO PRESS, LTD.,
Bush House, Strand, London ~ W.C.2,
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HAWK

MAXIMUM
tfficiency

Strength

COILS

Gapacity
Damping Effects
Resistance

Prices below WATERPROOF Tel. 832 Kingston
Wave Length using 001 Variable
Coil. Condenser in Parallel PRICE.
MAXIMUM. MINTMUM,
13 - —_ 2/
25 3056 190 2/4
30 435 240 2/4
35 515 360 2/6
40 630 370 2/8
50 885 485 3/—
75 1,250 600 3/4
100 1,820 815 3/10
150 2,300 960 4/8
200 3,100 1,870 5/4
250 ,750 B 5/8
300 4,500 2,300 6/—
400 4,950 2,500 6/6

Sold by all Wireless Dealers
Sole Manufacturers :

LTD.,
The Hawk Coil Co. " Sliamts sesd

NEW !

COMPLETE SETS
AND UNITS.

LT. and H.T. from
your Electric Light
Socket.

CHEAP, CLEAN,
ECONOMICAL,

RELIABLE, SAFE,
UNFAILING.

Ideal for Drawmg Rooms, Clubs & Hospitals alike.

DYNAMERGY MAINS SUPPLY,
LONDON ROAD - - STAINES.

E Bmous ci-:nuwT E
PANELS

AN ADVERTISEMENT IN *° WIRELESs WEEKLY *’ Is A GUARANTEE OF SATISFACTION To BUYERS.
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USE THE BEST TRANSFORMERS

“The Neutroformers you sent me are
simply wonderful, they have given new
life to my 6- Valve Sct. Station after
station comes in clear and loud although
I am only two miles from 21,0, The
transformers are the best I have ever
tested.”

This is an extract from a letter just
recclved by us from one of our customers.

YOU CAN OBTAIN THESE RESULTS.

Neutroformers. H.F. Transformers

H.F. Transformers for

use in ne“tl;"dy"e °"& No.1 200600 10 ©
curts. 8.

250— 550 metres 10 0 No. 2. 500—900 10 0

ﬁgg—li’%o ” %og No. 3. 900—1500 10 0

- 5 »:

1200 2300 [ Joo No. 4.1200—2300 10 0

2200 4800 , 10 0 No. 5 2200—7000 10 0

Every component you require is shown in 3d

our 48 page illustrated catalogue. Post free .

The famous

MAX-AMP

in three models:

Experimenters know that to get the best
results from their Sets they need compo-
nents specially bullt for the job. For two
years the Max-Amp has been recognised
n8 one of the best * All-purposea’* L.F,
Transformers. Now, bowever, so many
enthusiasts appreclate the necessity of
£pecial ratios for special purposes we have
re-designed the Max-Amp In three distinet
Modela: (a) Red Band for Reflex use;
¢b) Blue Band for general use and also as
a first stage; (¢) Black Band for second
stage following a Blue Band Max-Amp.
All these fine quality transformers are
suppled in handsome metal-shrouded cases
and fully guaranteed.

All ope price. 19/6

PETO-SCOTT CO., Ltd

Reglatered OfM Mall
o meeom: 74+ City Road, London, E.C.1
And at :—LONDON—82, High Holbora, W.C.1. WALTHAMSTOW—230, Wood Street.
PLYMOUTH—4, Bank of Engiand Place. LIVERPOOL—4, Manchester %treec.&n
.8, 8

@uality yekFTG0IL HOLDERS.

Basket Coils are undoubtedly the most efficient form of
compact indvctance for short waves.

If you make your own, or buy them ready made, you

need good holders for the best results.
The BASKET COIL HOLDERS are @uaht
RADIO

efficient in design, manufactured from
I the best British materials and finished in an unsurpassed

style. Made from the best British ebonite (not fibre),
brass parts polished and lacquered and polished knob. +

13" knob 1/3

(Postage 2d.)

12" knob 1/6

This is the original BASKET COIL HOLDER of its
type. All good dealers stock them, but insist on seeing

l the trade mark stamped on each one.
@M 1 All others are inferior copies. Each
RADIO packed in transparent envelope.

If your dealer has not got them we send post free if you
mention his vame and address. LIST POST FREE.
GOSWELL ENGINEERING CO., LTD,,

95-98, WHITE LION ST., LONDON, N.1
LIBERAL TRADE- TERMS. *Phone Notth 3051.

“BrerELow” 14 e,
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THE PANEL DE LUXE

A RADION PANEL—w1th its sleek pol-
ished surface—is a joy to behold. But the
.wireless enthusiast knows that its advantages
are more than ‘‘skin deep.” Its superior
insulation qualities are even more important
than its handsome appearance. In every way
it proves itself the ‘" panel de luxe.”

Rad.on is avaslable in 21 different sizes sm
black and mahogamte Radzon can also be
supplied in any spzaal sire. Black 1d. per
square inch, mahoganite 13d. per square inch;

RADION=

American Hard Rubber Company (Britain) Ltd.

Head Office: 13a Fore Street,  Debots: ”2 nglin tol{’ ]53treet g?]hsgow
116 Snow Hill, Birmingham.
London, E.C.2 Irish Agemis: 8, Corporation Street, Belfast,

Gilbert Ad. 3838.

OOJAH
GRAPHITE PILE RHEOSTAT

Price 4/- each.

The OOJAH GRAPHITE PILE RHEOSTAT
is a steplessresistance variable from approximately
.I5 ohm (minimum) to 40 ohms (maximum).

Suitable for Dull Emitter and all other types of valves.

Regardless of what valve set you have, the
OOJAH GRAPHITE PILE RHEOSTAT will
improve it. Its small cost will pay you many
times over in added pleasure and satisfaction.

From all Dealers or divect from the M anufacturers :

GREENSLADE & BROWN
LANSDOWNE ROAD, CLAPHAM, SW.s.

Telephone : Brixton 639.

AN ADVERTISEMENT IN ¢ WIRELESS WEEKLY >’ Is A GUARANTEE OF- SATISFACTION TO BUYERS.
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The Set of Super Excellence

Elegance, ease of control, and efficiency, are

all embodied in the “ ALL-CONCERT DE

LUXE " RECEIVER. It makes the ideal set
for the radio enthusiast of fastidious taste, to
whom its clean-cut lines give an instant appeal.

The owner of the “ ALL-CONCERT ' need
never be short of a programme. It will give
you good Loud-Speaker results from your
local station and 5XX. Under favourable
conditions, and with an efficient aerial and
earth, at least two other stations can be heard
at Loud-Speaker strength. All the B.B.C.
stations and numerous continental ‘ones are
easily heard on the telephones.

Thousands of radio enthusiasts have built the
“ ALL-CONCERT” to RADIO PRESS

ADVERTISEMENTS

The

ENVELOPE No. 4 specifications. The
Radio Press Envelope system is the safest and
simplest way for the novice to build his set.

Percy W. Harris, M.LRE., Editor of * The
Wireless Constructor” and " Wireless,”
describes fully and lucidly the various stages
in the construction. The beginner’s way is
also greatly helped by numerous illustrations;
including working diagrams, Blue Prints of
wiring and panel drilling. and a set of photo-
graphic reproductions showing all the details
of the receiver.

Obtainable at all Newsagents, Bookstalls, vour local
Wireless Dealer, or direct from Dept. S., Radio Press,
Ltd. For prompt and sure delivery when ordering
direct pleage write your name in BLOCK LETTERS.

RADIO PRESS LTD..
BUSH HOUSE, STRAND, W.C.2

R

OCTOBER 28TH, 1925

ALL-CONCERT

DE LUXE
RECEIVER

RADIO PRESS
ENVELOPE No. 4
PRICE

2/6

2/9

POST
FREE

RADIO PRESS
ENVELOPE
No. 4

How to Make
The ¢ All-Concert de Luxe”

Receiver

By PERCY W.
HARRIS,M.IR.E.
Editor of

“The
Wireless Constructor.”

AN ADVERTISEMENT IN ‘* WIRELEss WEEKLY >’ 1s A GUARANTEE OF SATISFAGTION TO BUYERS,
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“ TRUTH IN ADVERTISING.” It's a DON'T CHANCE THINGS !
Here is a 13 FORTEVOX ” You can RELY on the “FORTEVOX'' GRID LEAK.

No DISCS, CARDBOARD, PAPER or FIBRE enter
1ato its construction,

It is not affected by Atmospheric Conditions.

The Body is a high-pressure Moulding of guarantced Pure
OMNITE, having thehighest dielectricvalueobtainable,

It is Absolutely Silent in Action. It cannot PACK.

It will always retain its property of Consistent Variation
of Resistance from .5 to 5 megohms.

It is suitable for any Circuit.

TN

aLL The [FORCFEVOX] propucts
s ARE DESIGNED AND MANUFACTURED BY

IT IS AN INGENIOUS AND ENTIRELY SN 4

ORIGINAL DESIGN, BEAUTIFULLY MADE. R 4oe1 . 4/6 each. ﬁi:}l ?L?: E: }l;mg , g}&)% ,S Nss,

VARIABLE GRID LEAK
which IS variable

That is—it is Constant im its scale of VARIATION,

WE CLAIM THAT THIS IS THE ONLY GRID LEAK

ON_THE MARKET WHICH IS TRULY VARJABLE,

AND WHICH WILL REMAIN S0 THROUGHOUT
THE LIFE OF THE COMPONENT.

Sold by all reputable Dealers or obtainable direct from the POST 24. Phone : Mountview 2225.
(Sengimphiac: Thare's a * FORTEVOX " Product for all  Seottish Agents :
Send for FREE ILLUSTRATED LIST. your requirements, KEITH & IRWIN, 35, Robertsom Street, GLASGOW.

e
WHY BUY ACCUMULATORS ?

R
// JF you add depre. and suffer the depreciation and

T iom to the many annoying inconveniences caused

T ARG Y (i by unskilled charging.

convenience o E SUPPLY ard deliver a NEW f
having your owr{ W ROTAX Wireless Accumulator of have produced a definitely constant  of buy and try and buy again,
o W suitable size for your set. We call and Oscillating Zincite. For all those before a crystal could be found to
acc exchange it for another fully-charged one enthusiasts, proficient in the use of  Oscillate — an expensive busiuess!
skilfully recharged, weekly or fortnightly anywhere in Greater the Oscillating Circuit, we have Now this fascinating branch of
¢ cosls you London for 13 weeks from 8/- inclusive. removed all element of doubt in Crystal work is cheaper, more
considerably more IF you have your own accumulators we experiments, It used to be a case certain—more interesting.

than our inclusive give the sams continuous service from G 5 o
Hire Servics, 6/- per quarter—and ii you have only one, From all Stores of Repute, or direct from Russell’s, per box 2/6

e gndéollgt;;vfloar;é nltérzl)at:e_e_xchangcs. 0 s O I L L A T l N G

195, TORRIANO AVENUE, KENTISH TOWN, N.W.5. o

REAL SERVICE - HIRE OR MAINTENANCE ZINCITE

Write for Folder Z7, or *Phone : North 4161 & 4162. // The L. G. RUSSELL Laboratories, 1-7, Hill Street, Birmingham.

The New

“SOLENEX”

RADIO COIL

The Coil you will evenfually use!

NO varnish impregnation, extra
capacity losses, or undesirable
wire kinks.

BUT totally enclosed in beautiful
gold tinted celluloid case, hollowed
patented coil mount and hollow
plug pin and highly efficient cccen-
tric generative winding.

The smartest and highest cfficient
coil on the radia markel {fo-day.

Save Honey on Valyes/

RADION DE 06 3-volt(H.F.orL.F.)10/6
Compare the price with any other British-
made High-Grade Valves. ~ Have you seen
the curves in our booklet ?
A uger writes : ** I am really amazed at tAs resull, they are the
best valves I have yel come across. Let me thank you for
executing my order 80 quickly, and when I require any more
valves I will certainly send to Radions Lid."
RADION 2-v. DE-34 (H.F. or L.F.) 10/6
RADION PYRAMID Power Valves 4-v.

& 6-v. types, Guaranteed Filament 2246
RADIONG.P.A 4.v.Brightvalveonly7/.
From wuntied Dealers or direct Post Pree.

RADIONS LTD., Bollington, Nr. Macclesfietd, Cheshire.
Sendfor our booklet; it describes valves,repairser-

Prov.

Pat. B Supplied in all Wavelengths, From 4/6 to 10/~ each vice,and givesuseful hints. It'sfree. Writeto-day.
101754 F.G.KETELBEY, A M.LE.E. 3o Tiiuters”

Woercester Chambers, 14, New St., anghjr- - A . ]
|_Reliable @ Valves
—J\/ =

*Phone : Cen. 8633, ‘Grams ; ** Katelbee, B’ham,™

—Cr—

“ALAN” SHORT - WAVE COILS.

959, Air dielectric

SCRAP YOUR H.T.
BATTERIES ! Use Your Electric

gl = 1 "W' 5% Ebonite ,, Lighting Mains
i 16 S.W.G. Enamelled wire held
r?gr?dly. S With The DYNIC D.C. REGULATOR.

Every turn and layer airspaced.

Uniform outside dimensions :
3}” dia. 13" overall width.

It plugs into any convenient lamp socket and
provides a smooth H.'T. Supply, in 5 voltages,
from any D.C. mains above 100.

! { - k Type X.—For Genera) Use. Price, £3 0 0
| i e :l;‘t):xsnfal:tg :!x':g”sg‘cmgitnﬂgt.ung, Type N.—Uses the Mains as Aerial and Earth in
addition to H.T. Price, £3 10 0
LT B EOREEnS 413 Type G.—Provides 6 tappings for negative Grid
s w k2 2858, Bias in addition to H.T. Price, £4 0 0
18 RS S 5l5 Type GN.— Combines N, and G, Price, £4 10 0

Set of 6 - 26/0 ANl Models in De Luxe finish to  Postage 1/-.

Postage Paid. instructions at £1 extra.

Send for Folder and state your Mains Voltage.

A. B. Callingham & Co., JONES & STEWART,
107, Hartham Rd., Isleworth, Plasa 59, ROBERTSON ST., GLASGOW, C.2.
* Middlesex. this Journa). Telegrams: ‘* Gadgets,” Glasgow. "Phone : Central 4392.

AN ADVERTISEMENT IN ** WIRELESS WEEKLY ”’ 1s A GUARANTEE OF SATISFACTION T® BUYAES.
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ﬁ‘They were
wrong”

when they thought it was ) | *
sheer luck that my set S A
always worked “according ‘ -
to plan’when I was demon- .
strating its qualities to a

party of friends. St

The truth is, I always keep my set up to the
mark, never allow it to get “run down”; and :
wireless sets, like us humans, are prone to slight and
serious ailments. '

When any symptoms of disorder manifest them-
selves in my set, I immediately look up that useful .
Radio Press Book, “ Wireless Faults and How to Find PR
Them.” [ ey

It shows you how to get at the root of the trouble
quickly and rectify it Every enthusiast should possess
a copy; it’s a ready medium of trouble tracing.

1/6

POST FREE “ Traces
18 Trouble’’

Obtainable from ail Bookstalis, Newsagents, your
local Wireless Dealer, or direct from Dept. S.,
Radio Press, Ltd.  For prompt and sure delivery
when ordeving divect from Radio Press, Lid., please
wrileyory n.ne and address in BLOCK LETTERS

r » 4
- o

y
=4
E
) o

A%

s
’ w )
- o

MRadio Press, L.

BUSH HOUSE, STRAND, LONDON, w.cyl

Barclays Ad.
AN ADVERTISEMENT IN ¢ WirrLESs WERRLY "' Is A GUARANTEE OF SATISFACTION To BUYERS.
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SELECTION FROM CONTENTS.
EXPERIMENTING WITH THE ULTRAUDION CIRCUIT
By Percy W. H arris, M.LR.E
_ (An cfficient 2-valve s td tector and note e magnifier, described
n detail by the Edlt r)
How to Build a No el Cryltal Set.
By G. P. Kendal
OUR B[RTHDAY
A Year's Work.
By the Editor.
A Detector .and Amplifier in One.
By A. S. Clark. (Fxee BLUEPRINT).
Some Further Experiments.
By J. H. Reyner, B.Sc., A.CG.I, D.I.C.
n All-.El}:closed Low-Loss Two-Valve Receiver.
n

AreBDu..l Emitters Really E ical ?

. BSc.
Preparing Your Workshop for the Winter's Activities.
y
How to Ad]ll t Your Grid-Bias.
n-Randall,

y H. Johnson
A Slmple Auto- Coupled Crystal Set.
. Bramford

Edited by
PERCY W. HARRIS, M.IRE.

Read the

CONGRATULATIONS—

ON A YEAR OF SUCCESS :

From Prof. J. A. FLEMING, F.R.S., |  From Commander F. G. LORING, R.N..

Inventor of the Valve Inspector of Wireless Telegraphy
I : ! 4 General Post Office.
]
%s P #—J

PAGES /

NO-1. Vol. 2
From Prof. W. H. ECCLES, |

ProfD f’c El‘:ctl:'lgals Elfgﬁ'lesermg = SET FOR Fﬁﬁfé{ﬁ;bgé&:ﬁ?iﬁ?’
Finsbury Technical College. EVERY POCKET

British Broadcasting Co.

s IS DESCRIBED
Y ADAS : IN DETAIL. L A

BUYy YOUR NOW ON S ALE AT ALL BOOKSTALLS

COPY TO-DAY . AND NEWSAGENTS

19 224
SINSWNEA

1090225



http://www.cvisiontech.com
http://www.cvisiontech.com

4 WireLEss WEEKLY ADVERTISEMENTS. OCTOCER 28TH, 1925

v'; i ;
i
fl ;{!’,/f,.'

have
some music/

" HAT a difference radio has made to the long
winter evenings ! What a difference the Ster-
ling Baby Loud Speaker has made to radio !

Ever -since it was first introduced as the standard of all
junior loud speakers, it has been the means of supplying
music, song and interest, faithful in tone and ample in
volume, to tens upon tens of thousands of homes.

Go now to your dealer and hear the new improved—

the design of the Sterling

Baby Loud Speaker pro-
vide greater mellowness
in tone, whilst the extra-
ordinary volume of the
original model is main-
tained. In black enamel
al gg or in a very attractive

SPE A peinmed 50
At your dealers

Announcement of THE MARCONIPHONE COMPANY, LIMITED

Registered Office: Marconi House, Strand, London, W.C.2
and 210-212, Tottenham Court Road, W.I

Sole Agents for STERLING TELEPHONE & ELECTRIC CO., LTD.

Published by the Proprietors, Rapto Priss, Ltp., Bush House, Strand, London, W.C.2, on Wednesday of each week, and printed fo!

Avenue Press (L. Upcott Gill & Son, Ltd.), 55-57, Drury Lane, W.C.2. Address for Subscriptions and Editorial Commuﬁnications f—'llzlm b}iog’;ﬂ
Strand, London, W.C.2. Advertisement Managers:—Banrctays ADvERTiSING, Lrp.,, Bush House, Strand, London, W.C.2. Registered as a newspaper
and for transmission by Canadian Magazine Post. Subscription rates :—32}6 per annum, 16/3 for six months, post free. Sole Agents for Almtralasiape
Gorpox & GorcE (Australasia), Lrp. For Capada :—Impsgial Nsws, Lrn. For South Africa :—Cinrrat, Nxws AgENcy, Ltp. For Japan :—Sals & Frazag, L1p
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