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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

IN the

latest pattern Burndept Coils, unequalled signal strength and extraseveral important changes have been. ordinary clarity, each consist of a single:made. Each Coil is enclosed in an layer winding on Admiralty Paxolin forhermetically sealed moulded container, mers. Coils 25, 35, 40, 5o and 6o, 4s. 3d.
on the outside of which the tuning range each. Coils 75, 4s. 6d.
and number is indicated. The new Coils, Coils ioo to 1,500 are the celebrated
which fit all standard makes of tuners Burndept patent multi - layer coils,
and coil holders, are numbered to corres- covering all waves from about 700 to
22,000 metres. Coil ioo, 5s.;
pond with somewhat similar
Coil 150, 6s. ; Coil 200, 7S. ;
coils of other makes, and are
300, 8s. ; Coil 40o, 9s. ;
Coil
all the same size externally:
Coil 600, 1 os . ; Coil 1,000,
-4,I-1 in. long, 3- in. wide, and
15s. ; Coil 1,500, 17s. 6d.
i-i/io in. thick. As the Coils
These Coils may also be purare perfectly protected from
chased in sets, as follows
damp and dust, they will
No. 955.-For Broadcast Remaintain their original high
ception (zoo to 800 metres).
efficiency indefinitely. The
Set of four Concert Coils, 35,
complete set covers all waves
1 5o, 6o and 75, 16s..
from 20 to 22,000 metres.
No. 956.-For Long -Wave
Coils 3 to zo are intended
for ultra short waves-zo to The 1924-25 pattern Reception (700 to 22,000
150 metres. They are wound Burndept Coils have been metres). Set of eight Coils,
reduced in
00 to I,500, £3 17S. 6d.
with heavy gauge bare copper considerably
price. Full particulars No. 957. -Complete set of
wire on Grade A ebonite of these reductions will
formers ; so-called " low -loss be sent free on request. I nineteen Coils, covering all
waves from 20 to 22,000
air -spaced " coils are not
metres, .6.
short
essential for successful
of these new Coils are given.in
Full
particulars
wave reception. Coils 3, 5, I o, 15 and Burndept Publication
No. 44, a copy of which will
20, 5s. each.
be sent to any reader of this journal on application.
Coils 25 to 6o are the famous.. Burndept, The Burndept Range includes everything for
reception from components to complete
Concert Coils, covering all waves from radio
installations. Build your set with Burndept
150 to 800 metres. These coils which give Components and be sure of best results.
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Alarutns and Excursions
CONSIDERABLE

apprehension has been aroused by
a statement which appeared
in a daily paper recently to
the effect that the British Broadcasting Company contemplated closing
down certain of the relay stations to
avoid interference with certain ConHundreds of
tinental stations.
thousands of listeners in the neighbourhood of relay stations rely entirely upon crystal receivers, and it
is therefore not surprising that consternation has been caused in
thousands of homes by the possibility of their broadcasting service
being cut off.
.
Wireless Weekly would be failing
in its duty to the public if it were
not closely observant of any proposed changes of this kind, and we
can state at once that much of the
fear expressed by numerous correspondents and 'inquirers is groundless.
Although the British Broadcasting Company is considering the
practicability of closing down certain 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 consider the closing down of the Plymouth Relay Station. At the present time crystal users in the Plymouth area are entirely dependent
upon their local station for broad -
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cast programmes,
They are outside the range of Bournemouth or
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 Cardiff and Bournemouth to, say, to kilowatts (the
power we believe they would like
to use), Plymouth might conceivably
corne on the edge of the crystal
-

range of both Bournemouth and
Cardiff stations.
In our opinion,
however, this would not be a satisfactory service. It is therefore unlikely that the Plymouth station will
be shut down. When, however, we
come to consider other relay stations, such (to take a 'case at
random) as Liverpool, a considerable increase in the power of the
Manchester station might possibly
give a crystal service in Liverpool
equivalent to that of the present
Liverpool 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
our 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 number of directions. Only by maintaining .'in intimate contact with
our readers can we give them the
full service we are desirous cif providing, 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.

&cLÍted
JOIN SCOTT-TAGGART,
F. Inst. P., A.M.I.E,E.
October 7, Vol. 7, No. 3.
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Wireless in the Army Manoeuvres
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 Army Manoeuvres" Dr. Robinson gave some
general information relating to the organisation of and
general methods employed by the wireless personnel
of the R.A.F.

tivity of some type so that each patticular line of communication can be carried on-that is, that each battery can listen independently to its own aircraft-but,
on the other hand, that there shall be so little selectivity that every battery within gun range of a good
target should be able to hear any particular aeroplane.

Wireless in the Great War

The twin -cylinder motor -cycle type of engine used for
driving the generator for the transmitter used at a
ground station.
rghlih9r9r9r91.mr9r4r9Ll415r.4LW

r

rL'rg,11P

r§,rDr_4r

Lf315

rhM.ºr4:

*rvr9r4r9aitl'

Artillery Observation
ONE of the most important functions of wireless
for modern war conditions is its use in spotting
enemy guns or targets for our own guns. For
this purpose there are special squadrons called Artillery
Observation Squadrons.
Each particular aeroplane
is sent up to spot for a particular battery, and each
Artillery Observation Squadron is given a special portion of the Front for this purpose. Depending on
the density of the troops on both sides, there are more
or less aeroplanes per ,mile of Front. Under certain
circumstances the wireless receiving stations can be
exceedingly close together, 'again depending on how
close the batteries are together.

In the last war this problem was solved, and exceptionally good results were obtained, so much so that
the General Staff looked upon wireless as absolutely
essential for artillery observation purposes.
Spark
transmission was made use of, with crystal reception on
the ground. There was not a large range of wavelengths over the whole of the Front in France and
Belgium; and, as there were many lines of communication required, it was necessary to employ the same
wavelength for a flight of aeroplanes, and sometimes
Selectivity was obtained
for two or more flights.
by using different notes on the same wavelength. This
applied to neighbouring stations, so that each particular operator on the ground had to recognise the
note of his own particular aeroplane, and to concentrate on this for ordinary shoots, but he had to he
sufficiently wide awake to pick up any special call from
any aeroplane within range.

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

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 receiver will be
able to hear not merely his own aeroplane but signals
from aeroplanes some miles to his right and left.
Observation of Hostile Forces
On the other hand, it is absolutely essential to provide very reliable reception, because in case a particular aeroplane spots a target i hich should be immedialtely 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 concentrate on this excellent target.
Importance of Selectivity
The problem thus becomes highly complicated. On
the one hand there must be provided sufficient selec-

small shelter tent is the only accommodation
available for the wireless personnel under active
service conditions.
small percentage of failures was recorded. The interesting fact emerged that it is possible for an operator
A
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In this concluding article will be found some interesting 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 an one particular signal when a number
of signals can be heard, and to read this signal
correctly.

gg

@

Ground Stations
On the ground the organisation for reception is
carried out by the Royal Air Force, and the operators
are R.A.F. operators, the particular receiving stations
naturally being attached to batteries of the Royal
Artillery. In this respect the most important thing is
that the receiving station on the ground should be
self contained, and that it should not require replacements too often. In the last rya; crystal receivers
were used, and these are ideal because they do not
require replacements Pt frequent intervals.

Another view of the engine and generator shown
opposite, showing also the accumulator charging board.
.eä
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manoeuvres will have given a severe test to this form
of receiver.

Apparatus in Aeroplanes
As regards the special transmitters in the aeroplanes,
the transmission is done by an observer who is not
For this purpose he
necessarily a wireless expert.
must be trained in Morse to a reasonable speed, and,
further, it is necessary Ito arrange special cades which

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 receivers

are simple and reliable. The wireiess duties are performed by the Squadron Signal Officer, who is responsible for the functioning of all the apparatus in all fly;
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 Soo metres
(750 and 600 kc.), and a trailing aerial is used on each
aeroplane. 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
r 5o ft.. is used.
This form of aerial produces directional effects, and it is found that transmission is best
when the aeroplane is flying 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 his
message and again turns round towards the enemy
in this way the
territory for another observation.
observer of the aeroplane can direct the fire Of his
particular battery on to his special target.

-

Bombing Aircraft
very essential operation is the bombing of enemy
territory. As is well known, this is carried out by the
largest type of aeroplanes, which are capable of travelling some hundreds of miles. Their range is thus
considerable, and may be up to six or seven hundred
During the last war the maximum range for
rrtil_es.
efficient bombing.was probably two hundred miles, but
in the next war this range will he considerably
increased.
A

Some idea 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 Fbree 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

Essential Lines of Communication
On such operations it is obvious that aeroplanes
should act in consort for protective purposes, and also

¡I.
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for obtaining more efficient 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 is absolutely essential for them to
he kept up to date with the latest information about
the enemy, such as where defending enemy aircraft
may be, etc:

distance wireless is required. It is obvious that the
form of wireless must be such that pilots of each
aeroplane will understand immediately any orders from
their commanding officer, 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 nett easy to satisfy this condition.

Enemy Aircraft
of gfeat importance that they should

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. Even 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.

Bombing Raids

Also it is
inform the base of any knowledge they obtain as
Thus it is
regards the position of enemy aircraft.
essential to carry apparatus to operate over distances
For this purpose bombing
Of- a few hundred miles.

Wireless Navigation
Certain methods of Wireless. Navigation are fairly
well known. One method which is being uséd 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.
.When this is' done the ground station informs the
aeroplane of its actual position. On bombing operations, of course, this system has the disadvantage that
the enemy can also determine by Wireless where the
attacking aeroplanes are.

" Wing -Coil " Installations
It is much better to determine one's position without

the aeroplane having to transmit. Actually it is usually
sufficient 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 in every
quarter of an hour. Equipment of 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 transmitting station. Thus the pilot turns his aeroplane until
he gets it on to its correct course for home.
Six of the ten masts to be used for supporting the
aerial system at the Beam station at Bodmin, Cornwall, now being constructed by the Marconi Co. for
communication with Canada and South Africa.

Wireless Operators
Such aircraft thus employ many forms of Wireless,
and it is essential to carry a Wireless operator. Some
of the operations must be done by the pilot himself,
even though a Wireless operator is carried, such
operations being the giving of orders to the other
aeroplanes 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 manoeuvres have
been described. Sufficient examples have been given
to show the complications of communication in the
Services, and how efficient 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 officers who are in charge of the operations.

aircraft are equipped with continuous wave transmission'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 comparatively close together. This
is necessary for protection, and also that the squadron
leader should be able to control the dropping of bombs
of each of his aircraft. For this purpose very short
72
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Calibratin a ShortWave Absorption
Wavemeter
(,)-

efl

By D.

J. S. HARTT, B.Sc.

The accurate calibration of a wavemeter for wavelengths of 20 metres or less presents no great difficulty if the Lecher wire method of calibration is
employed, as described in this article.

e
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
S our knowledge of the peculiarities of

the
short waves has increased, so it has
become increz.singly easy to construct and fl
manipulate receivers to operate on these grb
higher frequencies, and many an experimenter has proceeded so far and constructed a set which he has been able to make oscillate ß
e
and at the same time control.
Here, however, he @ A view of the absorption wavemeter showing the
encounters a difficulty; how is he to know on what e
method of mounting the bare wire coil.
wavelength he is operating?
e ,e
ar,
On the broadcast and higher wavelengths it is a
nothing whatever may be tuned in until the degree of
comparatively easy matter to determine the wavelength
sharpness of tuning is appreciated.
for any given adjustment of a receiver, and there are
I do not wish to convey the impression that there
many accurate standards available for checking
is anything very difficult in working on these high
purposes. However the use of the ultra -high frefrequencies, for this is not so, and, provided certain
quencies is modern practice, and experimental work
reasonable precautions are observed, matters are
has been largely confined to individual efforts, so that
perfectly simple.
we do not find the same state of affairs existing here.
Effects of High Frequencies
Working on Twenty Metres
The essential thing lo rememiber is that high -fre\Ve know that if a reliable design is carefully
quency effects, which are less. apparent on the broadfollowed, say, fora 20-metre (14,991 kc.) receiver, and
cast band, are very much more marked when we
coils of a particular type and size with certain definite
increase the frequency and come to wavelengths
between 15 and 30 metres (19,988 and 9,999. kc.). In
this connection I would refer readers to my article on
the restriction of tuning ranges in. Wireless Weekly,
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 3ogmctres (11,993
or 9,994 kc.), simply because certain essential precautions in. reducing various stray capacities have been
neglected.
Porcelain f?od

Porcelain Rod
Insulator.

Insu/at.or

i

Dr.Y

String.
Voltage
Antipode.

Dry String.

2

Voltage
Node.

Voltage

Antinode.

Fig. 1.-Illustrating the electrical characíeristics of
a single straight isolated wire oscillating electrically
at the fundamental frequency.
Assuming, then, that such a receiver has been
designed and made so that its tuning range does
include, say, the 20 -metre wavelength, what we want
now is some simple anti accurate means of calibrating
it, or of calibrating a separate piece of apparatus (some
form of -wavemeter) which. Will enable us to tell with
a fair degree of accuracy on what wavelength we are

The oscillator used in the experiment.
The air spaced coil is seen on the right with the R.F. choke
on the left.
turn numbers are employed, we can be reasonably
certain that the wavelength will be somewhere in the
vicinity of 20 metres, but if one has not had any
previous experience of operating on these frequencies

operating.
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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 connected across it, as shown in Fig. 3,
which may be termed an absorption wavemeter. This
may be made reasonably constant, calibrated and kept
separately 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.

Assistance of NKF
Same great assistance to amateurs has been given

States Naval Station
NKF, with whom Wireless Weekly are arranging a
series of scheduled tests on various high frequencies,
in this direction by the United

including the 2o.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 pick>:ig up these signals on it for only one calibration point. An independent method, then, which can

The Oscillator
an oscillator

A suitable circuit for use as

is shown

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 accompanying photographs.
The coil is 4 in. in diameter, has eight turns of
No. 14 S.W.G. bare copper wire spaced at .8 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 your
specification. (The 8 -turn coil shown was made by The
Scientific Appliances, Ltd.)
in

Components
The other components used in the oscillator are one
.0003 uF variable square -law condenser (Igranic), one
.0003 µF do. (Collinson), one Burwood anti -capacity
valve holder, one Lissen H.F. choke, six terminals,
two Burndept clips, one 8 in. by 6 in. by 4 in. panel,
.and a baseboard, 8 in. by io in. by é in. The method
of construction will be clear from the photographs.

This photograph shows clearly how the absorption
wavemeter is constructed and wired up.
he employed at home and which demands no special
or complicated apparatus is what is required.

Calibration with Lecher Wire
happy coincidence that, owing to the shortness 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.
I -refer here to the Lecher wire method of calibration.
This, although striking for its simplicity, does not
appear to be very widely used, but it is nevertheless
capable of giving quite accurate results.

It is

a.

Construction of Wavemeter
The absorption wavemeter consists of a .0003 µF
variable square-law condenser (Igranic) and a three turn, 3} in. diam. coil, with the turns of No. 14 bare

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

metres)=

8 TURNS BARE
WIRE SOLENOID

.v

4 DL4M.
AIR -SPACED

2

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

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.
in. This coil should
copper wire and air -spaced at
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 somewhat difficult when the strips are threaded on to the

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
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wire, unless one is possessed of a fair measure of
patience. The completed coil is secured to the baseboard by 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.

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 milliammeter is not available, a pair of telephones 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 again 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. I 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 5o or Go metres
(5,96 or 4,997 kc.) will .have realised this.

Valves to Use
So much, then, for the constructional part; the
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 B4, D.E.8, D.F.A. or similar
type, is to be recommended; a filament resistance can
then be dispensed with and the full 6 volts of the
accumulator put on.

Indicator for Oscillation

Transferring to Wavemeter
When the particular point at which oscillation ceases
Las been found, the oscillator is tuned to 20 metres.

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 10 -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 above 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 condition
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, I think, is most conveniently done by

3 TURNS. 3k? DIAM.
SINGLE LAYER AIR
SPACED AT 3e -

Fig.

-

p

.o

The oscillator with valve inserted. All necessary
connections are made to the terminals seen in the
foreground.
(14,991 kc.) (i.e., when a To-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 slowly rotated until

0003af

3.-The circuit of the absorption wavemeter
described.

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 grid condenser of the oscillator slowly, and
note the position when oscillation stops. This will be
shown by a sudden change in i.he anode current

the oscillator ceases to oscillate. This point is determined as before, either with a sensitive milliammeter
or a pair of 'phones in the anode circuit 'of the oscillator. This then gives us one calibration point for the
absorption wavemeter. Some form of indicator will
be required for the latter, and the dial should be
tightly secured to the spindle before any calibration is
attempted.

CENTiOE
Ì

ISOLATED
STRAIGHT
WIRE
OSCILLATOR

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 12.5 -metre wire a 25 -metre (11,993 kc.) point,
and so on. A complete calibration curve can therefore
be plotted. The lowest point I actually plotted for the
apparatus shown in the accompanying photographs
was 15 metres (19,988 kc.) ; this occurred on 45 deg.
of the wavemeter condenser (about 15 deg. on the
oscillator); similarly the 20-metre (14,991 kc.) point
was 56 deg. on the wavemeter and about 32 deg. on
the 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 milliammeter. If a sudden rise in
anode current took place when oscillation started, the
cessation of oscillation will be marked by 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 varying intensity of the
75
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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.

A SCREWDRIVER TIP
SCREWDRIVER, when purchased, will usually
be found to be ground down so as to have a

The Oscillator as a -Receiver
By simply including a grid -leak and condenser of
conventional values .(shown dotted in Fig. 2) the oscillator can -be used very successfully as an ultra -shortwave 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 satisAn ordinary outdoor aerial
factory in most cases.
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

This type of
fairly sharp edge to the blade._
" chisel " edge may give considerable tróubl!e 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 gradúally
he cut away and the screw may become difficult to
turn at all.
A Remedy
A suggested method of preventing the occurrence
of this trouble is to alter the shape of the blade; this
can usually be clone with a file. The sharp edge of
the blade is first filed down till it is quite, blunt, about
The edge should
1/32 in. of metal being removed..
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 av; kward 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
A. V. D. H.
position.

'

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

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 wavelength on which it is desired to operate):

Receiving NKF
When this has been done it is interesting to listen
to one of the special tests. from NKF on 20.8 metres
(1.4,44 kc.), and when this has been tuned in, to leave
the receiver in the oscillating condition, and bring the
absorption circuit near and determine the corresponding 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 anyone 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 wavelengths " somewhere near " 20 metres (14,991 kc.),
but in this class of work some more precise calibration
such as the above is needed.

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

DID MARCONI INVENT WIRELESS ?
SEE No. 4 OF

"WIRELESS"
PRICE

OUT YESTERDAY.
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Inventions and
Developments
UNDER THIS HEADING

J.H.REYNERB.Sc.lnsLA.C.G.I., D.I.C., OF THE
RADIO PRESS LABORATORIES. WILL REVIEW
M'?

äï

FROM TIME TO TIME THE LATEST
DEVELOPMENTS IN THE RADIO WORLD.,

without a Glass Bulb
RSCENT developments. which

A Valve

have

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
is 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
mast fragile portion of 'the whole
unit, is not replaceable except at a
cost very nearly as high as that of a
new valve awing to the necessity for
re -exhausting the bulb after the
repair is effected. .It is not surprising, 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 satisfactory valve could be produced in
which the filament were readily replaceable, then obviously the financial saving in a transmitting station
would be considerable.
Little attention, however, appears
to have been given to the question of

receiving valves, and it would seem
that we must continue to use the
existing type of valve with its
various defects. Certainly, the introduction 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, however, has tackled the problem with a
fair amount of success, and he has
actually produced a valve in which
all the electrodes are exposed to air,
and are simply enclosed in an insulating chamber to protect them from
mechanical damage and draughts.
Two views of the valve are shown
in the larger photograph, from

stance which, of course, is they
patent of the inventor. In the particular valve shown in the photograph, this filament measures .o,35
of an inch in diameter (about the
thickness of the lead in a pencil),
and is about five -eighths of an inch
It has a fairly high resistlong.
ance, and is operated from I io volts
lighting mains, at which voltage it
takes a current of about' half an
ampere. It is understood to run at
a temperature of about 800 degrees.
Centigrade.
Characteristics
Actual, details of the characteristics are not at present- available,
although one would certainly expect
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 conventional manner.
which it will be seen, that it is essenfilament, and wthout further details
tially the same in construction as
it is impossible to make any reliable
the ordinary type of thermionic
comment. Same figures are given
valve, except for the fact that the
from which it appears that the
glass bulb is missing. The prin- parameters of the valve are somewhat similar to those of the existing
cipal paint of difference lies in .the
filament, made of a particular sub(Continued on page 85)
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Noises

VERYONE has naturally
his own views about the
best kind of items in the
broadcast programmes.
adore
sloppy
Some
songs, some those of
the hale and hearty type; some
bless entertainers, some cuss them;
some delight, in instrumental solos,
same 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 pierróts upon the pier,
the jug -jugging of the nightingale;
we have heard,'too, the noises of a
coal strike-or was it a coalpit? I
really forget which; 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 office-I say
" something" advisedly, for, if you

will believe me who know, 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 microphone close by. I 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 tracing 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 constructor 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
worked in as well as the wireless

orchestra.

"Noises Off "
important
most

actor,
The
though, would not be the constructor himself, but the fellow
responsible for the " noises off."
You see these' would have to be
78

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 wav, I think, to
reproduce them would .be to draw
a stiff brush across a sheet of glasspaper. 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 recalcitrant 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
¡voice- 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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progress listeners would be requested to throw a piece of old
motor tyre into the fire in order to
get atmosphere.
in

Success

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

Soldering

But the pièce de resistance of the
whole show would, I think, be
soldering. The constructor applies
a -dab of flñx (an outsize in plaice
is 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 iron by holding it to
his cheek as he has seen professionals do (sausages fried over
a hot flame; shrieks by the actor
assisted by the elarionet 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 constructor 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 bombardon), and saying " tut " (the actor
himself) as he follows out the
instructions. Presently the expert
friend says, "Here, let me show you
how to do it !" and now we hear
the. ill -suppressed cackles of the
constructor and the still worse
suppressed " tuts " of the expert

Burnt -out valves
hurtling through the air

.

.

friend as he proceeds to give his
practical demonstration. After prolonged 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."

" To work! to work!

I must not
linger
Until the job is done.
I've still got one good unburnt
finger;
And who wants 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. We 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
high _ tension
remarks
about
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 wellknown 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 landing 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
He
valves into the holders.
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 silly 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, trombone 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
\Ve hear the congreenhouse.
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
79

once more and gets down to it
again. Presently an indistinct voice
is heard coming from the loudspeaker. Prodigies of tuning are
performed, half the instruments in
the orchestra lending their aid to
reproduce the screams, howls,
roars, groans, chirps, yells and catcalls; and then clear and distinct
we hear the announcer's voice
whilst the constructor heaves a sigh
of relief (balloon motor tyre puncThis is 2L0,"
tured by skewer).
says the voice, " We are now

Striding out into the night

.

closing down for the night. Goodnight everybády. Good -night."
I Leave it to Them
Well, anyhow, I have done my.
bit. I 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. I omit Scotland,
since in Northern homes signs of
joy will probably not be apparent
until about lunch time the next day.
If the B.B.C. does not adopt- it,.
then, at all events; you cannot
blame me.

WIRELESS WAYFARER.

SHORT-WAVE
TRANSMISSION.
Anyone picking up the following
message on 25 metres (11,993 kc.)
is asked to send a report on the
signals heard :--.CQ de G5DH.QRA, G.P.O. Radio Research
Station, Dollis Hill, London.
This station transmits from about
4.3o to 5 a.m., G.M.T., and also
'nay be heard calling CA at 9 p.m.,
G.M.T., daily.
- Reports are also asked for on
transmissions by G20C, which station may be heard working an 23
metres (r2,3o4 kc.). These reports
may be sent to Capt. D. Sinclair at
the Air Ministry.

.
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Some Practical Insulation Tests
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.
pIIIIil1I111111I1111!11111!111111111IIIIIIIIIIII IIIIUn11111111111111111111111111!!11111111111111111111nf11111111IIIII111O

GOOD insulation is one of the most important
factors in serious experimental work. Unless
the insulation 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
real value in future work. In the case of the broadcast
listener, the efficient working of his set depends upon
the insulating properties of certain important compánents,,and hence it should be his object, provided he
desires to obtain the best results, to make sure that
-these parts are up to standard in this respect.
Possible Methods of Testing
Let us consider the methods of insulation testing
available to the experimenter. Now the usual commerThe instrument used by the author in making some
of the insulation tests described is of the" Meg " type
zial practice is to use some forn1 of high voltage testing
shown here.
machine, such as the well-known " Megger," and to
make rapid tests between the important points in a
miiiiIniminni IIn11111111111111nII11111nllllllllnlu liIliiiln11111111MI!Illn11111111111111111111111IIIIiliE
circuit.
resistance be too high to measure at that voltage the'
The " Megger."
pointer will move across the scale to " Infinity," and
These machines are simply small D.C. generators,
the test piece may be assumed to be O.K.
capable of an output of roo-5oo volts, and in some
cases i,000 volts, according to the particular type
Another Form of "Megger."
Two flexible leads from the Megger are
chosen.
Within the last few years there have been placed
attached to -the test -piece; and the handle of the instruupon the market small portable insulation testers at
ment is turned at a constant speed of usually about
a price within the reach of many amateurs, whilst at
In many cases the
goo revolutions per minute.
the same time there are also a number of these still
machine has a " slipping clutch " arrangement, by
to be obtained from those firms whoa sell Government
disposal goods. For example, the well-known makers
Lends to Test Piece
of the " Megger " now supply a number of smaller and
.
13
cheaper testers under the trade-mark " Meg." They
A
E
may be obtained both with and without clutches, the
latter being somewhat lower in price. My own insulaMicro-Ammeter
tion tester is one of these latter. The serious experimenter would do well to consider the very many
possible uses of the various testers of this type upon
Fig. 1.-Leads from A and B are taken to the comthe market before dismissing them from his mind as
ponent whose leak resistance is to be tested, and a
being beyond his means.
simple calculation from the readings on the meters
will then give the value of this resistance.
Alternative Method of Testing
means of which, when the speed of rotation of the
The second method of insulation testing is to place
handle is in excess of a .certain figure, the clutch slips,
a micro-ammeter in series with the component to be
so that the terminal voltage of the generator is maintested and a battery such as an H.T. unit (Fig. i).
tained at a constant figure.
The leak resistance of the test piece at any given
can be measured by reading the current flowvoltage
Value
of
Resistance
Indication
ing in micro -amps., and calculating the resistance
This. is. very important in those -cases where the cirby Ohms Law.
cuit or component to be tested possesses large electroA Practical Example
static capacity ; for instance, in testing a large conFor example, let us suppose that the particular test
denser it is essential that the terminal voltage of the
piece is a valve -holder, and that the flexible leads from
generator should be absolutely constañt.
A and B in Fig. i are joined to the grid leg and one
The resistance of 'the article under test is indicated
by a pointer and scale on the Megger, and should its
of the filament legs.
8o
.

_
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Testing Components

Let the voltage between E and F be loo and the
current indicated by the micro -ammeter be 2 micro amps. By Ohm's Law we have

-

Low -frequency transformers, for instance, should
give " Infinity " when tested :
(r) 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 windings of H.F. transformers, the terminals of condensers
and coil sockets, and also between any two points on
ad insulating panel, etc. On the other hand, it would
be futile to aim at infinity in certain components which,
when connected in circuit, are shunted by a comparatively low resistance.

E

R =

--

where

I

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

A Point to Note
An adapter in my possession at the moment is made
of an insulating material, which on test shows a resistance of about 50,2oo ohms between the connecting
lugs. In practice this adapter carries a resistance
which is used to control filament current when a 6 -volt
accumulator is used with certain valves in place of
another of 4 volts. This resistance, which has a value
of a few ohms, is therefore connected across the two
connecting lugs referred to, and a moment's thought
will reveal the fact that a leak of so,000 ohms in
parallel with, say, ro ohms is quite immaterial in

practice.

Importance of Good Insulation
Going to the other extreme, however, I have also a
2 µF condenser, which on test shows an 8o,000-ohm
leak. The effect of employing this as an H.T. shunting 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.

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

Then

R=

1O°

ohms-loo x108_

2XI0-6

50M.12

2

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

z

Precautions
It is a good plan to insert a limiting resistance in the
micro-ammeter circuit, to avoid injury to the instrument in cases where the resistance of the test piece
might be low. With a small micro-ammeter reading
up to 5o micro -amps., a 2-meg-ohm grid -leak in series
would prevent injury to the instrument 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 I do not
propose to deal with this in detail in this short article,
since the method requires careful investigation, 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 insulation should be of a high order from those in which a
moderate degree of insulation is all that is necessary.

A view in the

transmitting room at the Sheffield
Broadcasting Station.

WE ASK FOR YOUR CRITICISM.
In Your Own Interest turn to
Page 103 in this issue.
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attery Voltmeters

The use of an unsuitable type of meter for checking the voltage of a high-tension 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.

á.o.00

o.ooooooo

HE other day 1 was
shown by a friend a
voltmeter which he
had purchased for the
purpose of testing
high-tension batteries.
Be'ng of an economical turn of
mind he had bought a very cheap
one reading up to -120 volts, and
was not very satisfied with the results obtained with it. The instrument, which was of_foreign make,
was of the moving iron pattern.
He suggested trying it across my
own, high-tension batteri to demonstrate that its readings werre inaccurate. This offer I firmly declined, but went round with him to
his house, taking with me a milliammeter,

Heavy' Current Taken
When the voltmeter was placed
across the extreme terminals of a
too -volt high-tension battery, the
needle, after wild movements,
finally ,settled down for a moment
at about 6o volts. I,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 i the
neighbourhood of a quarter of an
ampere.

Damage to Battery

It cannot be too strongly insisted
upon that voltmeters of this kind
are absolutely useless for obtaining

readings of the plate battery voltage. What happens when they are
used is that the battery is practically short-circuited.
An enormous load is put upon it which
causes its cells to become polarised
rapidly, so that the voltage at once
drops considerably.
The battery
itself suffers greatly during the process, and the application of such a
voltmeter to it for even the few
seconds necessary to allow its
pointer to come to rest may take
more out of it than weeks of actual
working in connection with the
receiving set.

Instruments to Use
The Only voltmeter suitable for
use with high-tension batteries is a
moving coil instrument of high resistance-the resistance should certainly not be less than too ohms
per volt.
These instruments are
more expensive than those of the
moving iron type, but the extra expenditure is well worth while since,
besides giving 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 wireless set is the double range pattern
which gives readings from o to .6
and from o to 120 volts. My own
instrument - has a resistance of
goo ohms on the lover scale and
18,000 ohms on the higher.
It
thus passes a maximum of about
7 milliamperes, of current, whether
the accumulator or the high-tension
battery is being tested. This load
can certainly do no harm to the filament 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
instantaneously.
R. W. H.
,

HAVE YOU GOT YOUR COPY OF

'

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.
82

MODERN WIRELESS ' ?

OCTOBER ISSUE NOW ON SALE

OCTOBER 7TH, 1925

ADVERTISEMENTS

WIRELESS WEEKLY

;j

LISSENIUM.
----aniffonA

silent background

The purity and beauty of tone of Resistance Capacity Amplification 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
is 8o,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

-

1.0/-

LISSEN LIMITED

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

:

RICHMOND 2285 (4 lines),

Telegrams

:

"Lissenium, Phone, London,"

LISSEN PARTSWELL THOUGHT

Send for Text Book
of Lissen Parts
freef to Readers of
this magazine.

-

OUT, THEN WELL
MADE.

The LISSEN WIRE WOUND ANODE RESISTANCE

DON'T MIX YOUR PARTS

-

AN ADVERTISEMENT IN

-10/.

THERE IS A LISSEN PART FOR EVERY VITAL PLACE IN A RECEIVER.
" WIRELESS WEEKLY " IS A GUARANTEE OF SATISFACTION TO BUYERS.
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Letter
Open
An
to every
WIRELESS

USER

An important
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.
You 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. It is the proved and universally
trusted wireless valve.
Yours faithfully,

THE GENERAL ELECTRIC
COMPANY LTD.

VALVE S
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.

Sold by all

Name

leading Wireless
Dealers, Electrical
Contractors a n d
Stores.

Address

.5...
Arlon of The General Electric Co. Ltd.. Magnet House. KIngsuwg. London. W.0 2

AN ADVERTISEMENT IN

" WIRELESS

WEEKLY

" Is

A GUARANTEE

OF SATISFACTION TO BUYERS.
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In a recent issue of "Wireless Weekly" it was notified that frequency equivalents in kilocycles would in
future be given together with wavelengths in metres. It has now been decided to adopt the practice
of referring to kilocycles in preference to metres, and the reasons for this development are given in the
accompanying article.

v
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SHORT time ago it
was pointed out in
these columns (Wireless Weekly, 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 these
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 important
subject.
Difficulties Involved

The change, however, from
wavelength to frequency, although
desirable, is one which will idemand a certain diligent application
in the early stages. We must become accustomed to thinking in
terms of kilocycles rather than
metres, referring (for instance) to
2L0 as working on 838 kilocycles
rather than 357 metres.
Accuracy
For the last few weeks we have
been giving the kilocycles equivalent after wavelength figures, in
order to prepare the ground for
this change in nomenclature. These
frequency figures, however, have
been somewhat difficult 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 log metres 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 tog is only
about o. r per cent., and in the
majority of cases the frequencies
employed are not accurate 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 affairs, undesirable.
Convenience

The use of the approximate figure

is in many ways more convenient.
For example, 600 metres will be
found to be 50o kilocycles, 300
metres is 1,000 kilocycles. In order,

tending towards the adoption of the
frequency basis. When this basis
is finally adopted, then stations will
be rated in ¡term's of kilocycles, and
the frequency will be adjusted to a
round number of kilocycles.

Changes to be Expected
There is little to be' gained by
continuing to convert metres to kilotherefore, to assist our readers still
cycles on the accurate basis in orfurther in this matter of speaking dinary conversation, because when
in frequencies, we shall in future
the change actually does come all
give the frequency figure worked
the kilocycle figures will be rounded
out on the approximate basis, and
off into more or less integral values,
for a time we shall give the waveso that we might just as well adopt
length also in brackets.
By this
these reasonable values at this stage
means we hope to familiarise our
of the proceedings. Many readers
readers with the frequency nomenmay find this change a little inconclature, and it will become common
venient at first. -We have pointed
practice to speak of the 500 to
out, however, that there are many
r,oùo kilocycle band rather than the
advantages to be gained from the
30o to 600 -metre band.
It will
use of frequency, and, secondly,.
readily be seen that the two terms
that the useof frequency is bound
are equally convenient.
to come. A short table is appended
giving
the frequencies of the main
A Possible Objection
British and Continental broadcastIt may be suggested that this
ing stations.
In the case of the
action in 'adopting the approximate
British stations, the frequencies
conversion is unscientific and ungiven are the actual frequencies as
desirable. But the kilocycle nomenmeasured at our ElStree laboraclature is bound to come, and the tories, and not those corresponding
leading authorities in this country,
to the published wavelengths of the
in Europe and in America are all
British Broadcasting Co., Ltd.
Frequencies of Broadcasting Stations.
The figures are given to the nearest kilocycle, and are arranged in order of frequency.
Call
Sign,

Station.

FL
PCFF
SFR

Eiffel Tower

Amsterdam
.. ..
Radio -Paris
.. ..
Daventry
.. .. 5XX
Konigswusterhausen
LP
Geneva
.. .. .. Hßr
Hague
The
.. .. PCGG
Hilversum .. .. .. HDO
Lausanne
.. .. HB2
Prague
.. .. .. PRG
Berlin
.. .. ..
Aberdeen .. .. .. 2BD
Swansea .. .. ..
5SX
Birmingham
.. .. 5IT
Ecole Superieure
.. PTT

-

Leipzig

..

Belfast
..
Stockholm ..
Rome .. ..
Glasgow

Munster

..
..

..
..
..
..
..

..

..
..
..
..
..
..

-

2BE
SASA

IRO

-

5SC

Frequency
kc.

{ 113
136
153
168
187
231

273
28o
283
353
54o
594
6o6
62o
628

Newcastle .. ..
Madrid
.. ..
Bournemouth ..
Schenectady
..
Manchester
..
London
.. ..
Cardiff
.. ..
.
Leeds
..
Petit-Parisien ..

Plymouth ..
Hull .. ..
Dundee
..
Edinburgh ..
Nottingham
.

66o
683,
702
705
706
732

East' Pittsburgh

695.

..
..
..
..

..
..
..
..
..
Sheffield
.
..
Radio -Toulouse
Brussels .. ..
Liverpool ..
Bradford
.
Schenectady
Stoke-on-Trent

.. 5NO
.. EA J7
.. 6BM
.. WGY
.. 2;;Y
.. 2L0
.. 5WA
.. 2LS .. 5PY
.. 6KH
.. 2DE

-

..
..

zEH

5NG

.. 6LV
.. 2LS
.. WGY
.. 6ST
.. . 6FL
..

-

.. SBR
.. KDKA

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

Call
Sign.

Station.

ke.
74.7

765
782
789

-

8o6
838
852
867
869
887
895
906
914
920
952
967
970

981
996
1,091
1,131

4,410

Wireless Weekly
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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. A method of giving a new and almost
indefinite life to such cells is described in the accompanying article.
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ideas have been pubMANY
lislied 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 service rendered by the treated cells,
the trouble taken to rejuvenate
them usually not being worth
while. Also, the current output is
too small and dwindles too rapidly
'to be of any practical use for filament heating.
Low Cost
The treated cell here described
does nqt suffer from any 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

A
7/////// //////19//j//
1

1

B

-

@e@ee

eee gee@ aeeee

e

Hsn PrB+J<t5L

.n L1.3.

A

?,34.,14

Ten,

.

described by the
author as suitable for the treatment
recommended.
A cell of the type

struction of the cell itself. In the
ordinary type of dry cell the centre
carbon element is considerably
smaller than its zinc container, to
allow for the surrounding layer of
impregnated plaster of Paris, as
shown in Fig. 1. This results in a
small current output, which is further reduced by the high resistance
of the plaster layer, chokeß with
the semi -insoluble waste product
of the original charge.
.Construction Of Cell
Owing to the extensive use of
dry batteries for filament heating,
dry cells have been developed
especially for this purpose. These
are designed with regard to the
necessity for 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-

/////////////I///
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attributed not only to the method
of treatment, but also to `the con -

t

,I'

.t

1

t 't,
I

s

-

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

./

t

'

Fig. I.-Here A is the sealing, B the
carbon compound, C plaster of Paris,
and D the zinc container.
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clearness ; 'actually it will be found
to be very little thicker than the
zinc container.
Dismantling
This type of cell is particularly
suitable for conversion into a wet
battery, and as such it will give
far superior results to the more conventional and old-fashioned porous
pot Leclanche battery. Very little
work is entailed in the process of
conversion ; the old zinc container,
the sealing compound, and the
paper mùst first be removed, taking
care not to break the carbon compound 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 illustrated in Fig. 3. A thin sock tied
or sewn at the ankle, with the
lower part cut off, makes a good
sack for this purpose.
Re -assembly
A solution is now made up
con'is`ing of 3 or 4 ozs. of

CARBON COMPANY ixc
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C

1
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Fig. 2.-A similar type of cell to that
shown in Fig. 1, in which C is a wrapping of porous paper.

ammoniac to a pint of
water.
The sack is placed in
sal
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large jam jar and enough solution
poured in to cover it, leaving the
carbon rod and terminal projecting.
A piece of zinc will also need to be
placed in the solution to form the
negative element of the cell. For
this purpose the old zinc may be

for any length of time without
deteriorating, and will immediately
give its full voltage and current,
with only the addition of sufficient
water to make up for that lost by
evaporation.
Suitable Cells
For the benefit of those who like
to know the actual articles used in
experiments, of which descriptions
are given, it may be mentioned that

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
current for a valve of the one -volt
0.25 amp. class for several weeks
of average use. Two in series will
light a valve of the .o6 type for
about two months at each charge.

INVENTIONS AND DEVELOPMENTS
(Continued from page 77)

Fig. 3.-Showing how the carbon
compound block may be tied up in
a piece of cloth.

opened out and placed round the
This, though effective, is
sack.
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
battery rod for a few pence and
After this, no
amalgamate it.
action will 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
If it is now placed in
bright.
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

types. The anode to filament impedance is given as 65,000 ohms, and
the amplification factor as 14. The
grid to filament impedance is given
as 4,00o ohms only. If this is correct it is, of course, a radical
departure from the existing type of
valve, in which the grid to filament
impedance is nearer 400,000 ohms.
Reduced Cost
If this type of valve proves satisfactory in actual use (and it has certainly given every indication that it
may do so), it will result in the complete elimination of the exhausting
process in valve manufacture. Since
the exhaustion of the ordinary type
of valve accounts for something like
5o per cent. of the actual cost of
manufacture, it will be seen that a
very considerable reduction in the
price of valves would result if this

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.
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Price 2d.

In the control room of the Sheffield Broadcastirrg Station.
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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., LTD., 9,

W.I.

Crown Works, Cricklewood, N.W.2. (71).
GRAHAM & Co., R. F., Norbiton
Engineering Works, Kingston -onThames. (58).
HINDERLICH, A., 1, Lechmere Road,
N.W.2. (3).
FORMO Co.,

.(34.)
LTD.,

12-18, London
Mews, Caple Street, W. (63),
BRIT. ENGIN. PRODUCTS CO., Windsor
House,Victoria Street, S.W.1. (51).
BROWN, LTD., S. G., Victoria Road,
North Acton, W. (9, 10; 11).
BULLER, ,W., 28, Holywell Lane,
E.C.3. (13).
BRETWOOD,

IGRANIC ELECTRIC

WIRELESS Co., 6-8, Rosebery
Avenue, Clerkenwell, E.C. (7).
J. W. B. WIRELESS, LTD., 320a,
Eustbn Road, N.W.1. (65, 66).
LOVELAND BROS. & SONS, Crescent
Place Works, Norbury, S.W.16.

La Belle Sauvage
Yard, Ludgate Hill, E.C.4. (30).
CLEARTRON RADIO, LTD., 1, Charing
Cross, S.W. (44).
PRECISION

(52).

CO.,

SCREW

Provost Works, Macdonald
Road, Walthamstow, E.17. (62).

Holborn Circus, E.C.

Camden

75,

PETER,

LTD.,

PURCUAS.

MOTORISTS

'Yard, E.C.1.

(25, 26).
ENGINEERING WORKS, Thnrlow Park
Road, W. Dulwich, S.E. (70).
FELLOWS MAGNETO CO., LTD., Cumberland Place, N.W.10. (12, 17, 18,
23).

6'

Conduit Street, W.1.

64

63

66

6s

I62

East Ham, E.6.

(40-41).

NEW TIMES SALES Co., 61, Leather
Lane, E.C.3. (14).

a' ,

re

.8

68

67

ASSN., 62,
(15, 16).

NEW LONDON ELEC. WORKS, LTD.,

of the ROYAL HORTICULTURAL

I

Place,

(1).

Street, E.9. (57).

ENERGO PRODUCTS, LTD., 2, Olivers

Plan

Ely

la, College

Co.,

ENGIN.

MICROHM

Road, N.W.1. (27, 28, 29).

s'

F. W.,

LOWENADLER,

LTD.,
CURTIS,

E.C.

(32, 33).

CASSELL & CO., LTD.,

COLLINSON

Street,

I

8x i2'Y

69

T

7o

io8'

[

I

72

8' r 8'

Ì

73

z

8'

HALL.
74

8'
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8'

32

31

35

57

6'

m 6'

w

10

l

e'
*

9

35

30

39

36

e'

%

34

>

y'

38

37
r

41

9'

1

4S

42

8'

9'

44

43

40

a'

8'

a

47

4e

8'

46

49

9'

a'

2

9'

q

X

8'

54

Li 7

J

600a5

EMR9rE

s'
33

6:

4

6'

3

53

71

6
10

n

s,..

<

6

6

26

8'

e9

8'

d'

25

B

28

8'

24

10

27

IÓ

[ al
9

e

.

8'

[

º

8'

sf

á
,
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ORMSBY & Co., L., 28,

Westminster, S.W.I.

t6'

8'

rá

8'

Page Street,
(75).

PENTON ENGIN. CO., 15, Cromer Street,

W.C.1.

(73.)

PETTIGREW & MERRIMAN, LTD., 122,

Tooley Street, S.E.1. (67, 68).
Fisher
Street, Southampton Row, W.C.1.

PORTABLE UTILITIES CO., LTD.,

(42, 43).

Bennett
Street, Chiswick, W.4. (22).
RADIO PRESS, LTD., Bush House,
RADIARC ELEC. CO., LTD.,

W.C.2.

(45.)

Wilton
Road, Victoria, S.W. (56).
RAPINIT, LTD., 39, Gretin Road,
Earisfield. (31).
READ & MORRIS, 31, Eastcastle Street,
Oxford Street, W.I. (72).
REFLEX RADIO Co., 45, Stamford
Hill, N.16. (4).
REIGATE RADIO Co., Leigh, Reigate,
Surrey. (6).
ROTAX, LTD., Willesden Junction,
N.W.10. (35, 36).
SCLERINE CRYSTAL CO., 4a, Aubery
Road, Walthamstow, E.17. (5).
SEAGULL, LTD., 5a, Newcastle Place,
Edgware Road, W.2. (24).
RADIO RECEPTION CO., 110,

SEL-EZI WIRELESS SUPPLY CO., LTD.,
6, Greek Street, Soho,W.l. (20, 21).
SERENADO MFG. CO., LTD., 22, Paper
Street, E.C. (19).
SEXTON -BARNES, LTD., 61, Borough
Road, S.E.1. (53).
SILVERTOWN Co., Silvertown, E.16.
(46, 47).
SIMON BROS., LTD., 21, Panton Street,
Haymarket, S.W. (2).
SPARKS RADIO SUPPLIES, 43, Gt.
Portland Street, W.I. (55).
STELLA PRODUCTS, LTD., 31, Wybert
Street, N.W.1. (8).
TRADER PUBLISHING CO., LTD., 139,
Fleet Street, E.C. (50).
WATMEL WIRELESS CO., 332, Goswell
Road, E.C. (54).
WESTERN ELECTRIC CO., LTD., Con.

59

se
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J. R.

(48, 49):

E.C.3.

149,

LTD.,

CO.,

Victoria

Queen

Rangoon Street,

C. A. C., LTD., 10,

Finsbury

FINSTON MFG. Co., LTD., 2,
Ave., E.C.2. (61).

Charing

(69).
BRANDES, LTD., 296, Regent Street,

Cross; S.W.1.

.Q

e

er

-

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

rirear

zº,' ANNEXE

"A"

'

5 NAIL

ANNEXE "8"
3'1

H. W., 15-16, Railway
Approach, London Bridge, S.E.1.

WOODS,

(64).
ZEITLIN & SONS, 41, High
QYIT

CNTR4:4E

EXIT

86

W.C.1.

(74).

Holborn,
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DUSTPROOF
CONDENSERS
The " Microhm " Variable Condenser possesses many

Nearly!

'

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
is possible, adjustment is micrometer -like in its precision.
One hole fixing.
List No. RC89/r Standard (Type C)
.0005 add.
- each 6/8
.00025
6/8
List No. RC8915 Square Law(Type W)
.00r mfd - each 8/4

'l

tuned in that elusive D.X. station
YOUthenearly
other night too
Certainly you'd have

.0005
.00025

!

succeeded but for that little extra efficiency in your
tuning condensers and controls which was lacking.

THESE

POINTS OF

7/6
7,6

-

-

\/

Replace your present condensers and dials with the Victoria
instruments here described, and notice the marvellous improvement and ease in your tuning in both distant and local stations.
OBSERVE

-

ORDER FROM YOUR LOCAL WIRELESS DEALER.

SUPERIORITY

Brown
- Bro

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 presenting a pleasing appearance with highly finished aluminium end
plates, nickelled supports and brass vanes. A really first class
condenser, particularly -ideal for short wavelengths.

THOMSON

'tilted Companies

ono

BROWN BROTHERS

.01 t.To
BROWN BROTHERS I....01

LTD

WHOLESALE ONLY

GREAT EASTERN STREET, LONDON, E.C.2
126, George St., EDINBURGH, and Branches.

THE VICTORIA VERNIER DIAL
You can obtain a micrometer variation of the whole condenser

by using the " VICTORIA" VERNIER DIAL, which has a
ratio of 30o to r, obtained by a precision screw motion. No
gears, therefore no back lash. Coarse and .fine tuning provided
for.
Suitable for use with any standard condenser or
variometer. Price 4/9.

See the entire range of these worldfamous wireless components and the
new Igranic 6 -Valve Supersonic Heterodyne Receiver Outfit on
.

PRICES.`
.00r

-

-

16/-

-,15/8

.00075
.0005 .0003 .0002 -

-

14/9

Stands 30 & 33

14/13/8

at the Wireless Exhibition

Pitted with Vernier
For purposes of illustration,
section of panel is not
shoran in correct position.

OCTOBER 10th to 16th
Royal Horticultural Hall

From your

said : " Whenever a better
condenser is produced the
' Victoria' will make it."
IIere is one.
WE

VICTORIA ELECTRICAL

and Radio Convention

Dial and precision
extension candle as
illustrated,2/6 extra
on prices quoted
above.

(5

Dea!er

(Manchester)

minutes from Big Bun)

you cannot visit the Exhibition, write for the
new Igranic List Y.7o.
1f

IGRANIC ELECTRIC Co. Ltd,
149, Queen Victoria Street, London

LTD.

Works

Victoria Works, Oakfield Road, Altrincharn, Cheshire.

:

BEDFORD.

Barclays Ad.

AN ADVERTISEMENT IN

"

WIRELESS WEEKLY

"

IS A GUARANTEE OF SATISFACTION TO BUYERS.

TV

ADVERTISEMENTS

WIRELESS WEEKLY

OCTOBER 7TH, 1925

SC

Vernistat
The Efesca Vernistat (Patent) is
the most delicate filament control
yet invented, and should be used
wherever a separate rhetostat is
employed for H.F. and detector
valves. The Vernistat is smooth
and silent in operation, and absolutely 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.

FILAMENT CONTROL
The Vernistat is made for both dull and bright emitter
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
and their instrument finish, quite apart from the many
patents incorporated in their design, lend themselves
particularly to the work of the experimental enthusiast
and the home constructor who aims at utmost efficiency.
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Efesca Components and Efescaphone
sets are sold by all good Wireless
Dealers and Electricians, Write for
Catalogue No. 559 and name of

nearest dealer.

WHOLESALE ONLY'

FALK, STADELMANN & CO., LTD.
EFESCA ELECTRICAL WORKS, 83-93, Farringdon Road, LONDON, E.C.1.

EFESCA SPEECH AMPLIFYING
TRANSFORMER (Type C.')
Designed to give the amplification
of a power transformer without the
lose of purity of reproduction gener-

and at Glasgow, Manchester and Birmingham.
EFESCA ANTI -CAPACITY SWITCH
Double -pole, double throw switch specially designed
to minimise the capacity which exists in most
change -over switches. Price, 8/-

9/ '00025
...
Complete as

ally experienced with power amplification. Ratio 2.7 to 1. Onehole
fixing 25/ -

AN ADVERTISEMENT IN

EFESCA SQUARE
LAW CONDENSER
...
14/'001
1016
...
'0005

illustrated.
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"
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Wireless

News
in Brief.

Mr. Ford
and the
Post Office.

Having defied the postal
authorities to enter his
house under the provisions of the Wireless
Telegraph Act, Mr. R. M. Ford, of
Park Row, Albert Gate, W., wrote
to the Postmaster -General offer-

ing-

give the -utmost service to the crystal user. It seems probable, therefore, that the general tendency in
the future of broadcasting in
Europe will be towards the establishment of a small number of comparatively high -power stations.
*

" to keep any appointment you
may see fit to make at this address, when I shall be ready to
give your spies a fitting and
hearty reception to an Englishman's home."
As a result, two representatives
of the Post Oi icc went to the house.
Answering one of the officials,
who asked if Mr. Ford declined to
.allow them to examine any wireless
apparatus the premises might contain, N'le. Ford said he did not admit
that he had any wireless apparatus,
but he would not allow a search to
be made.
The officials then withdrew. A
further visit has now been made by
a Post Office official and a policeman. On this occasion they found
nothing but an aerial, of which they
took possession.
*

T

*

short talk broadrecently,
Capt.
Eckersley stated that
as a result of the
tests carried out by European
broadcasting stations on wavelengths especially allotted for
the purpose of these tests, it
has been provisionally decided at
the subsequent Conference at
Geneva to make the necessary
changes in the allotment of wavelengths in November or December
of this year. Capt. Eckersley laid
some stress on the fact that the
European countries 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
The New In a
Wavelength cast
Tests.

More

Broad-

*

of the four wireless installations
which Denmark has been erecting
during the past twelve months ; it
is intended for direct communication between Copenhagen and -the
Faroe Islands.
The broadcasting station at Angmagssaiik, on the south-east coast
of Greenland, was opened in July,
and will be used for the transmission of official messages via Iceland,
Godhavn and Godthaab; the other
two wireless stations in Greetnland,
arc intended for communication with
Julianehaab. That at Goahavn is
already open, and that at Godthaab
is expected to be completed very
soon.

*

An extension of broad-

casting hours for the
benefit 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 additional programmes from II 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.
casting.

*

*

Y

*

.

pany, Ltd., have rean order for a broadcasting 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.
ceived

t
Wireless
and

station, is in operation, the smaller,
a 6 kw. station, will, we understand, be removed to Naples.
Naples will thus be added to the'
foreign stations available for British
long-distance listeners.
*

*

Wireless

87

.

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.2 (telephone : 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 othere desirous of placing any new invention
before him.

Broadcasting Messrs. Marconi's Wire in Italy.
less Telegraph Com-

The new wireless stain
at Julianehaab,
Greenland. Lion
in
South Greenland,
recently established direct connection with the Lyngby Station, in
Denmark, for the first time.
Julianehaab Station is. the largest

s

-

.

*

*

According to a recent
survey by the United
Farmers.
States Department of
Agriculture, the increase -in .the
number of farms using wireless.
sets, from 365,000 in 1924 to over
550,000 in the present year, is due
to the need .for prompt market information in merchandising farm
products, the educational value of
wireless and its entertainment
features. The growth in the use of
broadcasting by the agricultural
popùlation of America is a notable
point in the phenomenal development of wireless communication of
the last few years.
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SHORTWAVE RECEIVE

SIM]PL.h:
I
.

By C. P. ALLINSON (6YF).
With the approach of longer evenings and the consequent
improvement to be expected in long-distance reception,
many people will be turning their attention to the construction of a short-wave receiver for the coming winter.
The receiver described here has much to recommend it
in its simplicity of construction$' and ease of operation.
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approximately
obtained.

with

the

This view shows clearly the connections to the valve holder and how the air core choke coil is mounted.

the tuning inductances are fixed,
giving only a limited tuning range,
or else undesirable self-capacity is
found to be present, setting a limit
to the lowest wavelength that can
be received, or both. How serious
this problem of self -capacity can be
is shown by a- receiver that -the
writer had used with great success
down to 60 metres, American
amateurs, for instance, on the
75 -80 -metre (3,998-3,748 kc.) band
being received at great strength.
Stray Capacities
On attempting to get down really
low, it was found impossible to get
below 20 metres, even with a two turn coil, and, further, it was found
that with this coil a .0003 /IF tuning
condenser only gave a tuning range
of from 20-26 metres (14,991 to
Shorter Waves
11,532 kc.). A rough consideration
of the components in use led to the
This- year, with the amazing
conclusion that the stray Capacities
developments of the last few months
present in the circuit due to 'the
with regard to long-distance day,
minimum capacity of the tuning
light communication on 20 metres
re°
condenser, the valve-holder and
kc.),
old
being
sees
sets
(14,997
valve, the coil mounts and wiring,
designed. If we examine the sets
amounted to about too uuF, and on
used last year for 50 -metre work,
calculating the- effect Of this on the
are
that
they
find
in
many
we
cases
tuning range It was found to tally
Either
unsuitable for 20 metres.

HE

following article
describes a short-wave
receiver with interchangeable coil s.
Capacity reaction is
used, thus doing away
with swinging coils and their disadvantages 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 50 metres (5,996 kc.), so
that +ie might receive the transmissions from KDKA which were being
sent Out on a wavelength in the
-neighbourhood of 6o metres- (4,997
kc.).

of the points in its .design
which may here be discussed. Viewing the receiver from the front, the
chief point to note is that only the
are carried
H.T. and L.T; tel
on the panel. The telephones are
placed- in circuit by means of a plug
and jack, the jack being conveniently .placed in the centre of the
Th -e left-hand dial is that
panel.
of C1, the tuning condenser, and
has a 20-I reduction gear incorporated. Even with this, tuning is
found to be somewvhat critical below
the 40 -metre (7,496 kc.) mark. The
right-hand dial controls C2, the reaction condenser, which is also a
geared type with insulated spindle.
The variable. ;rid'-leak, which is adjusted by the knob in the centre,
is found of great -use in enabling a
perfectly smooth reaction control to

Design of Receiver
It was therefore decided entirely
to re -design the receiver and to reNo
build it on improved lines.
cabinet was -to be employed, as, at
the very high frequencies involved,
it is better to have the field of the
inductances as free as possible. The
size of the panel, too, was to be
kept down, and though this possibly might have been drilled out
with some slight advantage as regards reducing the amount of solid
dielectric present, and also perhaps
reducing the capacity between component and component, it was
decided that the effect would be so
small as hardly to warrant the extra
work involved.

be obtained.

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

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

1

Fig.

L3 is an air -core choke coil, and reaction is
controlled by means of the variable condenser C2.

1.-In this circuit diagram

PNb INN ^ NONNHNH1MrH NMf-1--+Ti-iNHN+4+frHa+
.

Ho++

In order that the receiver may operate satisfactorily on short wavelengths
the wiring must be well spaced out.
have been made shorter without
and earth terminals are carried on
bringing the valve mounting too
a small strip of ebonite on the rightclose to the field of the coils. As
hand side. This enables the aerial
will be- seen,. a V24 valve is used,
kept
well
out
be
leads
to
and earth
this type_ being particularly suited
of the way, so that (in the case of
to the reception of very shott
the aerial lead, and perhaps also
waves.
the earth lead if a long one) they
will not be so near to the body as
Hand Capacity
to cause the introduction of variaIn_ constructing this receiver, the
tions in tuning whenever the exscheme of wiring shoúld be closely
perimenter moves nearer to or furfollowed, as it has been, spaced out
ther from the sett. It will be noted
as widely as possible without
that two aerial terminals are promaking connections unduly long.
vided, and the odd -looking object
The shielding of the tuning conconnected between them is a small
denser is found of great use in
series condenser, the construction of
helping to eliminate hand -capacity
which will be dealt with later in the.
effects, and this is also helped by
article. The two coils Lt and I.2
the position of the earth and L.T.
are mounted.close together, and the
leads close to the bottom -.of the
the
used
to
connect
clip shown is
Filament rheostats of the
panel.
aerial to tappings on Li, small
dual type are used, so that either
pieces of copper wire being soldered
bright- or dull -emitter valves may
The
to the coil for this purpose.
be used, while a -single dry cell is
short connection between one side
permanently connected in' the grid.
of .L2 and the grid of the detector
circuit of the L.F. "amplifying valve,
This could not
is clearly shown.

1
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Ì
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SHORTWAVE RECEIVE

SIM]PL.h:
I
.

By C. P. ALLINSON (6YF).
With the approach of longer evenings and the consequent
improvement to be expected in long-distance reception,
many people will be turning their attention to the construction of a short-wave receiver for the coming winter.
The receiver described here has much to recommend it
in its simplicity of construction$' and ease of operation.
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approximately
obtained.

with

the

This view shows clearly the connections to the valve holder and how the air core choke coil is mounted.

the tuning inductances are fixed,
giving only a limited tuning range,
or else undesirable self-capacity is
found to be present, setting a limit
to the lowest wavelength that can
be received, or both. How serious
this problem of self -capacity can be
is shown by a- receiver that -the
writer had used with great success
down to 60 metres, American
amateurs, for instance, on the
75 -80 -metre (3,998-3,748 kc.) band
being received at great strength.
Stray Capacities
On attempting to get down really
low, it was found impossible to get
below 20 metres, even with a two turn coil, and, further, it was found
that with this coil a .0003 /IF tuning
condenser only gave a tuning range
of from 20-26 metres (14,991 to
Shorter Waves
11,532 kc.). A rough consideration
of the components in use led to the
This- year, with the amazing
conclusion that the stray Capacities
developments of the last few months
present in the circuit due to 'the
with regard to long-distance day,
minimum capacity of the tuning
light communication on 20 metres
re°
condenser, the valve-holder and
kc.),
old
being
sees
sets
(14,997
valve, the coil mounts and wiring,
designed. If we examine the sets
amounted to about too uuF, and on
used last year for 50 -metre work,
calculating the- effect Of this on the
are
that
they
find
in
many
we
cases
tuning range It was found to tally
Either
unsuitable for 20 metres.

HE

following article
describes a short-wave
receiver with interchangeable coil s.
Capacity reaction is
used, thus doing away
with swinging coils and their disadvantages 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 50 metres (5,996 kc.), so
that +ie might receive the transmissions from KDKA which were being
sent Out on a wavelength in the
-neighbourhood of 6o metres- (4,997
kc.).

of the points in its .design
which may here be discussed. Viewing the receiver from the front, the
chief point to note is that only the
are carried
H.T. and L.T; tel
on the panel. The telephones are
placed- in circuit by means of a plug
and jack, the jack being conveniently .placed in the centre of the
Th -e left-hand dial is that
panel.
of C1, the tuning condenser, and
has a 20-I reduction gear incorporated. Even with this, tuning is
found to be somewvhat critical below
the 40 -metre (7,496 kc.) mark. The
right-hand dial controls C2, the reaction condenser, which is also a
geared type with insulated spindle.
The variable. ;rid'-leak, which is adjusted by the knob in the centre,
is found of great -use in enabling a
perfectly smooth reaction control to

Design of Receiver
It was therefore decided entirely
to re -design the receiver and to reNo
build it on improved lines.
cabinet was -to be employed, as, at
the very high frequencies involved,
it is better to have the field of the
inductances as free as possible. The
size of the panel, too, was to be
kept down, and though this possibly might have been drilled out
with some slight advantage as regards reducing the amount of solid
dielectric present, and also perhaps
reducing the capacity between component and component, it was
decided that the effect would be so
small as hardly to warrant the extra
work involved.

be obtained.

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

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

1

Fig.

L3 is an air -core choke coil, and reaction is
controlled by means of the variable condenser C2.

1.-In this circuit diagram

PNb INN ^ NONNHNH1MrH NMf-1--+Ti-iNHN+4+frHa+
.

Ho++

In order that the receiver may operate satisfactorily on short wavelengths
the wiring must be well spaced out.
have been made shorter without
and earth terminals are carried on
bringing the valve mounting too
a small strip of ebonite on the rightclose to the field of the coils. As
hand side. This enables the aerial
will be- seen,. a V24 valve is used,
kept
well
out
be
leads
to
and earth
this type_ being particularly suited
of the way, so that (in the case of
to the reception of very shott
the aerial lead, and perhaps also
waves.
the earth lead if a long one) they
will not be so near to the body as
Hand Capacity
to cause the introduction of variaIn_ constructing this receiver, the
tions in tuning whenever the exscheme of wiring shoúld be closely
perimenter moves nearer to or furfollowed, as it has been, spaced out
ther from the sett. It will be noted
as widely as possible without
that two aerial terminals are promaking connections unduly long.
vided, and the odd -looking object
The shielding of the tuning conconnected between them is a small
denser is found of great use in
series condenser, the construction of
helping to eliminate hand -capacity
which will be dealt with later in the.
effects, and this is also helped by
article. The two coils Lt and I.2
the position of the earth and L.T.
are mounted.close together, and the
leads close to the bottom -.of the
the
used
to
connect
clip shown is
Filament rheostats of the
panel.
aerial to tappings on Li, small
dual type are used, so that either
pieces of copper wire being soldered
bright- or dull -emitter valves may
The
to the coil for this purpose.
be used, while a -single dry cell is
short connection between one side
permanently connected in' the grid.
of .L2 and the grid of the detector
circuit of the L.F. "amplifying valve,
This could not
is clearly shown.
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Two dual type filament resistances (Burndept Wireless, Ltd.).
One variable grid -leak (Bret -

though with some valves two or
three may be used with advantage.
Turning to Fig. 7, the circuit
diagram, those who have read the
article on the " Novel Three Valve " receiver, described by the
writer in Modern Wireless for May,
7925, will see that the circuit used is
very similar to that used in this
Instead, however, of a
receiver.
swinging coil being used for Li,
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
A choke coil is concondenser.
nected in the H.T. + lead, as shown

wood).

One single -circuit jack (Elwell).
One piece ebonite, 3§,- in. x r in.
x 9 in., for terminal panel.
Six pieces ebonite, 3 in. x r in.
x ¢ in., for coil plugs and mountings.
lb. No. 72 S.W.G. bare capper
wire for coils.
Four valve legs.
Eight valve pins.
The small coil forming the aerial series
condenser can be seen
at the near end of the
baseboard.

L3.

a+t

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 :r -One ebonite panel, r2 in. x 8 in.
x xr in. (Paragon).
One piece of wood for base -board,
7.1

in. x 84 in. x

One dry cell for grid bias and
quantity of square tinned copper
wire for connections.
One set Radio Press panel transfers.

in.

One .0003 I.eF variable square law geared type condenser (Collin son).
One .0003 µF variable square law geared type condenser (Success).
One .0002 µF fixed condenser
(Therla).
One low -frequency transformer
(Success).
One radio choke coil, or -1b.
No. 24 d.c.c. copper wire.
One V24 valve and holder (Marconi Scientific Instrument Co.).
One antiphonic valve - holder
(Burndept Wireless, Ltd.).

Seven nickelled W.O. type terminals.
One spring clip (Burndept Wireless, Ltd.).

t,

H.T.+

i1

Ebonite Panel

dimensioned panel lay-out is
shown in Fig. 2, and this will assist
in determining the position of the
The
components on the panel.
holes for fixing the components
having been drilled, the panel transfers should be applied next, after
which, if necessary, the panel may
he 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 op
the panel, to the detriment of its
This
appearance and insulation.
having been done, the components
and terminals which go on the panel
may be mounted.
A

Coils and Mounting
TELEPHONES

24"

R1
WI

v

e

e

Fig. 2.-The dimensions given above for marking out the panel may be used
to obtain the layout of the actual set described.

9°

The construction of the coils
should next be undertaken. Those
shown were wound on a former
about 2 ¿ in. diameter and sprung
They were then made selfoff.
supporting by binding the turns
together with string, the string
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having previously been soaked in
paraffin wax so as to render it
The coil
immune from damp.'
mounts or plugs are pieces of
ebonite, 3 in. x I in. s } in., in
which two valve legs are fastened

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

apart with a soldering lug
under each lock -nut. The ends of
the coil go through two holes outside the valve legs and 47 in. apart,
and a sfiort length of wire is soldered on to the lug and the coil, thus
making connection with the valve
legs. The coil -holders are made
from similar pieces of ebonite with
valve sockets into which the legs
are inserted. Connections are. again
made by the use of lugs. The valve
sockets may either he tapped into
the ebonite strips or else 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.
2 in.

.

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 V24 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.
The Choke Coil
The radio choke coil employed
was made by winding rso turns of
No. 24- d.c.c. copper wire honeycomb fashion on a former of the
spoke type.
The coil was then
dipped in molten paraffin 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 onthe base by means of
two i -in. wood screws. It should
be mounted as shown with its axis
at right angles to' the axis of the
tuning coils, so as to prevent interaction between their fields.
Aerial Series Condenser
Lastly, the small terminal panel
carrying the two aerial terminals
and the earth terminal may be con:

structed and mounted in position.
The series condenser mounted between terminals Ai and Az consists
of about 18 in. of No. 18 gauge d.c.c.
copper wire (previously waxed to
exclude moisture) twisted together,
the end of one wire being soldered
to Ai and the end of the other to
A2. If the aerial is such that it is
difficult to make the set oscillate, it
,may 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
point is that when using it' in the
aerial circuit the set should oscillate
over the whole waveband covered
by the smallest coil.
Wiring
All the components that go on
the base -board may 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 apart, especially any
that have to run parallel for any
distanèe. The wiring is all perfectly
straightforward, and the only point
that requires mention in any way
is the lead from the reaction con "

(Continued on page 99.)

Holes to Reduce Capacity

The strips have three ÿ -in. holes
drilled in them, as shown in the
above photograph, so as to reduce
the amount of dielectric between the
pins Or sockets,, thus not only reducing the capacity of the mounting,
but also reducing losses to a certain
'extent.
Coil 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
io, 7, 5, and 4. For wavelengths
above the topmost range of the to turn coil, other coils would need to
be constructed. In order that the_
aerial may be connected as desired,
small pieces of copper wire .are soldered to the coil ,at a couple of
points in the case of the larger coils,
and in one place only (not at

Fig. 3.-The components on the baseboard are well spaced, and the choke
coil, L3, is mounted at right angles to Ll and L2.
91
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E AERIALS

SOME NOTES ON
By

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

tl

e

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 find that these notes will go some way to
explain the reason for the phenomena encountered.
5ffldPkwdik4xgr5ö-,eQEP.fflc

pmtt-kweffi

marker to enable

3

e
e

the full advantage
to be obtained.
The rota'_ion of the
frame certainly produces a variation in
the signal strength,
but it is very often
impossible to reduce the signal
strength actually to
zero.
If any undesired station is
to be eliminated it
is, of course, essential
that
there
should be some
position
of the
frame at which the
signal strength is
zero, so that unless
the frame is operating satisfactorily it
will not counteract
the interference.

2

Response of a Frame
to a Wireless Wave
Now there are
reasons for this
state of affairs,
which will readily
become apparent if
e
the action of the
frame is considered
in a little more deA frame aerial of a type commonly used
tail. A frame aerial
for the broadcast frequencies.
is often spoken of
as responding to
the magnetic field of
the wireless waves.
.ITH the increasing use of Although this is perfectly correct, a
frame aerial may be considered from
super -heterodyne receivers
the same point of view as an orand other forms of portable
dinary aerial, that is to say, as
recently
have
sets, frame aerials
responding to the electrostatic field.
come, into prominence for amateur
The electric and magnetic fields are
One
of
the
receiving equipment.
merely different manifestations of
advantages which is claimed for the
the same phenomenon, so that, for
the
aerial
that
frame
is
the
use of
the sake of consistency, many
directional effect may be utilised in
people prefer to regard a frame from
reducing interference from unthe electric point of view rather than
wanted stations.
the magnetic.
Lack:of Directional Effect
Effect of Incoming Wave
It is often found, however, in
Let us take first of all a simple
practice, that this directional effect,
loop aerial such as is shown in
although present; is not sufficiently
Fig. r.
Here an electric wave
-
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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 E.M.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 produce currents in opposite directions
round the frame, and will thus tend
When the
to cancel each other.
frame is in the position shown,
however, the electric wave reaches
the side AB before it reaches the
There is thus a slight
side CD.
phase difference between the two
E.M.F.'s, so that they do not corn..
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 affect the sides AB
and CD simultaneously, so that
Electric
Field

A

C

Direction

of Wove
B

D

Fig. 1.-When the frame is in the plane
of the wave there is a maximum phase
difference between the E.M.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 consisting of several turns of wire, then
each individual turn will act in the
manner just described, and the
resulting E.M.F: will therefore be
several times a5 great as it -'would
-
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Wireless Exhibition
at the Royal
Horticultural Hall

Oct. 10-16

Stands
10 & 11

NO VALVES TO BUY
Ins

Dull Emitter Valves cost 14/- each.
It takes a 2 -valve Set to operate

Brown

an ordinary Loud Speaker. Valves
need renewal when burnt out. The
Crystavox uses no valves-it works
straight from your Crystal Set.

Crystal Set, £2

The only Loud Speaker which
works direct fr m a Crystal Set

NO H.T. BATTERIES

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.
A high tension

WITHIN 75 to 100 miles from means to you. Just tune in at any time
Daventry thousands of Crystal users and you can obtain perfect Loud Speaker
real
are now finding that they can get Loud reproduction-not a whisper b
can
Speaker results direct from their Sets by' volume. Any member of the family
use it-its simple mechanism
means of the wonderful
is proof against mishandling.
Crystavox. Here is a superTry this Test:
sensitive Loud Speaker,
wide
Owing to the
For those fortunate enough
which for purity of tone
variation of local conto live within easy reach of
ditions it is not possible
and economy of upkeep,
to guarantee that
a Broadcasting Station, the
is absolutely unrivalled. In
Will
set
every Crystal
use of a Crystavox with,
fact, it requires no valves or
work a Crystavox. The
a Crystal Set is by far the
test is this Tune in to
accumulators-just attach it
greatest strength and
cheapest, most reliable and
to your Crystal Set in place
headphones
the
hold
most econoof the headphones and you
12 inches from the ear.
mical method
If the signals can still
will obtain a volume of sound
be heard your Set is
of enjoying
sufficient to fill the entire
sufficiently powerful to
Wi re lesa.
room. No technical skill is
operate a Crystavox.
required. Think what this

NO ACCUMULATORS

:

6

A good Accumulator will cost
about 151- and will require charg-

-a

ing at periodical intervals
constant expense. If you use a
simple Crystal Set and a Crystavox
you'll save the constant expense of
Accumulator charging.

S. G.

5Special offer to

Ltd., N. Acton, London, W.3

Retail Showrooms: 19 Mortimer Street, W.1.

London Readers

During the week ending October 16th our
Mortimer Street Showroom will be open
every evening until 10 p.m. for demonstrations of the Crystavox on actual Broadcasting. 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 demonstration in their own homes. No obligation
to purchase
AN ADVERTISEMENT IN

113tOW11,

15

67 High Street, Southampton.
Deßots (Wholesale only) : 13 Bushy Park, Bristol.
Cross House, Westgate Road, Newcastle.

Moorfields, Liverpool.

A

Loud Speaker working from a Crystal Set.

Gilbert Ad. 366$.
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four horsepower

tt®

40 h.p.

-from the first Bright Emitter Valve to
the Super -sensitive Wuncell Dull Emitter
NOTHING can stem the pitiless
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 superseded by that most economical of all
Dull Emitters-the Wuncell.
Wireless enthusiasts are everywhere realising that economy in valves means
much more than actual current consumption. It means long life. Obviously a
valve with an ultra -low current consumption 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 zo hours at a

charge with bright emitters would give
izo 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 ora dying match.

Its prolific output of electronsharnessed 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.

The Wuncell Dull Emitter
Voltage r3 volts. Consumption 3 amp.
Wr for Detector and L.F. ... 14/W2 for H.F. amplification .. 14/W3 Cossor Valve for Loud Speaker use
Voltage r3 volts. Consumption .5 amp.
Price 18/6

A. C. Cossor Ltd., Hi;hburp Grove, N.5.
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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 outside 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 in Fig. 1.
" Aerial " Effect
The E.M.F.'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 itself, this being the ordinary loop
effect, 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
Field

C

Direction

of Wove

B
D

Fig. 2.-When the frame is at right
angles to the plane of the wave, E.M.F.'s
in AB and CD are in phase and reception is zero.
will produce currents through this

The arrangement thus
capacity.
behaves as an aerial connected to
earth through a small series condenser.
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 position, 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 between the grid and filament of the
first valve of the receiver, as illustrated in Fig. 3.
In order to
neutralise this effect, the middle
point 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 capaéity 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

often found to be the case. in pracThe earthing of the middle
tice.
point of the frame will usually cure
the trouble and result in reasonably 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 obtained, but in this case the
capacity currents induce voltages on
to the grid of the valve through the

Fig. 3.-The E.M.F.'s in the frame also
produce currents through the capacity
to earth.
negative of the filament should not
be earthed.
This would stabilise
one end of the frame, but there
would still be a capacity between
the other end and the earth, and
since this other end is connected
direct to the grid of the valve, the
full aerial effect would be noticeable.
Effect of Size of Frame
We have seen that this aerial
effect is normally only troublesome
near the zero position of the frame.
It is, in fact, a serious trouble in
direction -finding equipment, and
special care has to be , taken to
eliminate it before the apparatus is

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

.

brought into use.

-Except at the minimum region,
however, the aerial effect is usually
negligible with a fairly large frame.
The frames employed for broadcast receivers, however, are not
large, and the actual E.M.F. induced therein is comparatively
small.
The aerial effect 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

Fig. 4.-Earthing the middle point of
the frame eliminates the aerial effect.

the maximum E.M.F. produced by
the frame.
A Remedy
Under such conditions the set
will obviously exhibit very poor
directional properties, and this is
93

In

Fig. 5.
the case of a coupled circuit
the middle point of the coupling coil is
connected to earth.
Night Effects
It should not be forgotten, however, that there are secondary
effects which may also produce

peculiar behaviour in a frame
aerial.
The electric field in the " direct "
wireless wave is substantially vertical, as illustrated -in Figs. 1 and 2.
There is also,,however, a reflected
wave which arrives from the upper
atmosphere, and as has *been explained in previous articles, this
wave may arrive from a slightly
different direction, or it may be
horizontally polarised.
Fading
Theseeffects give rise to the
night variations which are so common on direction -finding work, in
addition to which there are the
fading effects, due to interference
between the direct and reflected
waves.
The remarks given above concerning aerial effect thus deal with
one aspect of frame reception only.
The question is an- important one,
and a disti:ict improvement may
be expected from the earthing of
the middle point, as described, but
it should be emphasised that the
method is not a cure for night
effect 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 .o6 type
of general-purpose valve, and of types
P4 and P6 low-frequency power amplifying valves.
The .o6 type is rated at 3-3.5 filament volts, and .o5 to .07 ampere,
with 20-6o volts H.T. for detector or
H.F. amplifier, or 5o-too 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 0.07 amperes.
.It is a small valve, with a small
diameter anode of normal shape
but more open below than usual.
The filament is straight, and the
grid is of the usual spiral form.
On test, the mean amplification
factor between 6o and 90 volts
H.T. came out at about 6, whilst
the A.C. impedance was of the order
The
of 17,000 ohms in this region.
valve showed a similar behaviour to
others of this .o6 G.P. class of
APEX VALVE 06 GENERAL PURPOSES TYPE
Fi/ .3 Volts -07 Amp Mean Amp/fica/ion Factor
60/90.V M-6 A.C/mpedance 60/90V /7,0001eí

rapidly above o.6 volts positive potential. For a moderate degree of loudspeaking, 120 volts H.T. and up to to
volts negative grid -bias were demanded,
but the valve would not, of course,
handle much power without blasting.
The Apex P4 power amplifier is
rated at 3.5-4 volts and 0.3-0.32
amperes, with to -5o volts H.T. as
APEX VALVE. P4. POWER AMPLIFIER.
4 Vo/l's 0-32 Amp Mean Amplification
Fodor /2(ÿ190V M.5-5A.C/mpedance/20/90V.500(11

Fi/

10

90 V

oY

/6
/4
/2
/0

o

4

V.

60

V.

30 V

3

2

o

/0 8 6 4 2 0 2 4 6 8 /0 2
GRID VOLTS +

-

moderate amplification factor; as a detector for local loud transmissions 5o
volts H.T. and a 2 megohm leak appeared suitable, whilst for distant
transmissions 30 volts and a 4-megohm
leak gave good results and smooth
reaction ; the grid current, under ordinary working conditions, increased

V.

8
6

4
1

o
/6

14

/2 /0 8

-

6 4 2 0 2 4 6 8 /0 /2
GRID VOLTS
+

detector and 50-120 volts H.T. for L.F.
This is a low -impedamplification.
ance power -valve of the modern type,
designed

40

V.

to

handle a

great

deal

APEX VALVE. P6. POWER AMPLIFIER
Fit 5.5Vo/ s O-28 Amp Mean Amplification
focJor /2/9OY. M=5.5Á.0/mpedance /299/90Y 5000/v

of

signal energy without giving rise to
the distortion which results from overrunning 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 filament; the saturation current was not
reached at all under these circumstances. 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 negative grid-bias this was confirmed,
powerful loud -speaking resulting without distortion. -As a rectifying valve,
a much smaller reaction coil than usual
was required; for smooth operation but
3o volts H.T. and a 2-megohm leak
were suitable on the local transmis-

94

sion, or some 15 volts H.T. and a
high value of leak for long-distance
The grid current was small
work.
(under usual conditions) up to some o.8
volts positive.
The Pb 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. The 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 slightly lower than that of
The filament emission was
the P4.
very large. At first some anomalies
were noticed in the grid current; these
were finally traced to a small H.T.
leakage across the base of the valve.
On carefully cleaning this the grid current approached the same characteristics as observed with the P4 valve. As
a result of this small leak the valve
operated as a detector quite well without external leak ; with 5o volts H.T.
and a moderate additional leak, local
strong signals were well received, or
without a leak and but 15 volts H.T.

/20 V
90 V

Y

V

8
6
4

2
D
16

14

12

10

8 6 4

-

2

GRID

0 2 4
VOLTS

6 8 /0 /2

+

long-distance reception resulted, a very
small reaction coil being used. Even
4 volts H.T. gave good results in distant 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 og
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ORB?
letters " Q.R.B."
followed by the interrogation mark mean
" What is your distance? "

In radio working

the

What is your distance?

Station replying sends " Q.R B
miles " (no interrogaticn mark) meaning
miles."
" My distance is

Night flying! Illimitable and impenetrable space; the objective 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.
Q.R.B. loo miles " soon becomes " Q.R.B. 5o miles,'.',
and finally "Arrived O.K."
Use your judgment, obtain scientifically
designed apparatus, and you will reach to.
distant stations hitherto considered unattainable.

H.F. TRANSFORMERS
H.F. TRANSFORMER

MH

"The Transformer that made High
Frequency Amplification Popular."
OTHER

e

COMPONENTS
INCLUDE

:-

Autodyne Zinits !
Supersonic Units :
Rheostats :
Filament
:
Transformers
L.F.
Potentiometers : Grid Leaks : Coil Holderss!
Coil Mounts t and the well-known
Mica Fixed Condenser.

Supplied in six ranges of wavelengths, covering 80
Price 10,l- each. Special ©N
to 7,000 metres.
Super -heterodyne Couplers
and
Neutrodyne Units
charge for matching, if
extra
No
also supplied.
ordering.
stated when
H.F. TRANSFORMER WITH MB 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.
Allied
Write for i6 -page booklet on High Frequency Amplification and
Neutrodyne and Supersonic (Super-Heterodyne) Reception.

OBTAINABLE
'Works

:=

WEXHAM ROAD . SLOUGH
Phone
¡

:

$LOUOM 199

FROM

ALL

DEALERS

LO3

LM° M ÎC H A E LaT°

.Condon Showrooms

179

Manufacturers of Wireless and Scientific Apparatus
BDONoW C.
K STREET. STRAND.

.

STRAND

.

:-

W.C. 2.

Phone: CENTRAL 6983

2. PAne: CENTRAL
Ess. RAD ETHER , LONDON./

EGRAOfficeHIC DRESSHR DTETHER. ESOTURANDNORpOÑ

Barclays

AN ADVERTISEMENT IN

"

WIRELESS WEEKLY

"

IS A GUARANTEE OF SATISFACTION TO BUYERS.

Aá

Wireless Weekly

October 7, 1925

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 5 -volt .25 amp. power-valve,
without a trace of distortion ; for this
purpose it can certainly be recommended.
Ediswan Power Valves
Messrs. Edison Swan Electric Co..
Ltd., have sent for our trial samples of
their small power valves for L.F.
power amplification the P.V.6 and the
P.V.S D.E.
The P.V.6 is a valve of moderate
size, 'the internal elements of which
closely
resemble
those
5n
the
A.R.D.E., L.F. valve of the same
make, but with a cylindrical anode of
rather larger diameter. It is rated at
.1.8-2 volts and 0.4 amperes, and 6o-120
volts respectively. A saturation current of over 8 milliamperes was reached
under working conditions with 1.8 volts
and 0.45 amperes in the filament,
under which conditions the characteristics were determined.
A mean
amplification factor of M=6.8 wats recorded with. 00-120 volts H.T. and an

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 90/120
volt region was rather higher than
that expected, being about i,o,000
ohms. Accordingly, good loud -speaking was to be expected with 120 volts
H.T. and a grid-bias, from the curves,
ED/SWAN P.

V. 5.

D.E. VALVE.

5 Volts 0.3Amp Mean Amp/ifico/ion Factor
/20/90 0' /4.5-7 A.C. Impedance /10/90Y/0,0006ä.

:

ED/SWAN P. V. 6. VALVE.
Fil /8 Vo/!s 0.45 Amp. Mean Amp/if/canon
factor /20/90 e M6.8 A. C /mp edunce Le0V/8,000w

/20 V

6
V

5
4
3

2
0

/6 /4

/2 /0 8

6 4 2 0 2 4

-

GR/a VOLTS

i

6 8 /0 /2
-

impedance in this region of
about 19,000 ohms.
An available
swing of a total of to 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 station'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 common 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, 4-8 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 frame over the filament. It is rated
at 5 volts and 0.25. amperes in the
filament, with 5o to 150 anode volts.
The specimen tested showed a consumption close enough to this 0.3
amperes at 5 volts, at which rating
saturation was not reached with 25
milliamperes plate current. The ampliA. C.

:

20

/20 V

/8

ow

2 /6
/4
/2

V
8

6
4
2
o
/6

14

/2 /0 6 6 4 2

-

0 2 4 6 6 /0 /2
GRID VOLTS
1-

of around 6-8 volts; but not of the
order implied by the use of two stages
of efficient L.F. amplification on local

transmissions.

Practical trial showed
this to be the case, as a large
volume of sound was obtainable
without
distortion
except
when
quite hard pressed and nearing
the practical limit of a large loudspeaker.
For the loudest transmissions an extra supply of H.T. up to
250 volts, with correspondingly increased grid -bias, proved necessary. As
a detector the valve operated well
under similar conditions'to those given
for the P.V.6.
For distortionless loud-speaker reproduction under ordinary domestic conditions of reception these small power
valves can be well recommended, the
P.V.5 D.E. in particular, in conjunction with a 6 -volt L.T. battery. The
performance of the samples was noticeably uniform.
ED/SWAN A.R.DE VALVE. IMF)
Volts 0.28 Amp Mean Amp/iSco/ion
Fodor 69/901( M/O A.0 Impedance60/.90V 40000/a'

Fit

/8

90 V
60 V
30 V.

o

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.F. (green
line) valve. The rating is the same in
both cases-i.8-2 volts and o.3
amperes, with 20 to too 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.F. amplifier. The voltage -amplification factor came out at.the satisfactory
figure of M= io in the 6o-qo vclt
region, the valve being operated at the
convenient fiettre of i.8 volts and 0.28
amperes in the filament. The maximum 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 3o volts
H.T. appeared suitable except for
strong signals, when 5o volts H.T. and
as low as 1 megohm leak were best.
In L.F. amplification, for which the
valve was not designed, but moderate
power could be handled with 120 volts
H.T. and 4 volts negative grid -bias.
ED/SWAN A.R.D.E VALVE (L.F.)
1;1/.8 Volts 0-28 Amp Mean Amphfical/on
foctor..90/20V. M-8-5 ACImpedance 90`/20V 24.00Ce
120

v
90
60 V

0
/6 /4 /2

10

8 6 4

-

2

6R/0

0 2 4
VOLTS

6

t

8

/0

The impedance was fairly high -4o,000
ohms at 6o-90 volts.
The L.F. pattern showed, on test, a
more modest amplification factor,
around 8.5 in the .90-120 volt region,
and a much lower impedance of 24,000
ohms here. The maximum plate current vas well over 5 milliamperes; the
characteristics showed a large available swing of grid volts on the 120-volt
cure, with 4-6 volts negative grid -bias.
On practical trial, moderate loud speaking resulted under these conditions on a local transmission.
As a
rectifying valve this valve was better
than the H.F. type; with 22 volts H.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 transmissions with full H.T. and a low -Value
leak. The valve oscillated with ease.
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.

-

/0 8

6

4 2

-

0 2 4 6 8 /0
GRID VOLTS

12

14

/6

+

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 by Messrs.
Edison Swan Electric Co., Ltd., and
hase been submitted to extensive tests.
These have the usual vertical cylindrical anode and straight axial filament,
96
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PRICE
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from all dealers
or direct from
the manufac-
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One gtaion e111l
THE

RESULTS PROVE THIS.
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 irgn, and the whole
is a worthy product of skilled British labour and

J'1EANABK
C ONN ODE

sound materials.

U.S. RADIO COMPANY, LTD. (Dept. 2.)
Radio Works, Tyrwhitt Road, Brockley S.E4.
PHONE: Lee Green 2404.

Wr

THE

REG°

ss: Supertran, Lewis, London.

TRANSFORMER

SUPER

A New Invention for
Simplifying Radio

How to make a Ten
way Switch for 2/3

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. This means that the second
coil is thrown out of tune, a difficulty which
we have set out to overcome.

With Bowyer -Lowe Stud Switch Parts for Panel Mounting you can
construct any switch from two to ten ways at a cost of 2/3. The
Parts are 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

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 coupling 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 mechanical engineer, and is
produced under ideal conditions from
first quality materials. The superior adPRICE
vantages of this instrument are obvious
to beginner and expert alike.
If any difficulty is experienced in obtaining, write ,direct to the
-

Parallel Switches, useful wherever a double -pole change
over is required.

Two to Ten Way Stud Switch Parts 2/3
Series or Parallel Switch Parts - - 4/ Obtainable from Good dealers, or direct from the

BOWYER-LOWE Co., Ltd., Letchworth.

:: Anti=Capacity, Low=Loss, ::

Shock Absorbing

i

Fit this valve holder into every set in which you want the maximum signal
purity with minimum losses. Its valve legs, separated by air reduce inter electrode capacity to a negligible 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 "
Valve Holders

19/6

Sole Patentees & Manufacturers

e.

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

Order from your dealer, or direct from the

SHEFFIELD.

BOWYER-LOWE Co. Ltd., Letchworth.
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ENVELOPE NO. 3
I should like to tell you
of the results I have had from the
" Three -Valve Simplicity " set as described by G. P. Kendall, B.Sc., in
Radio Press Envelope No. 3. May I
tender. my thanks for the extremely
simple way in Which every detail is
described. This was especially beneficial to me, as that was the first set
I had ever constructed, and I am only
Birmingham and Daventry
sixteen.
come in with tremendous strength, and
haveto -be considerably de -tuned to be
at all comfortable to- listen to. I have
a room at the top of the house at the
lack from which 8o ft. of Electron
Wire laid double runs to the front
room and the loud -speaker. One evening, a few days ago, while Birmingham, our local station, 3' miles away,
was on, I received London (too 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 interference from Birmingham except for a
faint background absolutely inaudible
when music is on from the station
being received. Cardiff, which I believe comes 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 any enjoyment 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
Stoke-on-Trent and
Birmingham.
Leeds-Bradford are good loud -speaker
strength, while Liverpool it audible
twenty feet away from the loudspeaker.
Sdansea, Dundee, Edinburgh, Plymouth and Sheffield are received at laud 'phone strength while
Birmingham is not broadcasting.
Of foreign stations, I have received
Madrid, Barcelona, Radio -Paris and
Radio -Toulouse at excellent loudspeaker strength.. I have also heard
on the ;phones Hamburg, Zurich,
Brussels and Rome, and numerous
other stations which I hive been unable to identify. I think these results
speak for themselves as to the undoubted efficiency of the set. 'In fact,
a friend with a much more complicated
three -valve set cannot get nearly such

SIR,-1 feel

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

THE ANGLO-AMERICAN SIX AND
TRANSATLANTIC V
SIR,-The enclosed photograph of
my Anglo-American Six (The il'ireless
Constructor, January and February
issues, by Percy W. Harris, M.I.R.E.)
with the original Transatlantic V
(Modern Wireless, November, 1923, by

-

.

,

Mr. Marlow's handsome Anglo-American Six receiver with his Transatlantic V set above.
Percy W. Harris, M.I.R.E.) may interest you. You will note that the
panel of the A.A. Six has been extended to take an ammeter, milli ammeter and the special A.A. Six
wayetrap. 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

98

from which are all aut of sight. There
is ample room in the drawers for coils,
H.F. transformersr etc., which are to
hand when wanted. I am very pleased
with the set, and find the milliammeter
have fitted
very useful in tuning.
C.A.T. and find it an improvement.FRANK MARIOW.
Yours faithfully,
Didsbury.
1

THE ANGLQ-AMERICAN SIX IN
SWITZERLAND
SIR,-It may interest you 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
Constructor) has been constructed and
is now in service on the highest observatory of the earth. Jungfrauyoch is
at IL,uoo ft. above sea level, in the
Swiss-Bernese Alps. Continuous snowstorms sweep the place, and even in
the finest weather the temperature
stays far 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 loudspeaker. On other occasions only a
few stations come in clearly. Local
static discharges are sometimes very
strong, and on one occasion destroyed
The antenna conpart of the set.
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
Daventry, Paris, etc., the second lowfrequency 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 first-class
It
American super -het. is installed.
seems as if this kind of apparatus
does not suit our receiving conditions.
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
ALFREDO KOLLIKER,"
faithfully,
Observer.
Astronomical Observatory,
Jungfrauyoch.

-
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metres (6,663 to 19,988 kc.).
constructed for
use as Li and the 4 -turn coil used
in the grid circuit, the .minimum
wavelength on which the receiver is
capable of receiving is in the neighbourhood of 12 metres (24,985 kc.).
to

Earth respectively, and see if the set
will oscillate over the whole range

A SIMPLE SHORT-WAVE

of the tuning condenser. If not,
the aerial should be transferred
Ai, 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
aerial, should preferably be; used for
the reception of stations working on
less than 40 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 atmospherics that may be present .will
be greatly reduced.
bn wavelengths above 40 metres
it will be found that the setting of
the reaction condenser C2 will have
but little effect on the tuning ; below this, however, it may be found
that, as C2 is decreased (so as to
get the "set just on the oscillating
point), Cr needs to be increased,
and vice versa.

RECEIVER

If

o

(Continued from page 91).

This
denser to one side of Li.
passes through a hole drilled in the
corner of the detector valve mounting, so as to support it and prevent
vibration on account of its length.
Connecting Up
Having completed the wiring and
chocked it over, the two valves
should be inserted in their holders
and two coils into their mounts,
say, the 7 -.turn coil for Li and the
10 -turn for L2. Connect the L.T.
battery first, and see that the valves
are correctly controlled by means
Next
of the filament resistances.
connect the H.T. battery, and, with
C2 set at zero, plug the 'phones in.
.Increasing the value of C2 should
result in a soft plop being heard
in the 'phones as the set goes into
oscillation, 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

.

Wavelength Ranges

With the four coils of the .sizes
given, the writer's receiver will
tune approximately as follows
Li 7 -turn, L2 io -turn, from 88
metres to 24 metres (3,407 to 12,496
kc.); Li 4 -turn, L2 5 -turn from 45

:-

15

a 3 -turn coil is

Test Report
The receiver has been given. a
pretty thorough test, and has been
found to be most efficient. Swedish,
German and
Dutch,
Belgian,
French amateurs have been received
at excellent strength on an indoor
aerial about 15 ft. long on the 4oOm20 metres '
8o - metre bands.
Canadian- 1 AR has been received
2255
comfortably readable at
G.M.T. American III vas strong
on the same aerial on 20 metres at
2323 G.M.T., -the latter reporting
an input of only 90 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 receive reports as to this receiver's
action under varying conditions, as
he is 'nclíned to be of the opinion
parthat' reception conditions in
ticular neighbourhood are none too
good.

The

Apex Anti-Capacity
Valve Holder
(PATENT PENDING.)

PACKED IN NEAT CARTONS.

BASE BOARD TYPE.

1/6

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

Each.

MADE 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
quick SELLERS.
DO NOT BE PUT OFF
Manufacturera

WITH WORTHLESS IMITATIONS.

:

Apex Electrical Supply Co.,
59, OLD

HALL STREET, LIVERPOOL.
'PHONE

:

BANK 5295.
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Satisfaction

elusive distant station will readily respond
THAT
Remember that the best components

to Western Electric Head Receivers.
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.
We are exhibiting
at the

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.

Royal Horticultural Hall
OCTOBER 10th to 16th

37-38-39
STANDS

Western Electric Companq Limited.
Connaught House, Aldwych, London, W.C.2
CENTRAL 7345 (10 lines).

Works:-NORTH WOOLWICH,

NEW SOUTHGATE,
HENDON.
BEXLEY HEATH,
Branches :-Birmingham, Leeds, Manchester, Newcastle, Glasgow, Cardiff, Southampton, Liverpool, Dublin.
Also Johannesburg, Buenos Ayres, Sydney, etc., etc.

Western Electric Head Receivers
AN ADVLRTI5EMFNT IN
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"
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ñformaîion
Department.
L.E.S. (FOLKESTONE) asks us for
a theoretical circuit diagram of a
selective four -valve receiver, employing a high -frequency stage with
Neutrodyne control, a valve detector
and two transformer -coupled lowfrequency 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 Fig. 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 necessitated by a

normal loo§ely coupled arrangement, a
low -loss coil has been shown for the
aerial circuit, tapped suitably to obtain
a semi-aperiodic aerial system. '['he
coil may be wound on a Collinson type
low -loss former Sin. 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 between 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 strength

may suffer. A coil of this type with a
parallel condenser of .0005 /IF should
adequately cover a range from. below
30o metres (i,000 kc.) to somewhat
above 5oo 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 µF. 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 coSer the same
wavelength range as the grid coil Li.
NC is an ordinary type neutrodyne
condenser. Magnetic reaction has not
been introduced by the usual method of

TEL WA VE
(Registered)
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RADIO COMPONENTS
(MARTIN-COPELAND

tocaste

PRODUCTS)

Sir, you've been looking for me

SLOW MOTION CONDENSER
DIALS.

!

RIGHT along you've wished for a better fixed
A% condenser, and now, at last, such an instrument is obtainable. The Efficient Watmel is my
name-a better fixed condenser, superior in all

The latest addition to our

" ROLLS

iW

J.

the points that make for highest efficiency. Witness
my Test Report, it speaks for itself. Next time
Close
you're at your dealers, ask to see me.
examination will decide you that I'm the fixed
condenser you've been looking for.
Prices.
Watmel Test Report.

ROYCE " COMPONENTS.

Mica Insulation up
to 2,000 volta
Complete Condenser
up to 1,000 volte.
8. Capacity checked.
9. Insulation up to 500 volta
after Final Assembly.
6. Final Capacity Test.
PASSED OUT 100%

If your dealer does not stock

" TELWAVE "

he cannot show you the best.
WRITE FOR OUR CATALOGUE.

1.

Capacities for Standard Grid

2.

00003 to 0005 . 2/8 each:
Standard Fixed Condensers.

EFFICIENT.

Condensers.

.002,001
0023, 008

-

Combined (led
Condenser - . -

2/6 esob.
3/8 each.
Leak and
8/ -each.

The Watmel Wireless Co., Ltd.
332a, GOSWELL ROAD

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

WANTED

EVERYWHERE.

-

LONDON, E.C.1.

Representative for Lancashire and CheshireMr. J. B. LEVEE, 23, Hartley Street, Levenahalme, MANCHESTER.

IOI

Baronyº
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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 V4 extinguished. Separate
grid bias tappings have been indicated
for both L.F. valves, being shown as
G.B.-1 and -2 respectively.
H.T.+ 4

mitting the two amplifying valves to

a coil in the plate circuit of the detector
valve coupled to the grid coil Li, since
reaction effects may readily be obtained
by slightly upsetting the balance of the

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

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

7,, 1925

H.T.+3
H.T.

+2

KT.

+I

0003pF

3

L.S.

oo,NF

-`i--.
u2

H.T-

23

v
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.)

The famous

MAX -AMP

No more
Accumulators
to be charged

in three models

:
Experimenters know that to get the best
results from their Sete they need comps.
floats specially built for the job. For two
years the Max-Amp has been recognised
m one of the beet " Ail -purposes " L.F.
Transformers.
Now, however, so many
enthusiasts appreciate the necessity of
special ratios for special purposes we have
re -designed the Max -Amp in three distinct
Models: (a) Red Band for Reflex use:
(b) Blue Band for general use and also as
a first otage; (e) Black Band for second
stage following a Blue Band Max-Amp.
All these One quality transformers are
supplied in handsome metal -shrouded cases
and fully guaranteed.

EC

All one price.

Continuous LI&HI Batteries

,

WFiITE FOR PARTICULARS AND
DEMONSTRATION TO

o
4
i
''S-»'Z'

bo,,
,e e

.je

h9

H.F.

Transformers

Before building your SuperHet be sure to send 2d. for
a copy of our latest Folder:
" The
Keystone
SuperHeterodyne and how to build
All Keystone Superit."
Het parts are British made
of the highest quality and
specially matched for use
with British Valves.

vati`'G}
>b.

S4Qpo,,

a>

'

Super-Het Builders
You need this

O

y.

v

CATALOGUE

A Transformer of the highest
grade. Very selective, with a

high amplification factor.
These transformers can be
supplied matched for two or
three stages of high -frequency amplification without
extra charge.
e.

.. 10
No. 1. 200-000
.. 10
No. 2. 500-900
No. 3. 900-1500 .. 10
No. 4. 1200-2300 .. 10
30
No. 1. 2200-7000
are
These wavelengths
reached . with a variable

:

Experimenters

should always keep
a copy of Peto Scott's Catalogue.
48 pages fully illustrated.
You eave
money by buying
from Peto -Scott's.

No more
H. T. Batteries
to be replaced

19/6

d.

condenser of

the value of

.0003 sold

PETO -SCOTT CO., Ltd

Beg'etemd Offices, Mail
Order and Showroom:

London,E.C.1
77 City RoadWALTHAMSTOW-230,
Wood Street.
.

Branches:-LONDON-0$ High Holborn. W.C.1.
PLYMOUTH-4, Bank of England Place.

IO2

LIVERPOOL -4. Manchester Street.
P.S. 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 on 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.
r. Which

features

in

best?

Wireless Weekly do you like

9. Do you

articles?

1o.

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

3. I-Iaye you any

wireless Weekly too big, too
12. Place in the order of your preference the names of
the more regular contributors to Wireless Weekl3.

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

6. Do you like

Do you desire the humorous feature to be continued?.

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

,suggestions for regular features?

4. Is the type used in
small, or satisfactory?

want more theoretical or practical research

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

14. Do you

articles on transmission?

type?

wish for series of articles of an instructional

Which articles appearing during the last few months

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

do you consider the most valuable?

8. Would you like more or less attention given to shortwave subjects?

i6. What general criticism have you to make?
more outspoken your remarks, the better.

15.
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Why is
REGISTERED TRADE MARK

THE HALL MARK OF " QUALITY " EBONITE ?
Because it is made from finest rubber and sulphur
ITS POLISH
IT HAS
SPEAKS FOR ITSELF
PROVED 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
All

Posi Free `º At Callers Prices
Under 5/6, 2d, prr
fur packing, etc.

Orders 5/6 value,
carriage paid.

Ebonite Panels.
Matt.
5' 3/16'

Square Law
Var. Condensers

9' x 6'

2/2
1/10
4/6
3/9
12'x12' 6/9
5/16.x 9' 5/8
4/9
15' x 12' 7/6
5/8
4' x 4' 8d.
8d.
7-x6'
1/6
1/8
IJ
6'x 6' x I. l»d.
Any elze cut.
Sq. lo 5', Id.,
ld.

wflh knob and Dial.
.001 panel type 6/6
.0005 ..
.. 5/-

12' x 9'

.0003

"Utility" usual prices
Vernier, no dial
2/6
5 vane, 3/3: 7
3/6
Polar types .. 10/8

SEND FOR NEW FREE
Comprehensre Price .Gist.

THE 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 compensating balance wheel mechanism which ensures
split-second accuracy. If you aim at i oo per cent.
efficiency for your Set you'll naturally start wits a
Radion Panel. With dials to match.

Insulators

Shell, 25' x 21'
Cryetor type

Lead-in
6'
&
0' 1/-, 12' a15'

z

Hraó

ere:

13a Fore Street,

London, E.C.

Z

Ltd

Depots: 322 Wellington Street, Glasgow.
is6 Snow Hill, Birmingham.
Irish Agents: 8 Corporation Street, Belfast

AN ADVERTISEMENT IN

"

Got.
9d.

6-1/9, 4-1/-.

1/3

British Wires.
ese.

2/11
3/4
3/9
3/10
4/2
4/9
5/4

6/-

TRADE ENQUIRIES INVITED
9enerousjermsPrompr Service

_

Transformers L.F.
With Wander Plugs. Radio lost. (new) 25/-

60v. 8/80v. 4/-

4/10 Slivertown

36v.

"

.

21/-

15v.
2/- Igranic 21/- a 20/41v. F.L. Btry. 5d. Burndent (new) 24166v. Ever-Rdy. 18/6 Ureka No. 2 .. 21!36v. 81- 16v.
Concert Grand 25/3/8
,

Baby

16/-

New Jacks 4 -Contact. Ferranti
.. 17/6
One hole fixing 1/9 Tangent 12/6 a 14/6
Standard Plugs 1/3 Royal
. 20/Potentiometer 300
H.F. Tangent
6/6
ohms ex -Govt. 5/ - McMichael's
. 10/Microphones .. 2/ - Oojah 900
2/6

dec. Alum. H'dbnds. 218
Fil. Resistances.
3/5 Ex -Govt. Dewar Swit4/2 ches 12 contact 2/6 Good quality .. 1/6

Igranic
..
5/- All 'Igmnic; 'Liesen, Vernier type ..
Burndept,' ' Edison Ormond 2/- Ajax
549
8/6 Bell,' 'Atlas,' & ' Etter. Burndept
4/- a
7/8 ling' goods supplied T.C.B.
4/7

8/9

36
8/8/8 12/Dubilier
40
17/- 14/8 20/Mallard
(Usual
Edison -Bell prices)
New Manebridge,
Variable Leaks.
2 mid. 3/6, 1 mid. 2/6 Filtron 0.7 meg. 3/Watmel 0-5 meg. 2/6
Coil Holders.
Lineen type
.
2/8
Igranic 3 set .. 8/8
Resistances
2/8
Ebonite 3 Coil
3/- Bretwood ...
.. 3/-

:-

Reader writes
Many thanks for
your Catalogue. This
ie an admirable booklet, cenciee and well
arranged and will be
exceedingly useful.'
Have you got one P
IT'S FREE.
A

Microetat
Peerless Jor.

..

..

3/8
5/6

4/5/5/2/9
2/6

'

Headphones.
4,000 ohms. Brown's
F," B.T.H. Siemens,
Brandes,
General
Radio ..
20/ -

Ericsson,
Claritone
and Sterling .. 22/6

;TAYLOR&Co r

2 Coll
2/8
Vernier 2 Coll 3/9
Anode Holder 9d.

.

H, T. Batteries.

Handphon5/-

Air weight

..

9/-

Adjustable 10/6

5 RADIO HOUSE.
MACAULAY ST, HUDDERSFIELD
Grami THDRoucu"Huooeas,rf La

7.' 341

Gilbert Ad. 3677

WIRELESS WEEKLY

en

Choke Coils

ewg. dec.
Valve Holders.
Type A 7d., Polar 1/3 18 1/11
Screwed 8 nuts
8d. 20 2/2
Ebonite
l0d. 22 2/6
Do. Open Type 6d. 24 2/11
26 3/4
"Security" Valve
Holder
1/ - 28 8/930
4/10
32
5/6
Condensers.

Radion is available in
different sises fee
black and eefahoganite Radien can also b$
supplied in any specud size. Black rd. per
square inch; mahoganite r;d. per square inch.

American Hard Rubber Company (Britain)

1,000 -ohm.

G

" Coil Plugs
Ebonite
.. 10d.
Superior
-.
1/3
Narrow
..
5d.
Basket
..
11d.
"Athol" Ebonite 1/3
Do.
Porcelain
1/
3d.
od. Horned Coil Plugs 8d.
4/- Basket Coil Seta,

.1

4/8

VerolesBiade extra114

r,

Aerial Wire 7/22's
Enamelled.
Bright
100'3/3
2/8
Electron
1/8
Mare
9/6
Lead-in 4d. yd.

1
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fiew flange ofLAIodels
JUN

O. LOVE

SPEAKER

m6101.47 19'

(Sir Oliver Lodge's Choice after Test)
In the designing of the new A.J.S. Radio Instruments, every phase of broadcasting has been
considered. Ample testimony to the successfu
results is Sir Oliver Lodge's selection of A.J.S
for use in his own home.
Write for particulars to -day.

CABINET LOUD
-IS

SPEAKER

tmmou!mm

COMPARE THE SPECIFICATION.
Standard Equipment of all 4 -Valve Sets consists 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,
r pair A.J.S. Phones, Full Aerial Equipment, Aerial and Earth Safety
Gap,Coil Holder and Daventry Coils. IN ADDITION, 1j
MOTHS' WRITTEN GUARANTEE AND 12 MONTHS' FREE
INSURANCE WITH EVERY SET.

40/6

LOW LOIS VAR
CONDENSER

2. VALVE SET
ACCESSORIES&LOUD
SPEAKER
£,13-Ig-6

4 VALVE
SET

-

STANDARD

6-I5

FOUR- VALVE TABLE hELEIVER

Call and examine these splendid
new A.J.S. Models at London's
Finest Radio Showrooms and
Service Depot now opén at

This four -valve type of set incorporates, as reasonable as possible.
all the advantages of the Pedestal Models. It is made in Mlhog1n
and Oak, is exceptionally well -finished, handsome in appearance
and easily moved. \Vhen locked up the set is totally enclosed, thus
safeguarding from breakage and giving full protection from dust.
Valves stand upright. Complete with all accessories asspcciìcatioii.
From £29 - 10 - U (ROYALTIES INCLUDED).

112-124, Charing Cross Rd.,
LONDON, W.C.2.

'Phone: Regent

5x67"

A. J. STEVENS & CO. (1914) LTD.,
Telephone: 1748-52.

.1tadio Call

-

AN ADVERTISEMENT IN

"
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"

Radio

Sign:

5

RI.

Branch,

Call and examine these splendid
new A.J.S. Modela at London's

Finest Radio Showrooms and
Service Depot now open at
122-124 Charing Cross Rd.,
LONDON, W.C.2.

'Phone: Regent 5x67.

WOLVERHAMPTON

Te:errams: "Reception, Wolverhampton."
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Wireless Weekly Small Advertisements.
ENGRAVING ebonite panels by machine*
Low price for quantities. Single panels
engraved. Express Delivery. Endacott'e,
Ltd., 58g, Hatton Garden, E.C. 'Phone
Holborn 1809.
PATENTS, Trade Marks,
Inventions,
Advice, Handbook and Consultations
free. B. T. King, Regd., Patent Agent,
146a, Queen Victoria St., London, E.C.4.
TELEPHONE RECEIVERS and Loud
Speakers Rewound, 2,000 ohms, 3./6.
-A. Roberts & Co., 42, Bedford Hill,
Balham, S.W.12.
AREMARKABLE Opportunity. For Sale
Two complete sets of receiving and transmitting (30 watt) C.W. and telephonic apparatus, including masts, aerials, amplifiers,
Brown loud speaker, telephones, batteries,
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 tRoyal Devon Yeomanry) Field
$rIgade, 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, 8/6 pair. New 4 -volt
Accumulator celluloid case, 13 i -. New
Dura 66 -volt H.T. Battery, guaranteed,
7/-. 2 -Valve All -Station Set, works speaker,
W. TAYLOR,
£4. Approval willingly.
57, Studley Road, Stockwell, London.
HEADPHONE REPAIRS.-Re-wound, re magnetised, readjusted. Lowest prices
quoted on receipt of telephones. Delivery
three days. Est. 26 years.Varley Magnet
Co., London, S.E.18.

-

:-

-

MAKE A PERFECT EARTH.

Z
ELEL

By usutq
-

Z

OR EARTH PLA

Rent -Ica 9c ÿenerat Stlndriasltd.

What Others Think.

I4,VnloriaSur,et S.W.I:

Keep your boys at HOME

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 in it. 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

says:-

" 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 Amplification. The 1:2-6 and 1:4 ratios are used respectively in the
first and second stages of two -stage amplification.

SMITH

179-185

&

SONS (M.A) LTD.

Great Portland Street, London,

W.1

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

S -e SM0T1
AN ADVERTISEMENT IN

SONS (MA) LTD
L1

By Pending 14/- you may have a 6ft
Home " Table (Cash Price £11 15e.) delivered cart. paid to your door, and pay the
balance in easy payment. while you play.
7 days free trial riven. See het for sizes and
designs.
J. RILEY, LTD., Beaumont Works, ACCRINGTON

Send now
for
Price List
E.

Roc KWOOD SPI NTITE WRENCHES
IDEAL FOR THE RADIO CONSTRUCTOR

penwsomErwe,j)Ì.
Write for Pamphlet W.W.
ROCKWOOD CO LTD
147 Queen Victoria St. LONDQN

NEW

WESTERN ELECTRIC
LOUD SPEAKERS.

Price 25/S.

with a Riley
Billiard
Table
o

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
Famous for their purity of Tone.
4,000 ohms
22/6
2,000 ohms
... ... 20/zo ohms

.

17/6

"M" Type Headphones.

New London made.
4,000 ohms.
Light -weight.
Complete with cord
... 12/6
ELECTRADIX

RADIO

STORES,

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

WIRELESS WEEKLY rr IS A GUARANTEE OF SATISFACTION TO BUYERS.

WIRELESS WEEKLY

ADVERTISEMENTS

OCTOBER 7TH, 1925

ix

Little experience is
necessary upon any
such super -sensitive
circuits as the short
wave side of the
Super -Heterodyne or
capacity -reaction circuits to self -demonstrate that distant
work is an impossible
pastime without a

mechanical

fine

tuning device operating on the condenser.

T.C.C.

genuine

Mansbridge
Condensers
The word Mansbridge is a term given to a
condenser manufactured in a certain way.
In the Mansbridge Condenser metal foil is
deposited direct on to its paper dielectric.
This permits a compact condenser of large
capacity being assembled rapidly, accurately and economically. Anyone can
make Mansbridge Condensers provided
they own the right kind of machinery and
possess the requisite knowledge. Any firm
can build motor cars-but some build them
better than others. Some possess a greater
fund of experience ; some place greater importance on a high standard of accuracy ;
some are concerned with building a good
name slowly but surely. These are 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.

It's when you want to calibrateyour receiver to dead

(L'

By this system ten complete turne of the
to the
guivalent of 1/3800th part of the variables
capacity.
In eoint of fact, the Colvern enables you
to tone to a degree of accuracy that is 20
times greater than ordinary vernier adjustment. It is an instrument which will give
the precise tuning essential to perfect reception, whether of local broadcast or weak
distant transmission.

dial reduces a one degree interval

GR N

:-

The Colvern Selector Low Loss
Rending to 1/3600th of capacity
31 1 0
Capacity .0005 mtd. ..
.. 1 o o
.0003 mfd. ..
attachmentF
without
gear
Type
.. 15 0
Capacity .0005 mfd. ..
.. 14 0
.0003 mid.
One hole axing. Other capacities If

required.

Descriptive Folder upon request.

L- E C T--O:R

The Colvern Independent
-a
very effective instrument

LOWLOSS

The Colvern Low Loss Coil Former

Your dealer also sells:
Vernier

Reduces

6

the seu-capacity

8

0

Provost Works, Macdonald Road, Walthamstow, E.17
Telephone

:

Walthamstow 532.
Barclays Ad.

Wireless Exhibition, Royal Horticultural Hall, for a free test and
calibration by one of our technical
staff. Do not miss this special offer.

REPAIRS
26

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

Years.

The VARLEY MAGNET COMPANY
S.E.18.

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

WOOLWICH,

Phone : Woolwich 888.

'Rabio

L

TO HEADPHONES
TO LOUD SPEAKERS
TO COILS

REWOUND to any RESISTANCE G MADE EQUAL to NEW.
PRICE QUOTED ON RECEIPT OF INSTRUMENTS.
PROMPT DELIVERY.

Establishe i

Pr eßß 3nformatíott

Mept.

2/6 QUERY COUPON 2/6
WIRELESS WEEKLY.

-

Vol. 7.

Nos 3.

October

7, 1925.

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

Telegraph Condenser Co., Ltd., Mortlake Rd., Hem.

Gilbert Ad. 3685.

" WIRELESS

2

-with the threaded supporting
rode.

We invite you to bring any fixed
condenser to Stand No. 9 at the

AN ADVERTISEMENT IN

..

GEARED CONDENSED of a coil to the lowest yet ..
COLLINSON PRECISION SCREW CO., LTD.

Your Condenser calibrated free.
I

the

accuracy that

Colvern Selector proves its superiority as a
fine tuning device.
Every other Vernier device can only be
calibrated with certainty to a degree interval. Obviously, any smaller interval most
be imaginary and its relocation arbitrary.
Home Constructors are aware that a
Vernier knob provides only. slow motionthe dial or indicator continuing to travel at
the same rate as the moving vanes.
The Colvern Selector is a geared Condenser
and embodies a system of fine tuning control which permits the definite and accurate
location of any pre -determined calibration.
The dial is divided' over the toll circle and
provides 380 degrees value for each rotation
of the index.

WEEKLY r/
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CLARITY-VOLUME -DISTANCE
Look into the workshops of radio amateurs, into the laboratories
Observe the radio battery equipment in the
homes you visit. Everywhere you will find
of radio engineers.

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 RADIO "A" DRY CELLS
FOR WIRELESS
DESIGNED
ESPECIALLY
and suitable for use with all types of dull emitter
valves, the Radio " A " is the most reliable and
efficient filament heating unit manufactured.

"-

Send for our new FREE BOOKLET " S
35 pages of valuable information pertaining
to care and operation of your batteries.

Price 2/6

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

ADVERTISEMENT

J.

OF

R.

MORRIS,

Ask your Dealer to show you an

"OOJAH"

r

5,

K I N G

(!J

A

Y,

LONDON,

BASKET COIL HOLDERS,

¡,1+t

If you make your own, or buy them ready made, you
need good holders for the best results.
t
The BASKET COIL HOLDERS are (1
e
RADIO
from
11
efficient in design, manufactured
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.

I-

11"
Sru+oAro," /.t xxoe.

knob

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.

11

num.

Each" OOJAH " LIGHTNING ARRESTOR carries a
5 Years' Guarantee against damage to your Wireless get.

If your dealer

"

WIRELESS WEEKLY

if you

LIST POST FREE.

GOSWELL ENGINEERING CO., LTD.,

S.W.8.

95=98, WHITE LION ST., LONDON, N.1

Telephone : Brixton 639.

AN ADVERTISEMENT IN

has not got them we send post free

mention his name and address.

GREENSLADE & BROWN
CLAPHAM,

1./6

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

THE " OOJAH " LIGHTNING ARRESTOR

ROAD,

1/3

(Postage 2d.)

knob

LANSDOWt'E

W. C.

Basket Coils are undoubtedly the most efficient form of
compact inductance for short waves.

LIGHTNING ARRESTOR

L-

SW

LIBERAL TRAILS TERMS.

" is

'Phone North 3051.

A GUARANTEE OF SATISFACTION TO BUYERS.

WHY BUY ACCUMULATORS

?

and

in-

convenience

of

expense

"

yourself of our real Hire Service.
Punctual weekly or fortnightly deliveries of
Rotax Wireless Accumulators (Greater London
Area) from 9/6 per quarter. If you have your
own accumulators, let us maintain them. Always
clean, fully charged and guaranteed satisfaction.

having your own
accumulators un-

RADIO

skilfully recharged,

it

costs

you

DOCTOR

AT

YOUR

RADIO SERVICE CO., 13A, TORRIANO AVENUE. KENTISH TOWN, NW.S.

'PHONE: NORTH

COILS

MAXIMUM

MINIMUM

Efficiencg

Capacitg
Damping Effects
Resistance

Strength

//

REAL SERVICE- HIRE OR MAINTENANCE
WRITE FOR FOLDER E.7.

HAWN

SERVICE

TF your set gives poor reception, our Wireless
Specialist will call at your house and examine
it for a small fee (Greater London Area) and if
necessary estimate for repairs or re -construction.

considerably more
than our inclusive
Hire Service.

WATERPROOF

Prices below

Wave Length using '001 Variable Con denser in Parallel
MINIMUM
MAXIMUM

P eerless in name and
in performance

25

" Peerless Junior"
Rheostat you will find it gives the full
degree oLfaultless service that the name
implies. The resistance element is immune
from damage and will safely carry the
current of two valves. An off position is
provided and definite stop; are so arranged
that it is impossible for a short circuit
to occur.
Complete, with handsome
engraved nickel dial and one -hole fixing.
Made in three types.
Size, r l in. dia.,

1-

in. high

6, 15, or 30 ohms.

I

THE BEDFORD ELECTRICAL & RADIO CO., LTD.,

22, Campbell Road, Bedford.

Wireless Wonders

411113

1250

600

100

1820

815

150
200
250
300
400

2800
3100
3750
9500
4950

960
1870
2200
2300
2500

3-

6/6/6

Manufacturers:

The Hawk Coil

We

don't brag

"

DD

SQUARE,

WESTMINSTER

The greatest show yeti
This year's Exhibition will

OCTOBER
10th to 16th
SIX DAYS ONLY

1

DAILY 11 A.M. TO

boast

SURBITON,ST. 'SURREY.

about

what we can do

IT "-and then leave the t` VERDICT" to gou.
Send your Burnt Out or
iäälDamaged Valves to us
T and we will Restore
them to Function with
EFFICIENCY MAINTAINED,
RESULTS

GUARANTEED!

B.E. 9/6, D.E. 2V. '3 7/6,
D.E. '06 9/6.

Price list for Power Valves

at application.

HALL,

HORTICULTURAL

or

Co.,T

OriginalCharacteristics

AT THE ROYAL

10 P.M.

75

s ROAD,

EXHIBITION

(Including Tax)

3/4
3/13
9/8
5/4
5/8

40
50

Sole

WIRELESS

ADMISSION

2/4
2/4
2/6
2/6

Sold by all Wireless Dealers

We

at Westminster

VINCENT

2/-

From your dealer, or

I

2/6

ì

PRICE.

190
240
360
370
485

395
435
515
680
835

30
35

As soon as you use the

-

-

13

I

Tel. 832 Kingston.

4161-4162,
Coil

I

We return the actual Valve you send us, post free,

7

dais.

be even

The New

"SOLENEX"
RADIO COIL

Working Exhibits

Machinery at work,' showing the
actual manufacturing processes will

The

Amateur Competitions

capacity losses,
wire kinks.

Entries for the two cups offered for
Amateur construction sets will be

WIRELESS WEEKLY

eventually

use

or undesirable

enclosed in beautiful
gold tinted celluloid case, hollowed
patented coil mount and hollow

plug pin and highly effdient,eccentrie generative winding.

How to get there
By 'bus, alight at Westminster or

Organised by British Trade Exhibitions Ltd.,
35, Surrey Street, W.C.2

will

BUT totally

on view.

Victoria, or near Army & Navy
Stores, Victoria Street. By Underground, alight at St. James' Par.<
Station.

Coil you

NO varnish impregnation, extra

be seen.

s"

within

THE NORTH LONDON VALVE CO., LTD.,
ROAD, STOKE NEWINGTON, N.16.
22, CAZENOVE
Liberal discount to Wireless Agents.

better than last year. Many new
exhibitors will be included, and a
host of new ideas will be shown for
the first time. Amazing progress
has been made in many directions.

AN ADVERTISEMENT IN

Xi

?

AVAIL

you add depreIF ciation
to the
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The smartest
coil on the

Prov.
Pat.
Alston
19101724

Th

t' IS A

Supplied in all Wavelengths.

and
radio
From

highest

market

efficient
to-day.

4/6 to 101- each

F.G.KETELBEY,A.M.I.E.E. WlwsaterDisirita,ors,t
Worcester Chambers,
'Phone :Cep. 5633.

Birmingham.

14, New St.,
'Grams : " Satelbee, B'ham."

GUARANTEE OF SATISFACTION TO BUYERS.
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eakers
L
"Gia'nt'aud_
and Tliéir Possibilities
Captain HJRoUnd,M.C., M.I.É.E.

by

Here is a Selection
FROM THE CONTENTS
Giant Loud Speakers and their
Possibilities.
Did Marconi Invent Wireless

?

Three Good Circuits to Try.
Some Famous Wireless Rescues.
How to Wash Your Crystals.
Increasing the Range of your
Crystal Set.
A

Reinartz Receiver
Plug-in Coils.

using

:

Captain H. J. ROUND puts before the
public another of the marvellous possibilities
of the application of wireless.
You should certainly read this article appearing
exclusively in the current issue of "WIRELESS"
-The One -Word Weekly.

The Editor, PERCY W. HARRIS, M.I.R.E., writes
on " 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 receiver
Obtainable at all Bookstalls and Newsagents.
If any difficulty send 13/- for yearly subscription to Radio Press, Ltd., Bush House,
Strand, W.C.2.

Two Circuits on the Centodyne.
An

Easily Made. Low -Loss
Crystal Set.

BUY YOUR COPY TO -DAY
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TEVERY TUESDAY2D
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MODERN WIRELESS (now on sale) contains many

tascinatine articles.
Capt. H. J. Round, M,I.E.E., Chief of the Research Department of Marconi's Wireless Telegraph Company,
contributes " Working your set from the D.C. Mains."
This article directly interests all valve set users and shows
a practical method of using your D.C. lighting mains as
sources for L.T. and H.T. current supply. The great saving
in accumulator bills and H.T. Battery replacements will be
apparent to every enthusiast.
The set builder is catered for extensively in this issue. Of
special interest among the many sets described is "THE
COASTAL THREE" (illustrated above), by A. Johnson Randall. This highly 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 from crystal to multi valve. Many other articles of practical value to enthusiasts.

On Sale

SELECTION FROM"
CONTENTS.
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By
A
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A
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AN
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A
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By
Major
MICROPHONIC NOISES."
James Robinson, D.Sc. Ph,D._F.Inst.P.
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?Jettera
Think what this means I At first it is not easy to grasp the wonderful
advance in wireless 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 range of frcm 175-4,000 metres. In
addition, it is practically impossible to obtain equal efficiency with
p,rug-in coils, firstly because of the 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 energy 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 Tuner.
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
Write for the new R.I. Blue and Gold Catalogue.

THE MOST TALKED OF FEATURE OF THE WIRELESS EXHIBITION
-

THE MARK OF BETTER RADIO
Advt. R.I. Ltd., 1z, Hyde Street, New Oxford Street,

London,

IV.C.1
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The new Burndept Coils
- cover all waves from 20 metres upwards
- are enclosed in special sealed CC!ntainers
- -lit all makes of tuners ·and coil holders
N the latest pattern Burndept Coils, unequalled signal strength and extraseveral important' changes have been ordinary clarity, each consist of a singlemade. Each Coil is enclosed in an layer winding on Admiralty Paxolin forhermetically sealed moulded container, mers. Coils 25, 35,40, 50 and 6o, 4s. 3d.
on the outside of which the tuning range each. Coi175, 4s. 6d.
and number is indicated. The new Coils, Coils IOO to I ,500 are the celebrated
which fit all standard makes of tuners Burndept patent multi -layer coils,
and coil holders, are numbered to c01·res- covering all waves from about 700 to
pond with somewhat simibr
22,0CO metres. Coil lOO, ss.;
coils of ether makes, and are
Coil rso, 6s. ; Coil 2oo,7s.;
all the same size externally:
Coil 300, 8s. ; Coil 400, gs. ;
4! in. long, 3 ·~ in. wide, and
Coil 6oo, ros. ; Coil I,ooo,
! ]1\t in. thick.
As the Coils
rss. ; Coil r,soo, I7S. 6d.
These Coils may also be purare perfectly protected from
damp and dust, they will
chased in sets, as follows :
maintain their original high
No. 955.-For Broadcast Reefficiency indefinitely. The
ception (zoo to 8oo metres).
Set of four Concert Coils, 35,
complete set covers all waves
from 20 to 22,000 metres.
, -·----,
6o and 75, r6s.
Coils 3 to 20 are intended I
I No. 956.-For Long-Wave
I Reception (7oo to 22,ooo
for ultra short waves-20 to 1Th 1924
e
"'25 pattern 1
. ) Set of e1g
. h t C01.1s,
I
metres. They are wound I Burndept
Coils have been metl es .
with heavy gauge bare copper co!lsiderably redu~ed . inl 100 to r,soo, £3 17s. 6d;
price. Full p~ttcul~s • No. 957.-Complete set of
wire on Grade A , ebonite I of
these reductions will M .
.
··
formers; so-call~d ' low-loss I be sent free on request. I nmeteen Cotls, covering all
air-spaced" cmls are not
waves from 20 to 22,000
essential for successful short
metres, £6.
wave reception. Coils 3, 5, I o I 5 and Full particulars of these new Coils are given in
h
'
Burndept Publication No. 44, a copy of which will
20, ss. eac ·
be£enttoanyreaderofthisjournalonapplication.
Coils 25 to 75 are the famous Burndept The Burndept Range includes everything for
Concert Coils, covering all waves from radio reception from components to complete
installations. Build your set with Burndept
I 50 to 8oo metres. These coils which give Components and be sure of best results.

I

so,

so

L-------'

HEADOFFICE:
AldineHouse,
Bedford Str•U:t:¥.and,
London,
Telephone:
C ernrd 90i2.
Telegrams:
•
BurndeJ>t,
Westrand, Lond>n.

I#~:

BURN DE PT
:;.. .

BRAN<;aES : Belfast, Birrning.
ham. Brighton, Bristol, ~rdiH,
Exeter, Glasgow, Leec!s, Liver•
pool, Manebeater, Newcastle,
Northampton and N•ttinsbam. .

The Oscillation Peril

W

ITH the passing of Summer
Time
and
the
lengthening of the evenings, telephone receivers will he
donned far more regularly and for
longer periods than has been the
case during the past summer. 1t
does not require much prophetic
vision to see vhat the coming
winter \Yill be the. g-reate;;:t radio
winter we have yet experienced,
:me! whether or not the full enjoyme.nt of it is the state promised
will depend largely upon the
amount of radiation that takes
place from reg·enerative receiving
circuits. Most readers of H'ireless Weekly are, of course, well
able to handle their receivers in
such a way as not to cause interference to others, and while there
are some skilled offenders, we
belie.ve that pra<:tically all the
trouble arises from mishandling
of sets by ·those who are quite
innocent of any intention to gi,·e
trouble to their neighbours.
'What is the main howling
troubl·e? Does it not arise from
the adjustment of sets in such a
way that oscillation is taking
place and the circuit is iust de-

tuned from the carrier wave so
as to give a " wail "? If the
'' wail '' heard passes backwards

,--::~::~;~!

:l.:
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and fon\·ards through the zero
point very slowly, it is an indication that the listener is trying to
settle do\\'n on the zero point of
the D<>at note. On hearing· the
howl arising from this mal-

Moior ]AMES RoaiNSON, D.Sc.,Ph.D.. F,lnst.P
Deputy Director of Research :
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adjustment, many pe.ople-eve.1
experienced wireless men, picturt·
a iistener frantically swinging hi;,
diet! backwards and forwards in a
vain hunt for the station he cannot hear.
1 t is not ge.neraU ~
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 difference of roughly 20 kilocycle~,
from which it follows that variations in tuning of an oscillating
receiver by even a metre would
take the beat note from inaudibility to a high piercing whistle.
Readers of Wireless TFeekly
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 oscillating, will cause the trouble to
which we have referred; that,
ev<>n if they are lucky enough to
maintain the set on the zero beat,
reception in this way is always
di,.,torted; and finally that British
sportsmanship is required, if
wireless is to become a universal
hobby.
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Wireless with the Rice Amazon Ex]pedition
By T. E. McCALEB.
The author of this article is the wireless
operator who kept the Rice Expedition
in touch with civilisation from the
hithe¥"to unexplored districts of the
River Amazon. He gives here some of
his personal experiences.

station handled several long- messages from Dr. Rice to the Royal
Geographical Society.
Station 2AG, 0\\'Gell b) :\lr. S. R.
Runyon and located at Yonkers,
:-.J. Y., established a rc,:ord by
receiving a message from an individual in :-.Jew York and telephoning the reply back, which had been
receiv·ecl from the expedition, in
arJproximately eig-ht minutes from
the time the message was filed.
The Aeroplane

NE of the outstanding featun~s of the Hamilton Rice
expedition to South America
tn xg2:J-25 was the successful radio
communication carried on between
lthe ,two radio stations of the expe'dition with the various points in the
civilised world.
Regardless of practical experience and knowledge of combatingthe elements of the wilds, an expedition cannot plan every preparation
for supplies to ma·intain them for
an estimated period of time to reach
a goal the position of which is
merely calculated, and the interven- ·
ing territory unknown.

0

Advantages of Wireless

Many causes that delay progress
occur, and \vir·eless can be used to
send a request for additional food
supplies and medicines. \Vith wireless the party can keep its base or
headquarters informed of immediate
discoveries, of its prog·ress and o.f
its necessities.
Oft<·n while the party may be
only wo miles ft-om civi;isation,
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, is not satisfactory, because of the time which
J1as elapsed.
But with wireless,
word may be sent and receiv-ed 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- fail-ed because of adverse
atmospherical conditions.
Failure of Long Waves

After interrupti011 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 ;·esumed with the outside world. This
method was a tremendous timesaver when compared to the earlier
process of radio communication
from the base station to Manaos,
and thenct> to New York via cable.
Later, a consistent schedul~ was
maintained with Station 2lVIC at
New York, who very etliciently kept
a mighty volume of t\Vt:J<-way tratlic
moving.

During a period in tllC' dry season
\vhen the water was rapidly falling,
the advance party had pcnetratcd a
considerable distance.
The aeroplane, with its pilot and photo~
grapher, were mYaiting word "·hen
a· flight could be made w meet the
party and for vital information concerning- landing- conditions. \Vithout these reports the plane \\'Ould
have becn tlown to a spot where the
party was encamped, and, in landing, might have run into rocks below the surface of the water, which
would han~ resulted in a serious
mishap. The plane being used was
of the scout type, with the engine
supported above the head of the
pilot on a single strut. 1\ny con-

Other Stations

A number of other American
amateurs rendered a great service
by ,accepting messages from persons
in the State!' for the expedition and
recciying expedition messages for
the United States, not to speak of
many time<; when they stood by for
other traffic.
The greatest distance covered was
that in exchanging- signals and conversation with New Zealand station 2A P, located at vVellington,
at a distance of approximate.ly
8,soo miles from our party.
Mr. Ger<clld Marcuse, of Station
;;;NM, at Caterham, near London,
was the chief English station to
connect with the expedition.
His

lOO

Dense forest comes down to the
water's edge on the Amazon banks.

siderable jar would cause the eng-ine
to come falling on to the pilot's
head, which might be classified at
]east as unpleasant; as it was, the
radio link between the advance
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party and the base kept the pilot
well informed uf -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 transmitter using eight so-watt tubes to
generate a power of 400 watts for
comrrnnication with Mana0c., 400
miles south, at a frequency of
approximately
100
kc.
(J,OOO
metres).
There are several interesting
points in connection \Yith the shortwave receiver and transmitter which
will be interesting to the reader who
has never found it necessary, in his
radio ex:Jericnce, to deal ,,·ith the
diaholicai tropic·al static.

Short-wave Receiver

Tropical Difficulties

The r<?cciver is novel. The static
conditions were -;uch that the <>tancl~<rd circuit sn•·ely tried tlw operators owing· to atmospherics; so, instead of coupling the aerial and
earth directly to the tuning inductan-ce of the high-frequeccy
valve, as is ordinarily done--the

At the next semi-permanent camp
the p-:>rtable station was again
erected in the midst of the thickest
jungle.
But at this camp, which
{\'aS a littl<e further north and west,
there werto hills more than 1 ,ooo
feet high that entirely surrounded
the camp. During terrific tt:opical

Transmitting Apparatus

Tlfe transmitter, instead of following· the usual plan, is built upon
the tuned plak idea. The inductances--and most o( the set, for that
matter-11·ere constructed out of
parts of the long-wave· _;,et and
spares carried to the base sc·c tion.
Long hefon• the time set br th:•
return of the party the large valves,
so-watters, beg·an to show signs of
dis;ntcg-rhtion.
Nut IYishing to
if:'ave thing·s entirely at the hands of
chanet·{ small s~watt valves w·ere
an :~ngTll in series to furnish the
neee:;sary pl)\\ er.
By soldering
them to a circular ring Vf'ry <>·ood
1 esults \Ye re ubtained.
Tl{is "par-

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

complete set consists of one H. f.
detector aud one L. F.---the aerial
was connected directly to the plate
ot the detector and then coupled t0
the high-f1equency valve.
A further decrease in static is obtained by using,a very low aerial,
possibly only 1 o or 20 feet above
ground, and very short. Both these
decrease the signal strength, but at
the same time thev decrease the
static m01e, resulting 111 a net
advant:1ge.
Power Supply

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

tieular method of mounting kept
the effective inductance in each of
the vaiv<?s the same, so that the
maximum outnut was registered in
the aerial amt~Jeter.
c

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 outboard cano-? motor was belted
ton small g·enerator which furnished
power for 'charging the 12-volt, 8oamper,e-hour storag·e battery. This
supplied the dynamotor for the
transmitter, which had an approximate power output of 25 watts.
The aeropla11c mechanic actecl as
" engineec " when it became necessary to float the generator and battery to;.:-ether for increased power.
Upon signal from the operator the
engine was shut do1Yn for reception.
This method was not necessary at
all times, since the b<1ttery had
sufficient charg·e for r ~ hours' communication.
IOj',

storms no difficulty was experienced
in communicating with a number of
~\Jew England and Eastern Seaboard
stations, as well as one Canadian.
Fading

Contrary to results showing a
great decrease in received signal
strength during cay.light, the signal
f;·om LR at 10 a.m. on several occasions proved to be approximately
equal in stren~th to the night signals.
Power conditions wer-e 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 r8 this year.
gZT at Minneapolis, Minn., ·Was
worke1d during absolute darkness at
Boa Vista.
Gradually dawn appeared and then bright daylight
11bout 6.40 a.m. 6oth meridian time.
The two stations, VVJS and gZT,
signed off.
The only perceptible
rlifference was an uncanny clarity in
()ZT's signal just at the crack of
dawn. Ov-er the remainder of the
chang·e 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 ans·wer, decided to
quit on account of unfavourable
\Yf"ather conditions. But I1e heard
.
h
•
JUSt as e was closing down, from a
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Canadian station.
Later, in a
letter from this &tation, the open'lhtr
said : " I was surprised to hear
you have been unabl>e to work stations in the States for the last
week." It is quite obvious that our
waves were skipping several thousand miles.
The following nig-ht
reception was again normal.
Communication with U.S.A.

On the return to Boa Vista, in
April, 1925, the ·writer tried for
three nig bts, calling and listening
for United States stations.
The
final night a station in Philadelphia
took all traDic.
The records on
which the stations were logged have
been mislaid.
At the final semi-permanent camp,
where the expedition changed from
native canoes to smaller dug-outs
belonging to the Indians, the wireless equipment was left behind with
other material.
When the party had returned to
the other side of the five-mile portage the writer and the aeroplane

high up in the Parima Mountains
that form the northern boundary of
Brazil, forming the borderline between that country and Venezuela.

NBA was found to be unreliable
for extreme accuracy, and, so it b~
came necessary to change and pick:
up the signals from NSS.

Unusual Troubles

Long-wave Receiver

When the trunk m which the
entire portable station had been
packed was opened, it was found
to contain multitudes of ants and
their eggs. Tf1ey had made homes
bet vveen 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 111
IPhiladelphia, 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.

The long-wave receiver consisted
of three valve<> 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 aJII
times, despite the drizzling rain and
saggy 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.

Time Signals

Besides communications, wireless
played another important role in
determining-' chronometer rates from
the received time signals sent out

Reception Under Difficulties

The moc:t interesting experience
in obtr,ining 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 decDded
not to waste any time in going
ashore, so the apparatus was set
up, and the operator cautiously
sto~ in the canoe, supporting and
rotatmg the loop of the set to maintain maximum signal strength. This
w,as highly essential, as the canoe
followed all sorts of crooks and
turns in 1 he river. Perfect checks
were obtained, and no time lost 011
our do,,-m,·arcl journey.
Phenomena Noted

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 numerous messages telling of the expedition'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
lO~

However, it can be stated that
one important discovery \Vas of th~
association of the presence of high
wind" \\ ith an increase in atmospheric disturbances.
This, no
doubt, drrectly follows the theory
of dust moving at a high velocity,
gtvrng rise to the atmospheric
charges which affect.radio receivers.
It can also be said that local
meteorological conditions have no
perceptible influence on the reception of wavelengths below Ioo
metres. Radio communication from
South America to North America on
short waves in the vicinity of So
metres vvill not be as reliable during
the summer months of North
America. This fact cannot be attributed to any definite reason.
A
curious phenomenon observed was
the complete trapping of shortwave 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 Ama7on Cruises, for permission
to publish the photographs illustrating this article.]
,
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I.-THE CHOICE OF A CIRCUIT.

By G. P. KENDALL, B.Sc., Staff Editor.
ql3
®
The reception of the shorter w~ves 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 speciat 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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PON first taking up the subject of short~wave
reception, by ,,·hich I mo:an the reoeption of
signals upon frequencies of I soo kc. and above
(zoo metres and below), one is at first apt to think
that all that is required is a receiver suitably modified
as to its wavelength rang·,e, and that the experience
gained on the broadcast !)and \Yill sd1ice in the new
field.

U

High-frequency Amplification
The first point that must be realis,ed is that the
ordinary methods of high-frequency amplification are
practically useless upon tlw really high frequencies,
and hence it follows that for fairly simple and straightR-FCHOKE

Difficulties at High Frequencies
As a matter of fact, however, the experimenter who
starts off on this assumption is likely to !'eceive quite
a number of surprises, possibly starting· wi,th the
initial one of discovering that although he has made
the necessary alter::ttions to his circuit and turn numbers and so on, the set will not oscillate, whatever
steps he takes. And following on this, when, by the
assistance perhaps of some moPe 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 a,ny
stations, in the end discov,ering· 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 '>ignal, i>ecause it is not possible
to turn the dials sutficiently slowly.

Choosing a Circuit
The difficulties of the higher frequencies, then, are
vt>ry real, and much time ean be w<1sted and disappointment experienced for lack of a little g-uidance
from someone who has already experienced and overcome the difficulties in question. The first thing that
must be done upon deciding to t<:tke up short-wave
r<'ception is obviously to decide upon the circuit which
R-FCHOKE

Fig. 1.- One method of producing reaction effects
recommended, in which L2 is in a position of fixed
coupling relative to Ll, and oscillation of Vl 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 dHYice will bring to light a
number of the more important ~points in connection
·with short-wave reception.

LI

+

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 redifi.er, and
this, with the aid of a good method of controlling
react>ion, will produce results upon the higher frequencies, which will seem very \vonderful to those who
are accustomed to the limited can•ying r:ower of the
frequencies associated with broadcasting.

Low-frequency Amplification
To ensure g-ood signal streng-th in the headphones
horn practically ev,ery station picked up, it is advisable
to add a second va.l,ve as a note magnifier, and f
therefor,e advise that the reader':. first set should con
sist of two valves, a detector and a note magnifier.
This combination, providing that the receiver is
designed in accordance \Yith certain rules \Yhich 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
~tations, such as KDKA, a second note magnificr
valve should, of course, be added, and some 'scheme r>f
switching· provided to bring· it into use for this spe<;:ial
purpose. It is not desirable to use the three valves
for headphone work in general.

Control of Rea.ction
Since we are to depend upon reaction for the ampliilcation of the signals prior to rectifcation, it is obviou:i
that it is well worth \\·hile to devote com:iderable
attention to the details of the reaction producing and
·controlling methods available. It may be la.id down
as a general rule that the scheme of a swinging re;lction coil, \Yhich serves the purpose fairly well upon the
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syste;m.
A good method of arranging Reinartz
reactwn in the type o£ set which we are considering is
that illustrated in Fig. 2, and it will be seen that this
is practical'ly the standard R·einartz circuit, the aerial
arrangements being omitted.
l believe that the
majority of readers will not require a detailed explanation of the working of the Reinartz reaction scheme,
since this has been given many times, but a litfle
information as to turn numbers, etc., may be useful.

lovver 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.o
tively large, and it is di1ficult 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
difliculties, is that adopted in the Grebe short-wave set,
and this is illust~ated in its essential features in Fig. 1.
,.-------41

Coil Sizes

+I

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 re(:eption is that the
reaction winding LI shall be something like two-thirds
of the size of the grid ·winding Lz. It is wise, however, to provide some means of varying the number
of turns upon Lr in use at any given time, since a
number of factors may prorluee quite wide variations
in the number of turns required to pro{luee reaction .

+2

. A.T.

~~~~~~~~----~~-----4+

LI

.

Aerial Systems
It will have been noticed that in neither of the circuits so fat given is any aerial or ·earth arrangement
shown, and a few words upon this part of the arrangement 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 riot desirable to attempt actually to
tune the aerial circuit. One of the so-called aperiodic
~chemes 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 I to 6 turns, according to the frequency being
received, inserted in series bet\Yeen aerial and earth,
and variably coupled to the grid coil, and this addition
is shown in Fig. 3·

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.

A'> will be seen, there is a reaction coil which is placed
in a fixed relationship to the grid coil, and the necessary 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.
I ncrcasing the capacity of this condenser will, therefore, 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 experimenting with the turn numbers of the reaction coil will
probably be necessary to secure satisfactory results.

Hand-capacity Effects
Anothu feature whici1 will be noted in Fig ..1 calls
for a word of explanation, and that is the fact that the

Intet;changeable Coils
Both the reaction winding and the grid winding can
b.: arranged upon the same former, and a little ingenuity will produce some scheme for complete interchangeable 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 differelllt tuning range.
Under these conditions this scheme is thoroughly practical and gives very good results.

Tuning Range
One of the great difticulties of short-wave reception.
is the extremely wide tuning range required, so that
f]Uitc a number of interchang·eable in<luctance units are
generally needed, and for this reason a scheme of
reaction production which would otherwise be extremely attractive, namely, that in which a variometer
is used in the anode circuit o.f the valve, is practically
ruled out. vVhere 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 reception of KDKA, a suitable variometer is an extremely
attractive scheme, but for general work it is very diflieult to cover a sufficiently wide range of tuning.

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 connected across only part of the grid winding. This !s
quite a useful scheme in practice, the effect being to
reduce considerably the hand-capa·::ity effects upon the
tuning cd:ndenser and also to apply a higher voltage
across the grid and filament of the valve than would

Reinartz Type of Reaction
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

:llo
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h[tVe been available if the .~onrlcnser were connected
across the whole coil.

An Alternative
The latter effect could no doubt have been obtained
by the use of a. v·ery small variable condt>J1ser across
the whole coil, since the efiect is then very similar, but
the desired reduction in hand capacity does not follow.
The scheme illustrated, of course, limits the tuning-

of the ordinary reaction circuit arc absent in the case
of the super-heterodyne.
The short-wave. superheterodyne is decidedly more diflicult to get into proper
\Yorking order than one for the broadcast frequencies,
and 1 would strongly urge that no reader who has not
nbtained considerable experience with this instrument
upon broadcasting should attempt to use it for shortwave work. Those who possess the necessary qualification'>, ho\\'ever, should, with a little patience, be able
+2
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Fig. 4.-The complete circuit diagram of a super-heterodyne r£ceiver, using a separate oscillator valve, VS, coupled
by means of two small pick-up coils, Pl and P2, to the grid circuit of Vl.

range obtainable with any given coil, just as would
the alternative method of using a very small variable
condenser across the whole coil to serve the same end
of automatically maintaining a larg<' value of inductance in the circuit. \'\'hen this method is <'111ployed, it
is therefore necessary to pr.ovicle 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 magnifier, with a separate high-tension terminal for its
an<XIc supply. I will consid·er 'this circuit again next
w~ek, and deal with the practica! pcints iiwolved 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
ex:periem:e upon the lower frequencies (longer wavelengths) to mention two otl1er types of circuit which
have very distinct advantages for short-wave work,
but which are not sui1able for the relative beginner.
I refer to the super-reg-enerative circuit and to the
super·heterodyne. \Vith reg·ard to the first of these,
there is no doubt, of cours<', that it offers very great
attractions indeed for short-'''ave work, but information is at present decidedlY Jacking as reg·ards the
practical details involved. This state of afTairs 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, sine<' the extremelv
critical nature of the tuning and general adjustmet{t

to secure the remarkable results of which this instrument is capable upon the higher frequencies also.

A . Practical Circuit
A circuit is given in Fig. 4 which will provide the
basis 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 Jattet· arrangement I have
found very useful for the separate uscillator on a shortwave super-heterodyne, the reaction condenser being a
variable one, for the purpose of adjusting the circuit :o
suit different types of valves which may be used for th<'
oscillator.

The Separate Oscillator
Once set, the oscillator will generally cover quite a
\Yide range of frequenci·es "vithout requiring any readjustment of its reaction condenser.
Any such readjt,stment, of course, should be avoided, since it upsets
any calibration which may be nttempted of the oscillator circuit.
This oscillator circuit is coupled by
mean<> of two small pick-up coils, PI and P2, :.o the
g·t id circuit of the first detector. I have found three
turns in each of these coils quite sufficient for most
purposes, and they may be \\·ound side bv side upon
the same piece of 2in. tube. The turn i1Urnbers for
the other inductances mm;t, of course, d<'p<'nd upon
the frequencies which it is pcoposed to receive. The
aerial used with this set I have found should onlv be a
f<'W yards of wire, preferably hung across the ceiling·
of the room in which the instrument !s being emploved.
The remainder of the circuit follows perfectly standard
lines, and I have found it to work quite successfully
with the ordinary input filter an(l intermediate transformers supplied by Messrs. Bowyer-Lowe for us~ . in
super-heterodynes arranged for broadcast reception.
Ill
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Violence

R.

VVAYFARER,"

announced Po<ldleby' s maid,
ushering me into his
drawing-room the other afternoon.
As I 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.
I rushed
forward and seized Poddlebv bv the
scruff of the neck. " Coward-! " J
cried, " to strike a woman. Good
evening, Mrs. Poddleby. How are
you? Still \veil, I hope, despite the
cave-man treatment \Yhich I have
just witnessed."
\Vhen I 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-

• "Coward I " I cried

speaker was saying something like
" Advance the right foot in a northeasterly direction, turn slig'htly on
the ball of the left, bringing the toe
of the right·foot below the left knee.
At the same time swing your partner gracefully round." And so on
and so on.
Dancing Lessons by Wireless

I bad seen something about
these dancing- lessons by \Yireless, but ~eing myself by far the
best performer in Little Puddleton
it had not occurred to me that I >vas
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 I
mind just sitting down for five

October 14, 1925

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 Yoice. Poddleby
and Mrs. charged down the room
and would, I think, ha\·e executed
a very creditable turn, had the~- 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 continuing to bawl into his ear in spite
of its rough treatment. Your real
dance enthusiast is not easily dismayt;d. Poddleby and Mrs. , arose
with my help, and having replaced
the :cud-speaker on top of the piano
\Vere 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 forgotten to mention to \Yhich partner
he w.as referring \Yhen he said
" advance the right foot smartly."
A Misunderstanding

The pupils whose performance
was witnessing- both obeyed
with
alacrity,
an cl
then
proceeded 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 yet
seen. Luckily for both of them the
lesson came to an end by the time
that they had ceased to h<'>p, and we
spent the rest of the time in less
strenuous pursuits. " It is simply
splendid," panted Poddleby, sinking on to the sofa, " and there is
still something better to come.
Have you heard that they are going
to broadcast physical exercises? "
JI2

" Phy'>ical Jerks "

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.' \' ou 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 fello,\· 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 ho\v good
thev are for vou.
About half a
do;en of us ha-ve agreed already to
form a Physical Exercise Society
and \Ye are going to meet each
morning to follow the instructions
given by the loud-speaker. It will

• A fellow with a
bulging chest

m-ake new men of us.'' '' If it will
do that," I said. . . .
Poddleby
held up his hand. '' Do not scoff,''
he begged. " \Ve are going to reg.ain the suppleness and vigour of
yoruth. It would do vou all the
good in the \\·oriel, my. boy. You
have simplv 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
beautv.
But for fellows like
Poddleby and a few others I could
mention, tlii s drilling idea seemed
to be just what was vvanted. " I
tell you what," I said at length.
'' \Vhy should we not get all. the
fellows at the wireless dub to take
up tJhe scheme and h.ave exercises
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each morning in the club 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 thing-s like
th.at you know that a man is perfectly healthy. And when our little
daily dose has got to work, we
will probably surpass even these
feats."
The Club Agrees

Next cvenino- Poddlebv and I
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, Admir.al Whiskerton
Guttie and Bumpleby Brown-all of
them, of course, fellows whose
figmes badly need a little paring
dQwn.
However, we persuaded
them before we had done, and bv
the time that meeting broke up
everv member of the club had
solemnly promised to present himself at the hut suitably g·arbed at
the appointed hour on the following
Monday morning.
We Make a Start

I haYe 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 saki.
" There you are, or rather there
you were, snoring away when you
ought to be up drinking in dr.aughts
of the glorious morning air. Jump
up now and hurry down to the hut."
I jumped up, not because I 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 pc'lir
of tennis trousers and a sweater,
and strolled down to ·the club
house.
Strange Attire

On the \Yay rt:here I met Professor Goop clad in a dressinggown and a bowler hat. He was
carrying, I noticed, an umbrella and
an attache 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
suddenlv occurred to him that he
was going to catch the early train
to London. But for my intern·ntion
he would probably have done so. I
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 \·ariety of
costumes ranging from pyjamas to
plus fours. As the zero hour struck
the loud-speaker \vas switched on
and we prepared for action as instructed.
Mishaps

Our space was just a little bit
cramped perhaps for some of the
freer movements, but I do not think
that General Blood Thunde11by need
have bitten my finger when on
extending my arm smartly as
ordered I found my hand in his
mouth. However, I got my own
back during the arm-swinging
m<wements. All \\·ent very well as
long as we were on ou·r feet. \Vhat
I \vas 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 Thunderby 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 anything. But the best of it all was
when we were instructed to turn
upon our faces and to balance ourselves 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 themseh·es with decorum.
The EJeneral got down somehow the
first time and managed to heave
himself up again somehow afterwards. The second descent, however, defeated him. He brought his
chin to the floor all right, but very
113

much more quickly than he .intended, and his subsequent remarks
drowned even the loud-speaker for
a brief space. However, all things
considered, our first seance. 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

blades.
His leap into the air,
though I doubt whether it would
ltave cleared a piano, was quite
cr-editable. 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 Poddleby
was getting on.
I found him
huddled in an armchair looking
anyrt:hing 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 meetin£Y of the
wireless club, you might have seen
a dozen bathchairs in the High
Street. The members of the dub
were n'ot pushing them at terrine
speeds in order to show the world
how vigorous they were. No, the
members "I.Vere in the bathchairs,
being pushed.
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Some Notes on Tuning and Selectivity
By J. H. REYNER, B.Sc. (Hons.), A.C.G.I., D.I.C.,
Staff Editor.
A thorough investigation of the theoretical principles underlying selectivity, and their practical
, application will be dealt with in a series of articles
by Mr. Reyner, of which this is the first .
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current should be nothing until the resonant fpequency
was reached, at which point the current would suddenly
grow to infinity.

Circuit having no Resistance
This, however, is not the case. The current JS controlled 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

Are inductances of this type going
to replace the existing shapes of
coil?

•:+++++. ••. ••... .
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HE word " selectivity " has to-day an
almost magical signif1cance. The first
test of any set is-how selective is it?
Can it cut out London and receive
Bournemouth or Cardiff? Mr. Harris
_in America was principally impressed by
the remarkable tuning properties of the receiving
apparatus in everyday use over there, and there is little
doubt that the trend of development in this country is
in the direction of improvit~g the. selectivity of the
apparatus employed.
It is proposed, . therefo:re, to
consider some of the aspects of tuning anc;l selectivi.ty
generally, in order that investigators in this country
m~y be 'assisted in the design of suitable circuits.

-+-;-(w-·L---:-w~~y
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Where C.,= 2'11' X frequency.

Z= wL

.;c

\Ve see, therefore, that the impedance of the circUit ts
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 incr·eased,
1
the value of wL increases, and the value of
0
1

w

decreases. At low frequencies the term wC swamps
•the term wL, 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

Simple Tuned Circuit

2?r;

J

Now if the resistance in the circuit is zero, this
expression reduces to

Let us consider first of all a single circuit. If the
circuit in Fig. 1 is connected to a 30Ut-ce of supply of
which the frequency is variable, then the actual current
which will flow in the circuit dept:>nds upon the relation
between the inductance and the capacity and the frequency of the applied E.1vi.F. The current is a maximum when the circuit is in tune with the E.M.F., that
is to say, when the frequency is equal to

=

LC, Land

SOURC£01"
SuPPLY

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 cirsuit will increase to a
maximum at the tuning point and will then begin ·to
decPease again, ·the current varying as indicated in
Fig. 2, which is the well-known resonance curve.

B

l

-

Fig. 1.-A simple series
circuit.

Resonance Curves

rRE((VENCY

Fig. 2.-A typical resonance
curve of a circuit such as
is shown in fig. 1.

small value, and of course at the t'esonant point it
falls to zero.
The current, being dependent upon the voltage
divided by the impedance, will thus have a v·ery small
value under normal conditions, but will become appreciable near the resonant point and will rise to infinity
actuallly at the tuning point. It will be seen, however,
that the rise to the maximum value is gradual and not
st:dden even when the circuit has no resistance whatever. The curv.e sho,wn in Fig. S is actually plotted

Now the nature of these resonance curves is an indication o.f the selectivity of the set. Vvith 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 frequt:>ncy was approached,
when it would rapidly rise to an infinite value, falling
again almast to nothing as the resonant frequency was
passed. It was often thought that in a theoretical
o•scillatory circuit like this, having no resistance, the

:n4
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for a coil having an inductanc>e of 100 microhenries and
a capacity of soo micr~microfarads.

Effect of Inductance and Capacity
\1\T e may now con5ider what effect on the resonance
curve the variou-; po~sible combinations of inductance

and capacity will have. It is possible to consttuct a
circuit to tune to a givl"n frequency with a small inductance and a large capacity or vice versa. It therefore

1

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 'li•ithin the theoretical resonance curve
at -every point, because the cun·ent at any g-iven frequenc.y must be less than in the theoretical resistanceless case.
Fig. 4 illustrates this point and shows several resonance curves with varying amount of resistance in
circuit, ancl it will be seen that the suc-cessive curves all
lie one within "the other.

Selectivity
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Fig. 3.-A resonance curve
for a circuit having no
resistance.

Fig. 4.-The eHect of adding·
resistance is to decrease the
current at each point.

Now it will be obvious that the width of the resonance curves with varying amounts of resistance in circuit. A circuit in \vhich the resonanoe 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 elfect of adding
resistance to the drcuit is to make the width of the_

remains to determine whether the relation between the_
inductance and the capacity has any effect upon the
resonance curve.
vv'hen the circuit is in resonance the current will be
infinity, irrespective of tlV~ proportion of inductance to
capacity. At a small distance a\Yay 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 inv-erstly 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
\Vill be the resonance curve.

Effect of Resistance
So far we have simply considered circuits in which
the resistance was zero.
Let us now consider the
effect of adding resistance to th~ circuit.
The first
effect is that the curr~nt at the tuning point instead
LARGE
RES{STAIV(E
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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

---+

FREQUEfi/CY'

Fig. 5.-When drawnfua 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

wL

1
= , (;'

The total impedam:e of the circuit, hO\V-

ever, is ,y/R2 + ( wL

~er-which

R when the circuit is in tune.

reduces simply to

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

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 definite fraction of the 'naximum
z•alue. Fig. 5 shows severa:l curves of Fig. 4 all dra\vn
out to a suitable scale such that tbe maximum values
o!' the current are the same in each case. It will readily
be seen from this figure that the efiec1 of additw
resistance is to broaden the resonance curve verY cot~
siderably. If we measure the width of the res~nance
curve at a point such that the current js one-half the
maximum value, it will be seen that this width is less,
the smaller the resistance in the circuit.
The band width of a t·esonance curve is measured in
terms of cycfes per second, and is a very useful quantity.
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
is proportional to the

r~sistance

and the quantity

vi-

Ratio of Inductance to Capacity
V/ e 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 fou11d that the smaller the capacity, the
sharper was the tuning. In this case we have a very

Fig. 6.·-With a given shape of coil, to obtain a larger
number of turns, a smaller gauge of wire must
be used.

similar state of affairs. The width of the resonance
curve, that is to say, the selectivity, is proportional to

~~

Thus the smaller we make ,the capacity,

other things being equal, the sharper will be the tuning.

Effect on Selectivity

Sin~le

Layer Coils

~.et

us assume that we have a coil of a given diameter
ru1d a given winding length. If we double the number
of turns we shall obtain four times the inductance.
Jhe length! of wir.e 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
fom· times, the total increase of resistance being eight
times. Thus the resistance is increased by this figure,
while the inductance has increased only four times, so
that the ratio of resistance to inductance is twice what
it was in the forr11er case.
A little thought will show that this reasoning also
applic.5 to spaced windings sillce the spacing employed depends on the diameter of the \Vire.
Against this must be placed the fact that with the
. thid,er :wire, as used in the first case, the skin effect
will be somewhat greater, so that the high-frequency
resistance in the s·econd case may not be quite as much
as eight times what it was in the first case. Experiments show, however, that down to a gauge as low as
I 8 or 20 s. w.g. there is a distinct improvement in
sing-le layer coils by using- thicker wire. Thus for t,he
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.)

Affairs, however, arc 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 a moment that
whatever coil we use, the ratio of resistance to inductance, i.e.,

~remains

constant.

If now we ha,lve the

capacity we must double the inductance in order to
tune to the same frequency.

Thus the ratio

Z ·will

~i

will be

be one-quarter of its original valtw and

ane-half its original value. On the other hand, as we
have doubled the inductance, wP 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 eflect upon the selectivity of the circuit.

Resistance of Coils
The ratio of resistance to inductance of co·ils, however, is not constant at high fre<;uencies. In the case
of a multi-layer coil carrying 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 constant for a given shape of coil,
whatever the gauge of wire employed. In the case of
a coil used at radio frequencies, however, this is no
longer the case. In the first P.lace, it is desirable
to use single-layer coils wherever possible. A little
thought ,will show that in a case like this the ratiO! of
resistance to inductance is by no means constant.

Making final adjustments to one of the coils at the
Rugby Wireless Station.

;ug
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NEW BRITISH VALVES
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, Ltd., exhibited for the first time at the
recent N.A.R.M.A.T. Wireless Exhibition.
lllllllilil!l!lli!lli!il;ll!lli

and third numbers give the filament
current. For instance, one valve
is !abelled L 240, the L indicating
that this particular valve is a lowfrequency valve. The three numbers, 240, indicate that the filament
l(

16
~
~ 14
....

l/Va 100
V V

:::!

~ 12

E arc pleased to welcome
inlo the general market a
new valve factory which has
been inaug·urated by' Burndept
vVireless, , 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 pl)pular; recently he
resigned from the General Electric
Co.' to take charg·c of this new
valve factorv.
lVir. Trippe has
with him an~ther notable wit·eless
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Nomenclature

For the eight different types
of ·valves a nomenclature has
been introduc'ed, which makes it
quite easy to recognise the general
purpose of each valve. Th~ symbois 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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Fig. I.-Characteristic curves of the
L525 type of valve.

requires a potential of .2 volts and
takes a current of 400 milliamperes.
4·0

the manufacturers.
In addition,
the iiash emission is given for a
particular voli age on the grid and
anode connected together.
Then
the circuit is closed for one
or two seconds <~nly, and the actual
anode current measured.
This is
called the flash emission.
Flash Emission

~~V
a
1:)-·

~

L!:o

engineer, Squadron-Leadet· B. N. H.

Hamihon, who recently resigned
his commiss1v-n with the Roval Air
F•JtTe, where he held a responsible
position in the \Vireless Service.
A complete series of valves
has been sen1 to us for test (the
only satisfactory way and one
which we would commend to other
manufactur-ers submitting- valves),
and they cover the whole range of
requirements for broadcasting reception.
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Fig. 2.-Characteristic curves of the
valve type H310.

Practical Tests

The complete senes of eight
valves have· been tested on our
valve test 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

117

Flash emission gives· an 1indication that the filament is capabfe of
operating- the valve under working
conditions, but it must not be
imagined that this anode · current
can be used. A flash -emission test
is useful for showing whether the
,·alve is good as regards emission.
Thus 10 milliamps. is a suitable
value for mosl receiving valv.es
apart from power valves. Another
factor is given, which is the flash
emission per filament watt. This is
obtained by dividing the total
flash emi>.sion 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 \\as noticed that the valves
amongst themselves \vere fairly
uniform. Tht- valves tested in the
Radio Press sets gave very satisfactory results as regards volume
and purity. One set in which they
were tested was the " Harmony
Fo1.1r," in which it was possible to
test all the types of valves.
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VALVE TYPE L240 (Dull Emitter).
Filament Pdential 1.9 V.
Filament Current 0.4 A.
Anode
Potential
in volts.
6o
So
110

Flash Emission 20.0 mA.
at 120 V.
Flash Milliamps Emission per Filament
Watt 26.3 mA.

Grid
Potential
in volts.

Anode
Current
in milliamps.

Amplification
Ratio.

Internal
Impedance
in ohms.

-s.o
-7.0

2.75
3·S5
5·15

4·65
4·90
4·3°

10,500
9,500
9,5oo

-II.O

The valves are nearly all of the
dull-emitter type, but in spite of
this, microphonic nois·es 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

Manufacturer's Rating.
Filament Potential 1.S-2.o V.
Filament Current 0.4 A.
Anode Potential
60-120 V,

VALVE TYPE HL213 (Dull Emitter).
Filament Potential 2.0 V.
Filament Current 0.12 A.

Flash Emission 7.0 mA.
at 100 V.
Flash Milliamps Emission per Filament
Watt 29.2 mA.

Anode
Potential
in volts.

Grid
Potential
in volts.

Anode
Current
in milliamps.

Amplification
Ratio.

Internal
Impedance
in ohms.

6o
So

0
-I.O

IIO

-3.0

1.15
!.5
1.9

6.9
7·S5
S.6

31,000
z8,6oo
zS,6oo

Manufacturer's Rating.
Filament Potential 1.8-2.0 V.
Filament Current o. 13 A.
Anode Potential
40-100 V,

0

0

VALVE TYPE H310 (Dull Emitter).
Filament Potential 3.0 V.
Filament Current o.I A.

Flash Emission 14 mA.
at 150 V.
Flash Milliamps Emission per Filament
Watt 46.7 mA.

Anode
Potential
in volts.

Grid
Potential '
in volts.

6o
So
110

-o.s

0.42

0
-r.o

o.Bzs

Anode
Current
in milliamps.

t•
Amplification
Ratio.
16. 5
17.6
13.0

1.05

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 ancl a lower impedance to
be secured. The smallness of the

Internal
Impedance
in ohms.
S3,000
6o,ooo
50,000

Valve type

Manufacturer's Rating.
Filament Potential 2.S-3 V,
Filament Current 0.1 A,
Anode Potential
40-150 V;

•

Valve type

H512.

•

VALVE TYPE H512 (Dull Emitter).
Filament Potential s.o V.
Filament Current 0.12 A.
Anode
Potential
in volts.

Grid
Potential
in volts.

6o
So

-1.0
-o.s
-1.5

IIO

Flash Emission 24.0 mA.
at 150 V.
Flash Milliamps Emission per Filament
Watt 40 mA.
Anode
Current
in milliamps.

Amplification
Ratio.

Internal
Impedance
in ohms.

13·5
15
1{.3

50,000
33,400
z8,6oo

0,635
1,4
1.75

Manufacturer's Rating.
Filament Potential 4.5-s.o V.
Filament Current 0.12 A.
Anode Potential
40-150 V.

II8

anode is very pronounced in all
cases. Th1s smallness of the anode,
however, is obviously good for ob·
taining !ow impedance, hut ther~
will be the danger that the fila·
ment may touch· the grid in some
samples.
The valves can be distinguished
by the !'hters R.A. L., which repre·
scnts Radio Accessories, Ltd., the
firm formed by Burndept VVireless,
Ltd., for the manufacture of valves.,
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A point in which some improvement seems desirable
is
the
mat kingof
the
valves , in
accordance with ,the scheme of
lettt~rs and figures described.
In
the samples submitted these markings, which are placed on the glas,;

VALVE TYPE HL512 (Dull Emitter).
Flash Emission 20 mA.
at 100 V.
Filament Potential s.o V.
Filament Current o. 1 A
Flash Milliamps Emission per Filament
Watt 4o mA.
Anode
Potential
in volts.

Grid
Potential
in volts.

Anode
Current
in milliamps.

Amplification
Ratio.

Internal
Impedance
in ohms.

6o
8o
IIO

-1.0
-0.25
-4.0

1.75
2.25
3·4

9·15
8,1
8.22

16,700
15,400
13,150

Manufacturer's Rating.
Filament Potential 4.5-5.0 V.
Filament Current 0.12 A.
Anode Potential
40-100 V.
Valve type
HL310.

VALVE TYPE HL310 (Dull Emitter).
Flash Emission 8.5 mA.
Filament Potential 3.0 v.
at 100 V.
Filament Current o. I A.
Flash Milliamps Emission per Filament
Watt 28.3 mA.

lmlb of the valves, wer~ somewhat
indistinct.
As reg-ards the cap, this is made
of bakeliti:~, ·with a ridg-e to indicate
•.he position of the anode pin. The
pins in most cases t·equi1·ed opening
out before they would fit closely !n
the holders. The Rcneral result of
our tests shov1:s that, as was to be
expected, the new factory has produced a very good series of valves
whieh readers of our journals can
purchase without any hesitation.

Anode
Potential
in volts.

Grid
Potential
in volts,

Anode
Current
in milliamps.

Amplification
Ratio.

Internal
Impedance
in ohms.

6o

-2.0
-4.0
-7.0

1.85
2.4
3.Il

5·78
5·5
5·55

17,300
I6,8oo
17,100

8o
IIO

Manufacturer's Rating.
Filament Potential 2.8---3.0 V.
Filament Current O,Io A.
Anode Potential
40-100 V.

VALVE TYPE HL565 (Bri~ht Emitter).
Flash Emission 13.0 mA.
at 100 V.
Filament Potential 5.0 V.
Flash Milliamps Emission per Filament
Filament Current 0.63 A.
Watt 4.12 mA.
Anode
Potential
in volts.

Grid
Potential
in volts.

Anode
Current
in milliamps.

Amplification
Ratio.

Internal
Impedance
in ohms.

6o

-1.0
-2.0
-4.0

1,23
1.6
2.0

9·25
10.0
9·75

30,800
28,(jpo
25,&oo

8o
IIO

Manufacturer's Rating.
Filament Potential 4.5-5.o V.
Filament Current o.65 A.
Anode Potential
4o-1oo V.

Valve type

L525.

VALVE TYPE L525 (Dull Emitter).
Flash Emission 35 mA.
at 150 V.
Filament Potential 5.0 V.
Flash Milliamps Emission per Filament
Filament Current 0.22 A.
Watt 31.8 mA.

Another important point to notice
is that in the whole of this series
of valves the filament current is
never less than 100 milliamperes.
This, we believe, is done with· a
definite purpose in order to secure
a definite filament tension, and thus
ensure uniformity in the characteristics. The filaments are nearly all
thoriated.

Anode
Potential
in volts.

Grid
Potential
in.volts.

Anode
Current
in milliamps,

Amplification
Ratio.

6o

-2.0
-3-0
-6.0

2.63
4·35
5·6

7·65
7· 04
6.65

8o

IIO

'

Manufacturer's Rating.
Filament Potential 4·5-5-0 V.
Filament Current 0.25 A.
Anode Potential
90-150 V.

II9

Internal
Impedance
in ohms.
8,jl0

6,930
6,340

~
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Barton=Chapple,

Wh.Sch., B.Sc. (Hons.), A.C.GJ., D.I.C., A.M.I.E.E.,
to the Staff of Radio Press, Ltd.
T

is with great pleasure that we introduce
to our many readers
Mr. H. J. BartonChapple, who recently
joined the senior technical staff of Radio Press, Ltd., as
the outcome of our development
policy in connection vYith the Research Laboratories at Elstree.

.

Qualifications

He is possessed of high qualifications, largely as the outcome of
a particularly successful career. Before entering the City and Guilds
(Engineering) Colleg·e, Mr. BartonChapple secured a \Vhitworth
Scholarship, which stands preeminent amongst open competitive
scholarships in the United Kingdom owing to the high standard
of the examination and the rigid
conditions for competing.
On entering College in 1919 he
passed 11traight into the second
year, and at the final examination

of the third vear secured the Associateship of the City and (;uilds of
London Institute (A.C.G.I.), heading the list oi successful candidates,
and, as a result, securing the
Siemens Memorial Medal. He also
obtained the Henri.ci JVIedal for
Mathematics, being· the student of
greatest merit in this subject. ln
the same year }\fr. Barton-Chapple
graduated at the University of
London, obtaining the B. Se. d~gree
in Electrical Engineering' with first
class honours.
This was followed by a fourthyear post graduate course in radio
telephony and telegraphy under
Professor Howe, on the successful
completion
of
which he was
awarded the Diploma of Membership of the J mperial College of
Sc1ence and Technology (D.I.C.).
Further Experience

On leaving College in 1922 Mr.
Barton-Chapple
was
appointed
Lecturer in Electrical Engineering

Mr. H. J. Barton-Chapp[e,

(specialising in high-frequency and
thermionic valve work) at the Bradford 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 nmtact \\·ith every type of
student, whereby much experience
was g·ained in <'lucidating pro]Jlems
in such a manner that students
were able to !'ecuPe a clear conception of t~e normally intricate points.
Practical Research

Dame Henrietta Barnett, D.B.E., and Sir Oliver Lodge, who recently
broat:lcaat a talk from the London Station on " The Things that
Matter."
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Mr. Barl0n-Chapple has had considerable opportunity for resvarch
work, and several article;; on the
results of such investigations have
appeared from time to time in the
technical Press.
\Vhile at Bradford Technical Colleg,c he w~ts elected an Associate
Member of the Institution of Electrical Eng-ineer::; (A.\1.J.E.l~.), a
distinction ,,·hich, as our readers
know, is of a distinctly valuable
character.
Our readers, therefore, may look
forward to some very helph;l articles from :'.fr. Barton-Chapple' s
pen, many of which \vill be the outcome of research work at our new
laboratories \vhich are POW in full
!'.Wing.

Wireless Weekly

.-------. HOSE whose main interest in radio lies in
the reception of the local station's transmissions at comfortable strength, with
!'eally g·ood quality of reproduction and
with the minimum of trouble, will find
in the circuit uescribc;d here a solution
of their problem. Even the more experienced investigator might find such a !'eceiver useful as a stand by,
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 loosecoupled circuit, i.e., c:nough 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 large extent,
independent of the aerial characteristics. No reaction
is used; the receiver is unable to howl or oscillate,
\Yhilst the fixed or semi-permanent crystal detector
used will require the very minimum of attention when
once set.

Damping
The present writer lately investigated the matter in
a practical manner, with a Yiew to obtaining-, if possible, the less heavily damped rectifying device than the
ordinary crystal, or a rectifying valve operating with
grid condenser and g-rid-leak ; ami 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 sho,ved that, although an appreciably higher audio ,_ignal strength resulted from tht:>
combination of potential rectifying crystal and power

Components
Small power valves are used (or a D.E.sB or
similar valve and a small pmver valve), together with
ample H. T. and grid bias in orde1· to obtain distortionless reproduction of good volume. One (high-ratio)
L.F. inter-valve tran!'1former is specified, which should
be of the modern larg-e heavy pattern, with plenty of
iron and copper in it, and a section-wound secondary.
No appreciable distortion need be feared if the right
type of transformer is used here
As the H. T.
demands aPe fairly severe, even when grirl bias is
used, a small H. T. accumulator of i 20 volts should ·be
uscrl : 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 \Yill 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. amplifying) valve. This is an old device, dating from
the earliest stages of thermionic valve practi\e. it has
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, hO\\'Cver, has elucidated the remarkable fact that a cry,tal dci('dor oprtates with quite
high efl'ciency in this kmd of arrangement, where
there is very little D.C. current flowing at all 111 the
circuit, and it is mainly a matter of voltage.

'"'" E

Fig. 1.-The circuit of the set described, It is important that the crystals of the detector be placed
in the positions shown here, the zincite being nearest
to the grid coil.

amplifying- valve than with the same valve operating
as a detector without reaction, either with a g-rid condense!- and leak or on the anode characteristic bend,
the grid circuit was: nevertheless heavily <iamped by
the •:ombination.
Since (if the cryf-tal is operating
propeFly) no useful reaction efiects can be obtained,
the combination is not suitable for distant reception
or critical work.
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Purity
A redeeming feature of .thj.! potential rt>ctifying combinatiun was found, however, in the great ease with
which ·exceptional purity and fidelity of reproduction
could be obtained from the local station's transmissions of fair power. Given a reasonably high signal
voltag·e scr that the crystal detect':l•r is operating on a
portion of its characteristic which is practically linear,
the completely ap.eriodic nature of the first, valve coupling, 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
impedance and a section-wound secondary, together
with a second power valve, little further distortion is
introduced : the practical limit is set, at present, by
the fidelity of reproduction by the loud-speaker t>quipment rather than transformer distortion.

Power Valves
It i5 of little use to provide for purity of reproduction elsewhere if valves are used (as is so often the
case, even in professional demon<>trations), which cannot handle the power. Horrible distortion results from
Aertal Taps

~

To Crystals
ond

re.

a· full-throated loud-speaker shout of a clarity ani:t
faithfulness of reproduction falling very little short of
that which the crystal alone gave on the same loudspeaker (but, of course, at a Yery much lower intensitY:

R

E
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 X.

in that case). The main criticism called for was that
there was a slight general lo·weriPg of " pitch," but
sibilants were much clearer than usual, and <;peech
very naturat.
This was with a Marconi Ideal 4 : r
transformer, Ediswan Dulcivox loud-speaker base, and
Sci·entific Supply Stores non-r2SO!lant loud-speaker
trumpet, with a Grafton Electric Co.'s audio"choke and
H. T. accumulator battery. A tow single-\Yire aerial,

N!>2ZO.C.C.

~----+- 6!12 -----~

To Grid Bios Battery and £

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. vVith 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. sB valve, that would otherwise be chosen for
its high amplification factor) cnn carry, without flattening the peaks of some of the wave-forms : in such a
case a power valve should be used here, such as the
D.E.s, 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 applietl. A less eff·ective aerial, or
,, suburban indoor one, calls for a D.E.sB or D.E.3B
(or similar) valve of high amplification factor and
moderate impedance.

Makes of Components ·used
The spreaders for the aerial at the Government
Wireless Station at Hillmorton, near Rugby, are of
imposing size.

The call for a valve of ample power IS still
more
urgent
in
the
case
of
the
second
L.F. amplifier: a }O\Y-impedance valve "·ith generous
grid bias and full 120 volts H. T. must be used here.
The writer found good resuits on his high suburban
fieria~l with two valves of the s/.25 class operated in
parallel here, following a single valve of the same type
the first position, all with ·I 20 volts H. T. and with
9 and 4 volts grid bias respectively. The result was

or an indoor attic aerial, at 12 miles, g:we with a
D. E.sB valve (1.4 volts grid bias) and a single ;_Jowet
valve following- it moderate loud-speaking of g-reat
purity, which would suflicc i11 intensity for an intimate
audience.,
,
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Constructional Notes

It would appear that this latter alternative is one
which has not been given satisfactory triaL One disadvantage of the method lies in the fact ,that ·:the
voltage developed across the condenser is small. This,
however, is offset to some extt>nt by the fact that the
current in d1e circuit is able to build up to a larger
value owing to the lower resistanc·e.
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.

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 experiment; excess turns can be removed later. The gridcoil has 8o tums of No. 22 d. c. c. wjre close-wound, on
a dry cardboard (or low-loss) former about 3 in. in
diameter. This wi!l tune over the usual short-wave
broadca~t belt with a .0003 ,u.F parallel tuning condenser. The so-turn tapped primary coil is wound on
the same former continuously with the secondary, as
shown in Fig. 2.

Use of Reaction
With judicious application of reaction it is possible
to reduce the resistance of~ tuned circuit to a comparatively small value.
This, of course, improves the
selectivity, and sharpens the re-sonance cun·e, but the
action is not always clearly understoo~:i:

Crystal Detector
The crystal detector should be of the two-crystal or
perikon type, and should be conner~ted 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 " Maxtone " Auto-Detector operated well in the circuit, and
the " R.M.C.'' is al<>o very suitable. The tellurium
{or bornite) crystal should be next to the grid ; if a
gakna combinatioa 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 1.4 to 4 volts must be provided for the first grid, and should be bridged by a
large fixed condenser of, e.g., .oos 11F capacity, as
shown in Fig. 1.
The rest of the circuit follows
current power amplifier practice, and cal!s for no
comment.

____._ F,equency
(CL)

Simplicity of Operation

X y

Fig. 7 (a) is a resonance curve of an or~inary circuit
containing a fair amount of resistance. The generally
accepted idea is that the application of reaction will
transform this resonance curve into something- of the
orde.r sho\Yll in Fig. 7 (11), that is to say, a very thin
curve having a very sharp cut-off.
Now this is true to a certain extt:nt only. The effect
of applying the reaction is to reduce the resistance in
the circuit. This, therefore, is the exact contmst 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 hav·e an interfering
signal at the point X, the application of reaction will
cause, if anything, a slight increase in the va:lue 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, resulting in the increase of the
wanted signals, does not give the qe~ired ellect because
the int~rfering signal can still be heard. To obtain
the resonance curve one desires, if is necessary to
l'educe the input of energy somewhat by looser.ing the
aerial coupling- or by making some other appropriate
adjustment.
It should not be thought, however, that the application of reaction 'liy itself can cause any diminution in
the interfering signals; it can only cause' an aheration
of the ratio between the wanted signal and the interfering· one.

..
.:.........................................................................
SOME NOTES ON TUNING :
0

AND SELECTIVITY
.E
.iE
...................................................................,.......
:

(b)

Fig. 7.
Fig. 8.
Reaction by itself does not reduce the unwanted signal,
but actually causes an increase of current at each point
of the curve.

Once a good stable setting is found on the detector,
the receiver needs no further attention other than
s\vitching on the cnrr.ent for use, and replenishing the
batteries when required. An occa>.ional 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
" searching- " is required.
It is obvious that the high-powered station can be
provided for in the same receiver by introducing two
fi:-<:ed coil plugs arranged 1 in. apart, with a No. rso
aerial coil and a No. 250 secondary coil, together with
a simple multiple change-m er switch. This arrangement is indicated in Fig. 3·

•
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(Continued from page 116)

opposite of the theoretical case of a coil having no
resistance, and, moreover, is rather" contrary to generally accepted ideas of to-<:k1.y. There is, of course, a
limit to the decrease in the inductance of the coil. It
is worth remembering, however, that it is comparatively easy ,to make a condenser having a very small
loss, something less than r ohm, whereas the construction 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.
I2J
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In our last issue we gave a
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The Exliibition will be open
from 11 a.m. to 10 p.m. each
day until October 16.

-~1

The aual square-law low-loss condenser
produced by (he lgranic Electric Co.,
Ltd.

GENERAL review of
the exhibits at the
Horticultural
HaH
shows that considerable prog-ress has been
made since last year,
this being· apparent in the appearance and finish of the components
and complete receivers displayed, as
well as in the desig-n of the apparatus.
Several examples of super-heterOdyne receivers arc being shovm, the
\Vest ern Electric Co., Ltd. (Stands
Nos. 37, 38 and 39) exhibiting a
seven-valve set of this type. Ease
of coqtrul ;s a feature of thi!i

The Eureka Gravity detector being
shown by Portable Utilities Co., Ltd.

receiver, while considerable selectivity and sensitiveness are claimed
for i.t when used w,ith the frame
aerial advised. Prominent amongthis firm's range of products will',
be seen the Kone loud-speaker. It
is claimed that this instrument gives
extremely good 4uality reproduc-

tion, responding- equally well to
both high and low note3, and that
it will handle quite a large amount
of power.
An eig-ht-valve super-heterodyne
receiver is shown by Peter Curtis,
Ltd. (Stands ~os. 27, 28 and 29),
which is claimed t01 incorporate certain novel features which have not
previously appeared m a super-

The lgranic Electric Co., Ltd., are showing a vernier balancing condenser.

heterodyne.
In addition to this
receivec and a \Vide rang-e ol
receJvmg seb ·employing from two
to five valves, the well-known Paragon guaranteed ebonite panels arc
being
exhibited,
tog-ether with
aperiodic H. F. transf~rmers and
other components.
A Duodyne
receiver, made by :!\Iessrs. Peter
Curtis, Ltd., is being used for the
reproduction of the B. RC. prog-rammes during- the period of the
Exhibition,
in association with
Messrs. S. G. Brown, Ltd. (Stands
Nos. g, ro :-md II), who arc exhibiting their full rang-e of loudspeakers.
Among the complete receivers

}

their Stand Nos. at ¥he Wi.,
with a plan of the Hodkulf
general survey of some of t~
}

to be seen at ttr
.illllilllllilllllllllll!ll!l!l!:':il.l!ii:ill!lllllilillilli\,!llllllllllllllll!lllllllllll

shown by the Fellows Magneto Co.,
Ltd. (Stands Nos. 12, 17, 18 and
23\ arc two of their latest models,
tl1;~· Two-Valve Grand and FourValve Grand, which are fitted in
finely-finished cabinets of antique
desig-n. In addition to a dispby of
bright- and du11-emittcr valves,
therP are also to be seen the" Volutonc '' and '' Jt;nior '' loud-speakers.
Among the components shown on
these stands notabL~ features are a
set of interchangeable coils for
covering a \\·idc rang·e of \Yavelenglhs, and a new accumulator
charger to work from A.C. mains.
An interestint.; exhibit by :\fe.~srs.
:\I. P.A. (_\;Virelcss), Ltd. (Stands
Nos. 15 and 16), is a five-valve
receiver, \vhich employs the neutrodvne method of stabilising the 1-l.F.
v;llvcs. The :\!.P.A. ":l"hree" is
a self-contained receiver working on
a frame aerial in the lid, which is
said to opera le a loud-speaker
s\HTcssfully al 15 miles fron""a m:1in
broadcasting- station.
Other exhibits

include

1h11

"Ccle:-;tion "

hornle"s loud-speaker, which is
claimed to givP excellent reproduction, free from resonance and
metallic noises.

The "Rotola 111.," a 3-valve receiver
shown by Rotax, Ltd.

The Radi-Arc Electrical Co.,
Ltd. (Stand No. 22), are also
among those showing super-hetero-

.............................................................................................................................
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rist of the exhibitors and

'fless Exhibition, together
:\zlllall. We give here a

t

latest types of apparatus

: Exhibition.

+

T h e Horticultural Hall is
easily reached from St. James'
Park or Victoria Underground
Stations, and is well served by
'buses .

..............................
dyne receivers, their " Liberty "
sets of this class being desig-ned to
work with standard dull-emitter
valv·es.
Other features on this
stand are a permanent crystal
detector, and a safety wander plug
incorporatinga
current-limiting
device which is said to protect the
valve filaments in case wrong connections are made, or the H. T.
battery from short circuit.
The Seagull Four-Valve De Luxe
Receiver, shown by Seagull, Ltd.
(Stand No.·· 24), incorporates their
low-loss tuner and choke-capacity
coupling; these components are
said to give a considerable measure
of sclectivitv and freedom from
distortion. ·
Together with standard two- and
three-valve sets, the Engineering
1.\'orks
(Electrical and GeneJ·al),
Ltd. (Stand No. 70), have on view
l. their " Radinpal " four-valve rel'f ceiver, which .is contained in an
f attache case, together with a1J the
t necessary accessories. Interchangeable frame aerials are provided,
\\'hereby reception is claimed to be
possible at g-oocl 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 Daventry at 120 miles, range.
Provision for using A.C. or D.C.

mains for supplying their receivers
is made by Read & :Morris, Ltd.
(Stand No. 72).
In particular a
four-valve set, as suppli,ed to a
London hospital, is shown with oneknob 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

Pettigrew & Merriman, Ltd., are exhibiting their Newey 4-point square-law
condenser.

teries is also to be seen on these
stands.
The exhibits by the Silvertown
Co. (Stands l'ios. 46 and 47) consist of the whole of the wide range
of this f;rm 's accessories, which include
the
"'Silvervox "
Joucl~peaker and a number of types ot
L. F. and H.F. transformers, some
of the former having two centre
tappings, brought out for use in the
" push-pull " method of amplification.

A tuned H.F. transformer exhibited by
Bretwood, Ltd.

the " Tonyphonc " range of receivers are ;:bowing a number of
these s~ts, an example being a onevalve receiver designed to operate
headphones up to a distance of soo
miles from a main broadcasting
station. A portable self-contained
three-valve set i,; also shown, with
which no CA-ternal aerial or earth
is required.
Another portable set
of interest is a two-valve reflex set
shown by Messrs. Rotax, Ltd.
(Stands Nos. 35 and .36), in which
only one control knob is necessary;
good stability and a headphone
range of 25 to .10 miles are among
the claims for this receiver. A full
range of accumulators and dry bat-

l
A variable condenser w1'th 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. 3\l and 33).
Among- these items wl1.H will perbnps attract most attention is a
six-valve supersonic heterodyne outfit for the home constructor, which
includes a specially,design,ed Igranic
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sC'lf-stabilising reactance unit. Another line of interesting exhibits
comprises apparatus suitable for
transmitting. This includes transmitting inductances, transmJttmg·
variabJ,e condensers and transmitting chokes. There is also a new
type of anti-microphonic valve-

anode rcsistances, and the anodyne
radio-frequency transformer ..
Messrs. Bretwood, Ltd. (Stand
No. 63), in addition to other e.<hibits, such as their \Yell-known
variable grid-leaks, are shl}~Ving- for
the first time some 11l'\l. prodtrcts,
including an oscillator and
a
tunable transformer for superheterodyne sets, and a variable lowloss condt:nser with or without
reduction gearing.
The products exhibited by the
Collin<;on Precision Screw Co., Ltd.
(~1and No. 62), include the Colvem
selector le>w-loss variable condenser.
This instrument is so constructed
that, in acld:tion 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

special attention is directed towards
the airspaced windings and the
insulation used, \vhich is a composition of rubber-like material holding the windings firmly in position.
An interesting exhibit by M·essrs.
Pcttigrew
&
Merriman,
Ltd.
(Stands Nos. 67 and 68), is_ the

The Western Electric Co., Ltd.,
have produced a new loud-speaker,
the " Kone .''

holder, and other devices include a
combined filament rheostat and
grid-lt>ak, and a representative exhibit of honeycomb duolateral inductance coils, intcrvalve transformers
and filament rbeostats, as well as
.the Igranic Elec!ric soldering-iron.
A new fixed condenser is being
shown bv the \NatmC'I \Vireless
Go., Ltcf. (Stand No. S4)·
\iVe
understand that no wax \Yhatsoever
is used in the construction, the
plates and mica being accurately
assembled and clamped together in
powed'ul . presses, and enclosed in

A new design of variable condense"
shown by Fellows Magneio Co., Ltd.

A folding frame aerial shown by
Portable Utilities Co., Ltd.

The lgranic micro condenser (lgranic
Electric Co., Ltd.).

outer cases of bakolite or ebonite.
Among other exhibits are displayed
the W atmel variable grid-leak and

of six ebonite tubes carrying a screw
thread on the outside, and ,.:upported
at each end by an ebonite ring.
A special self-;,upporting type
of low-loss coil is shown bv the
Fi11ston Manufacturing Co.: Ltd.
(Stand No. 61), together \\ith othet
components.
\Ve understand that
all moulded parts used cm Finston
compc•nents are made from a spt~
cially prepared compound, which
possesses
g·reat
dielectric
and
mechanical streng1h, and is nonhygroscopic.
In the "Recepce)" low-los' inductance coil, !')hown bv the Radio
Reception Co. (Stand \To. 56),
!26

N ewey " 4 point," :low-loss, squarelaw condenser.
Outstandino features of the design of this instrument are tlw square plates \Ycided
to the supporting pillar, and also to
a bonding strip, and the employment of bakelite mouldings. Both
sets of vane,; move under a slow
motion control, pigtail connections
being pwvided. The Ne\H7 snap
terminals and connectors arc also
to be seen. These are designed to
provide easy and rapid c<Ynnection
of any number of pairs of 'phones
to a receiving set, and also to allow

A fixed condenser exh:ibited by
Watmel Wireless, Ltd.

for removal without interference or
annoyance to other listeners.
Tht; Portable Utilities Co., LM.
Stands Nos. 42 and 43), are showing a new series of " Eureka "
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transfornwrs, which are said to cmbody much heavier Kaug-es of wire
than have pt:eviously been practical
in i ransforme,- design.
In addi-

A super-heterodyne receiver produced
by Peter Curtis, Ltd.

tion to the above, other lines
displayed include L.F. choke units,
pokntiometers, frame aerials, ancl
the Eureka rotary detector.
Two new products displayed by
the Microhm
Eng-ineering Co.
(Stand No. 57), are an L.F. transformer employing toroidal coils
wound on a moulded former and
enclosed by staJloy case plates, and
a new high-tension battery in which
the over-all dimensions and weight
fl'r a particular capacity are said
to be considerably reduced.
The new Fonno '' Perfection ''
L.F. tran-;former, produced by the
Formo Co. (Stand No. ?I), is
claimed to satisfy the needs of the
most critical listener and lover of
music. A 200- r slow motion tuning
dial is abo manufactured, enabling
delicate adjustments to be made.
Four types of valves are shown
by Cleartron Radio, Ltd. (Stand

This firn1 n1so gives prominence to
the " Violina," a cabinet model
loud-speake,-, whose performancr,
we und(:rsfi,IH.l, leaves nothing· to be
desired in respect of quality of
reproduction.
In
i he
" Brandola "
loudspeaker,
exhibited by
;\fcssrs.
Brandes, Ltd. (Stand No. 3·1), a
large diaphragm is employed '' hich
is claimed to improve reproduction
over the range ef zoo to ·t,ooo
cycles per second.
A series of r<Jtary rectifiers m
various sizes is being shown by
\V. \\'ou<ls (Stand No. 64), and
also D.C. motor converters for
stepping dom1 the voltage of the
mains to a lo\Yer value for battery

Fellows Magneto Co., Ltd., are showing
their Volutone loud-speaker.

shown the series of Radio Press
books, dealing with both the theoretical and practical sides of the
subject, and the envelopes, panel
cards, simplex radio charts and
Radio Press panel transfers, aU for
the use of the constructor.
Radio Press, Ltd., meets the
needs and requirements of all wireless amateurs and experimenters;
whatever their skill or knowledge,
A

Portable Utilities Co., Ltd., are
exhibiting their Eureka Baby
Grand low-frequency transformer.

No. 44), tog·ether with a demonstration 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.

Very pror.1inent in the display ls
to be seen The H'ircless Dealer, the
ne\v monthly trade journal.
In addi1 ion to the above are

series-parallel switch exhibited by
Bretwood, Ltd.

charg·ing.
lVlessrs. Sparks Radio
Supplies ISta1:d No. 55) arc also
exhibiting their " Radiohm " rectifier for the home charging of accumulators horn A.C. mains.
All-British manufacture is a feature of the products of the Stella
\Vorks (Stand No. 8), L.F. transformers, variable condensers, headphones and loud-speakers being
among the components shown.
On Stand 45 may be seen the
whole of the comprehensive rang-e
of authoritative literature produced
by Radio Press, Ltd.
No less than five periodicals are
now published by this firm. 1\fodcm
Wireless and The TVirelcss Constructor appear monthly, TVirelcss
TVeeklv and TVireless-·.:·the "oneword,; weekly - being weekly
journals.
127

The Formo variable condenser with
worm gear incorporated for vernier
control (TheFormo Company).

in these books they will find sound
guid4nce, useful information and
up-to-date reports of progress made
in the science of radio-communication.
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News
in Brief.

Another wireless record
has been ;.et up by Mr.
Gerald
M a r c u s e
(G2NM), of Caterham,
in establishing two-way
communication with a station at
Kohat on the North-\Vestern Frontier of India. The station in India
was using- continuous wave telegraphy, but Mr. Marcuse wa'i
transmitting speech and gramophone 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.
This t.wo-way communication was effected on a wavel~ong-tl~
of 45 metres, Mr. Marcuse usingMarconi Type T250 valves with
6oo watts.
Amateur's
Success
with
Short
Wavelengths.

*

*

*

During- recent exernses
Wireless of the Mediterranean
Control.
Fleet, a wireless controUed target ship, the Agamemnon, was employed.
\Vithout a
man ot1 hoard, the Agamemnon can
manceuvre, change course, increase
or decrease speed, and send up a
smoke screen.

*

*

Experiments are being- made by
0ngineers of the British Broadcasting Company, in connection with
a " Round the Continent " pt·og-ramme, ·which is shortly to ·be
broadcast from 2LO. For an ho•ur
listeners will get the pick of the
best Continental programmes.

*

*

*

Broadcasti~ \Ve understand that in
in
the Indian Parliament it
India.
was stated, .. i~ reply to

a question, that the administration
of brqaclcasting. in India ·will be in
the ha:nds of the Post and Telegraph Department.
The establishment of an advisory board was
under consideration.
ToH broad-

casting- will not be allowed at the
commencement of the broadcastingservice. If a demand for it arises
subsequently, the matter will rc.:eive
attention.

*

*

*

A reader of the Times of
India, of Bombay, reported the reception of
Daventry, the 11C'I.V 5XX,
and said that the piano came
through exceptionally well on the
headphones and was joust audible on
the loud-speaker.
Danntry
Heard
in
India.

*

*

*

\Vireless
installation~
hav·e been fix<'ld on
for
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 an:d opportunity allo.w.
The primary object of the equipment 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.
Wireless

*
B.B.C.

*

*

Fmm the beginning of

November all stations
north of Lct'ds will be
linked up by land-line to Leeds instead of to London, thus eliminating several hundred miles of landl'nes hitherto used. Between London
and Leeds four special lines have
been Set apart for the USC' 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 engineers in t lw London control room feeding other stations, the
stations depending on Leeds will
help thems(·]ves. The distant station will make its own connection
with Leed:; hv the manipulation of
tz8
Land

Lines.

a single plug-, which \vill also control
the
necessary
amplifying
apparatu>'.
ThL· chief function of Leeds as a
_pivotal point will be to improve the
qmdity of all items which it receives
from London to the same excellence
a-; \\'hen they left the Metropolis.
Distortion and other faults will be
corrected and weak sig-t)als amplified
before they are passed on, so that
lis\('n<!rs should get improved reception 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
eHiciency, and, in the near future,
another piv(}t, similar to that at
Leeds, will .be installed to facilitate
simultaneous broadcast arrangements bet11-een London and the
West Country.

*

*

*

*

*

*

\Ve are informed that entertainments from the saloons of two aeroplanes of the Imperial Airways,
Limited, will be broadcast from
2LO on November Io, as the aeroplanes are flying- over London.
A
wireless
telegraph
station, employing the
Telefunken system, has
been opened at Salinas,
70 miles east of Para, under 'the
supervision of the Brazilian Telegraph Department.
Brazil:
New
Radio
Station.

* *
*By agreement

between
British, Canadian,
and
United
States
Governments, merchant ships after
October will cease operating their
wireless apparatus on a wavelength
of 300 to 450 metres when within
250 rniles of the coasts Gf the three
countries. The object is •to prevent
wireless
broadcast
programmes
from being interfered with bY,
i\Iorse.
Ships'
Wireless. the
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Straight~ Line

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 ·;n connection with these instruments.

Two examples of straight-line frequency dials of the type described
in the accompanying article.

HIS sea-;on brings two
great developments in
wireless receiver design, not in the fundamentals but in the
techniq~e. These two
developments are in the tuned circuits of the receiver, and are a result of the desire of the users, and
the ambitions of the designers, to
• produce receivers that are more
convenient to operate and less ditl1cult to adjust.
The first of these developments,
as everyone knows by this time, is
the straight-line frequency condenser. This condenser has been
studied in detail in Vol. 6, No. 16,
of JVireless TVeekly, and in subsequent issues. It will not be necessary, therefore, to review here the
desirability and convenience of the
straight-line frequency characteristic, although it may pay the
reader to re-read those articles and
refresh his memory on the subject.
New Developments

Tile next development -- the
straight-line frequency dial- is a
result of recognition received by the
straight-line frequency condenser,
and the de~ire of the radiou..,er 1o obtain the benefits of the straight-line
frequency idea \vithout going to the
considerable expense of replacing
the semi-circular condensers which
l1e already had in his set, with the
newer type. The straight-line frequency dials are designed to rotate
the plates of the semi-circular condenser in sud1 a way that a given
speed of rotation for the dial moves
the condenser more swiftly on one
end and more slmvly on the other,
so that the S.L.F. characteristic is
attained.

Linear Calibration

In the previous articles I have
written on the subject of straig~lt
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 roo on the dial is
o.ooos ,uF, then at ro on the dial
the capacity of the condenser should
be ( H)-7- roor X soo, or 5 ,u,uF. At
this point it must be remembered
that the dial should read 100 when
the condenser plate<; are all the way
out, and zero \Yhen they are all the
\Yay in mesh.

motion to the con~:le'nser plates m
accordance with the above Jaw, as
the motions in such apparatus involve both rotation and slipping,
the combination of which makes the
kinematical analysis clitlicult. Furthermore, the shape of the curve
and the. premises of the case depend upon the particular mechanical arrangement which is used, and
obviously will be different for every
individual case. There are a munber of mechanical arrangements
which mav be used to obtain the
motion required, a few of \vhich are
described in this article.
Types of Dials

There are two particular cases in
connection \vith the dials which are
being introduced \Vhich must be
carefully distinguished from one
another.
The reason for this is
that all of them, or nearly all, will
probably be called '' straight-line

Law of the Straight-Line Frequency
.Dial
•

This is .the law of the straightline frequency condenser, and the
same Jaw holds true for the
straight-line frequency dial. For a
scmi-r ircular plate condenser, the
capacity of the condenser is directly
prupurtional to the angle through
which the plates are turned.
Now, if .the straight-line frequency law is to hold, it is necessary that the capacity C be inversely 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 sf]uare of the dial setting.
This, then, is Jhe required law of
the straig·ht-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

ug

Fig. 1.-In this dial pinion 2 rotates
plate 3, which carries the calibration 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-
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nish on,ly approximately linear calibrations. 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 : Starting at a qial setting of 100,
when the plates are entirely out of
mesh, as the dial is slowly tumed,
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 nwtion of the plates with
respect to the motion of the dial
mav 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 c~mdenser,
that is, as if an ordinary dial were
used. In other words, the bottom
axis may be taken as representing
the angle of motion of the condenser plates. The axis at the left
(vertical) represents the capacity· of

the condenser is called a straighttin(' capat·ity condenser. The curve
HC, on the other hand, gives the
values of capacity that are requireJ
to make the condenser give a
.straight-line (or linear) calibration
of frequency against dia! setting.
This has been computed from the
inv·erse square law, which applies
to S; L. F. condensers.
The fir;;t
ten divisions on the dial have been
neglected, since, if D is zero, C
becomes infinite. This matter has
been explained in detail in lViteless
TVeekty, Vol. 6, No. 16, in my first
article on the straight-line condensers.

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 required motion of the plates, it may
o
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Plotting Dial Settings

It is easy to determine from these
two curves the relation between :he
angular ~etting of the condenser
plates and the dial reading of the
S.L.F. dial.
Simply follo·w the
path indicated by the broken lines
and the arrovvs. For instance, if
Dp, the <;etting of the plates, is 20,
the setting of the S. L. F. dial will
have to be 57,. as indicated on the
horizontal axis at the top of the
graph. If this procedure is fo.Jlowc:d
out point for point, a curve, as
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Fig. 3.-The curve shown in Fig. 4
is obtained from the c:1pa:city and
frequency calibrations "bove by
following the path of the dotted line.

be \\·ell to clenr up a little misunderst~mding that has come to my
notice.
A correspondent belittled
the S. L. F. dial on the score that
ne<1r one end of the motion the
dlcct was merely the same as could
be obtained with anv so-called vernier dial, and for that reason he
mig-ht just as well use the vernier
dial. Y\'hat he says is true as far
as {~oncerns the separating of stations on the dial, but the same thing
is true of the S.L.F. condensers
with the specially-shaped plates.

Fig. 2.-Another form of dial mechanism, in which shaft 5 turns plate 2,
which carries a pin travelling in slot 3. This rotates arm 4 and condenser
spindle 1. The distance between the centre 1 and the pin thus continually
changes.

thl" condenser at any setting of the
plates.
Curve of S .V.F. Condenser

On this graph the cmve AB is.,
the usual straight-line graph of
capacity against the angular setting
of the plates. Everyone is familiar
with this curve~ because it is linear;

shown m Fig. 4, will result.
The
horizontal axis. gives the ang11lar
settings of the condenser plates,
and the vertical axis gives the dial
settings.
This curve is very clo.se to the
invers•e square-law curve, whid1
was deduced above. The only variatio'ns are nea1: il~ ends of the curve-;
130

Vernier Effect
As the plat-os are turned out further and further, their ar·ea becomes
smaller and smaller, and the effect
is the same as cou.ld be obtained by
using a so-called vernier condenser,
that is, a small condenser of two or
three plates. The reader must ~.war
in mind that the S. L. F. conde:l'iC!'
and the S. L. F. dial fulfil two
rcc;uirements : they not only furnish
a linear calibration bet\\'een the frequency of the tuned circuit and
the dial setting·; but act as vcri1iers at the same time. Furthermore,. if there were 110 crowding of
stations 011 certain parts of the dial
there would hardly be any need fo-r
vernier adjustments.
Mechanical Principle

In the Gonstruction of the S. L. F.
dial the mechanical principle em-
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played is always that of the lever,
as applied to a varying radius of tfw
path of motion of a point fastened
to the movable plates.
For instance, imagine a plate which can
be rotated about its centre.
This
plate has a groove in it, in \vhich
travels a pin at the end of an qrm.
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 pm
moves outward from the centre.
The g-reakr the distance the pin is
hom 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. va?
\vithin wide limits.
The pm JS
fastened at the end of an arm,
which rotates the condenser plates.
Various Types
1

'VIany variations of this principl<'
are possible, as can be seen in the
various illustrations on these p')ges.
Sometimes ring-gears and pinions
are used, but the design is greatly
res,tricted by these, as the motions
aJCe, in turn, restricted by th,~ po'isible ways of designing gears.

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 approximation to the linear can be obtained
in calibration withone of these dials
should not deter the radio enthllsiast from using them. The prmcipal reason why these dials are
manufactured is not necessarily to
furnish linear calibration but to
enable us to avoid crmvcling cf
stations on the dial. However, if
the calibration can be made linear
at the same time that the stations
arc separated, so much the better.
Minimum Capacity

Before closing

this

article we
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Methods of Construction

Other ways of constructing variable motiorn dials employ g·ears of
special design; such t~s elliptic.ll or
hyperbolic shapes. The use of such
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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 approximation to the linear. H yperbolic g·ears are diflicult to. use, because of their ,tendency to jani, and
:J>ecause ,they require a lot of room

must not forget the necessity of
having the proper minimum capacity 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 Ioo,
so as to furnish the proper minimum capacity. Or, if not designed
to tak·e care of the minimum, a
~mall variable condenser should be
~hunted across the main condenser,
adjusted to th~ proper value, and let
alone. If the minimum capacity is
not of the proper value, the calibration curve will depart from the
linear.
This, however, will not
interfere materially with our ability
to separate the stations when
tuning.

Captain M. H. P. Riall Sankey.

residence at Eaiing, at the age of
71. Born at Nenagh, Ireland, on
November '), !853, the son of
General \V. Sankey, C.B., he was
educated in Switzerland and at
Mr. Rippin's school at Woolwich,
passing in clue course through the
Royal Military Academy and obtai~ing his commission 111 the
Royal Engineers in I87J. He also
passed through the School of Military Engineering at Chatham. In
I 8;-6
he entered the " Barracks
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Branch " of the \Var Otlice, and
was engaged in architectural design, but shortly afterwards was
placed in charge of the Royal En~
g ineers' Drawit;Jg Office at Manchester. In 1878 he was ordered
to Gibraltar in charge of the Military Telegraphs and Signal Station. The next year he was appointed 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 improvements 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 1889 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 \Vorks, Rugby, and he
was designer of the steam turbines
vvhich 'vere afterwards manufactured by the firm.
In 1gos Captain San key severed
his
connection
with
Messrs.
\\'illans and Robinson to take up
work as a consuJ,ting engineer, and
some vears later became director
and c'<;nsulting engineer of Marconi's \Vireless Teleg-raph Company, Limited, the Marconi 'International
Marine Communication
Con;p~·ny, Limited, and other compamcs.
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Wireless Weeklv Small Advertisements.
TECHNICr\L ASSISTANT is Nquired at
the Royal Aircraft Establishment for
technical descriptive matter and
instructional handbooks on wireless apparatus.
Applicants must have a sound technical knowled~e and a caJ>aclty for cleat> expre..slon in
~ood English. Some experience in writing for
publication is desirable. Ex-service man preferred. Salary £250 rising by annual lncretn.ents to £350, plus Civil Service bonus,
gifing total starting remuneration of £369 per
annum. Applkatlons should be made on forms
to be obtained from the Superintendent,R.A.E.,
South Fambotongh, Hants, quoting A.85.

A

writin~

--------------------------------~~

ebonite panels by rnachinit!:
E NGRAVING
Low price for quantities. Single panelS

en~raved.

Express

Ltd.. 58g, Hatton
Holbom 1809.

Delivery.- Endacot:t'('.
Garden, E.C.
'Phone~

ELEPHONE
RECEIVERS
and
Loud
Speakers Rewound, 2,000 ohms, 3/6.
-A. Roberts & Co., 42, Bedford Hill,
Balham, S.W.l2.

T

REMARKABLE Opportunity. For Sale:Two complete sets of receiving and transmitting (30 watt) C.W. and telephonic apparatus, including masts, aerials, ampllllers,
Brown loud speaker, telephones, batteries,
valves, etc., packed In 11 strong cases for
poavelling, In working order. Cost over £200.
Some of lt has been, and the rest can easily be,
adapted for use for broadcast reception. Offers
Invited. A complete list can be obtalnt>d f•om
Ad,utant, 96th (Royal Devon Yeomanry) Field
Br gade, R.A., 9, Dlx's Field, Exeter. Much of
the apparatus being exceptionally well made,
is well worth purchasing by an experimenter
for the parts contained.

A

Model RSJ.M., with mahogany
cabinet and oxydised silver
"grille."
Price 8 gns.

Revelation in
Radio Reproduction

Loud~Speaker

new RADIOLUXAMPLION
T HIS
represents an outstanding triumph

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. Outwardly resembling the English
bracket cloc~-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

Works,

Crofton

H

·~!!~!!S

.....,;.,... TO LOUD SPEAKERS
E2fita~_:::~ TO COILS
Rewound to any Resistance and
equal to new.
Price
quoted on receipt of instruments.

made

Prompt
Company

ALFRED GRAHAM & CO. (E. A. GRAHAM),
Andrew's

EADPHONE REPAIRS.
Re-wound, remaanetised, readjusted. Lowest prices
quoted on receipt of telephones. Delivery
three days. Est. 26 ;years.-Varley Magnet
Co., London, S.E.l8.

Delivery.

The VARLEY MAGNET

Patentees and Manufacturers:

St.

2-

VALVE Amplifier, 35/-, use one or two
valves; also 1-Valve Amplifier, 20/-,
both perfect, as new. Valves, 4/6 each.
Smart Headphones, 8/6 pair. New 4-volt
Accumulator, celluloid case, 13/-.
New
Dura 66-volt H.T. Battery, guaranteed,
7{-. 2-Valve All-Station Set, works speaker,
£4.
Approval wlllln~tly. - W. TAYLOR,
5'1, Studley Road, StockWell, London.

Park, London, S.E.4.

WOOLWICH, S.E.18.

'Phone: Woolwich 888.

.-- 'PHONES REMAGNETIZEO FREE _......
ALL MAKES RIWOU.ND, 4,000 ohms, 5/-.
'Phones Rewound are Rema.gnetized l!'ree.
Remagnetizing only a; ... LOud Speakers from 3/6.
Transformers from 5/-. Post extra.

The H.B.P. Co., 48, St. illary's Road, Leyton, E.lO

Splendid
• Demonstrations gladly given during business hours at 25, Savile Row.
London, W.I; 79, High Street, Clapham, S.W.4; and at the newly
opened Scottish Depot: IOI, St. Vincent Street, Glasgow.

BIRTHDAY
Number
THE WIRELESS CoNSTRUCTOR

FOR • THE· FIRST· TIME· IN· LOUD ·SPEAKER · HISTORY
SCIENCE • AND · ART • GO · HAND · IN • HAND.
AN ADVERTISEMENT IN "

WIRELEss \VEEKLY "

Is A

124 pages (Free Blue Print).
Price 6d. as usual.

On Sale To-morrow.

GuARANTEE Qp SATISFACTION TO BuYERS.

Wireless W eekl)'

Apparatus

we HaveTested

Conducted by A. D. COWBER, M.Sc., Staff Editor.

Combined Valve-Holder and Rheostat
A combined valve-holder ami filament d1eostat of particularly neat
design is that sent for our comment
by :\f('Ssrs. the London & Provincial
Radio Co., Ltd. This resembles in
some particulars a type of filament
J·heostat already commented upon in
these columns, but has on the top of
the frame (which is mounted bv tlw
same type of one-hole-fixing device) a
low capacity tvpe 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 tvpe arc
long springs of phosphor-bronze, and
were found to make good contact with
the sliding resistance solenoid. Control by a small knob and sliding
spindle is provided, sirnilar to that in
the older pattern. The high-resistance
D. E. and the ·75 ampere type of resistor are interchangeable, a matter of
some conv<'nience when changing ovet
valves. Tlw valve-holder part can be
removed at will by withdrawing two
small scre\vs. Ter·minals 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 softt:'nin'g the <'bonite holder-base and so
lobsening the sockets. The unit \Vas
found to be easy to mount, and to ,give
a neat and compact instrument when
a~ranged
l!ccording to the: popular
v~rtical panel and base-board st:l"le of
r~ceiver, the wiring being appreciably
simplified. The same smooth and convenient control of filament temperature as noticed in connection \vith 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 multipoint selector-switch for mounting on
the panel front is that submitted by
Messrs. Burne-Jones & Co., Ltd. The
sample, which was a H>-way swirch
with two extra stop points, occupied

a circle of 1~-in. diameter onh·, when
duh· mounted on a small panel. A
centre screw-bush. is provided, \vhich
proved to be easy to apply, and the
switch arm was free from shake and
operated smoothly. The stop points
were favourablv 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
1:rom :\Iessrs. Ripaults, Ltd., have
arrrved a number of samples of insulated wit·es and cables particularly
suitZ·d for radio purposes.
These
appear to b'e of high quality, the
appt'arance of. the silk-covered twin
flex (for battery and long 'phone leads,
t:'tc.) being particularly Flcasing. • The
twin Hex samples were of the 14/3{)
type, and in various ('olours; single
insulated wire with ·rubber insulation,
suitable for low-frequency circuits in a
receiver, W<IS shown in Nos. 16, 18 and
20; ordinary cable suitable for earthleads and aerial lead-in, with thin
rubber insulation, in 2 and 3 millimetre sizes, and a specially high-class
and heavily insulated cable with threeply covering of 4, 5 and 7 millimetre
size. The latter would be suitable for
specially heavy service, and was of the
most substantial build. It is evident
that :\fessrs. Ripaults, Ltd., have
effectively met a demand for high-class
radio cables with the types submitted
for our inspection.
Gecophone Geared Condenser
Messrs. the General Electric Co.,
Ltd., have submitted a sample, of
nominal .ooos ,uF capacity, of their
new
friction-geared
variable condenser, of square-law typt:'. This is of
the single-hole-fixing variety, and the
fine adjustment feature is carried out
by a train of friction wheels, a small
bewl-cdgt'd 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.
1 33

The fixing device has a range to
ftccommodate panels from !in. to Jin.
thick; it is deddedly complex in operation, and great, care should be tal,en
bv the amateur constructor in disniantling this part for mounting the
instrument.
It was further noticed, on practical 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 assemblv is
mounted in this bv verv small insulating bushes, with a ·screw adjustment which appears to be callt:'d for
by the very narrow spacing of the
plates, the .0005 f'F size being unusually compact. The insulating resistance,
under
normal
conditions,
appeared satisfactory, in spite of these
t1ny bushes; on testing the H.F.
resistance under operating conditions,
the condenseJ· appeared to be of favour.
able character in this respect, though a
little short of a standard pattern witn
ample ebonite insulation in the form
of wide end-plates. No terminals an.>
provided, but small soldering tags arc
s.upplied.
The maximum capacity
was around .ooos.J. 1•F, the minimum
being the satisfactorily low figure of
9cl I'I'F.
The gearing ratio appeared t~
be about 13 to 1, sufficiently fiG!'
fur separating stations below I ,ooo kc.
frequency, but hardly giving finf!
enough adjustment, in this size, for
close work between r,soo and r,ooo
kc. 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 11
result ..of the large knob fitted, and of
the grounding of the rotor and f;ame
made possible in this instrument, wene
conspicuous in an extended test around
the stations. The smaller sizes in particular 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 ..4..,
M.I.E.E., Advisory Editor to Radio
Press, Ltd.
SIR,-A few instances have been
reported during the past summer of
\Vireless 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 lightning discharge and the results likely
to arise therefrom are questions of
practical importance to all users of
wireless arparatus, and an attempt is
being made to collect information relative to actual cases in which aerials
and apparatus have suffered in this
way. I should be glad if I may use
the publicity of your columns to ask
anyone, and evervone, whose apparatus
has been d;imaged to forward full information to me at the address given
below. The data particularly required
are :-(a) The date and time of the occur,rence.
(b) Tlw position and approximate
dimensio.ns of the aerial.
(c) Th<' nature and positLon of the
earth connection.
(d) :\ brief description of surround.ings, i.e., position of adjacent houses,
trees, telephone wires, etc.
·
(e) Whether the aerial was directly
earthed or \\'hether either receiving or
transmitting apparatus ,,·as in circuit.
(f) The fu Jlest possible description of
the incident and ti1e nature of the
damagP done.-Yours faithfully,
CECIL L. FORTESCUE.
City and Guilds (Engineering) College, Exhibition Road, S.W.7.
"A NEW LOUD-SPEAKER
CIRCUIT''
Sm,- Re H'ireless Weekly, issue
September 16, " A New Loud-Speaker
Circuit," I am ha pry to inform you
that, unlike manv freak circuits which
I have set up, ·my efforts \Vith the
above have not been wasted.
The circuit, as Fig. I in the article
quoted, is most satisfactory, giving
powerful loud-speaking on 2ZY, which
is some five miles awav. Not only is
it loud, but its purity is, as stated,
superior to a crystal .and L.F. amJ?lifier; in fact, for am·one content with
quality on their home station I know
of nothing to equal it, and my experience is not small, as I have made up
all sarts of circuits from crystals to IQ
vah'es, 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 followi~g details may interest you : Vr, a D.E.s.B.; battery B, 12 volts;
resistance R, 8o,ooo ohms; V 2, a B4
with 6o volts H.T. through primary of
transformer; V3, a D.E.s.A. I2o volts
H.T., with 12 volts negative bias;
transformer, ratio 6/r, 2 ,..F Mansbridge condensers between L. T. negative and each H.T. tapping. A.T.I.
composed of 6o turns No. 16 s. w.g.
d.c.c. 3in. dia. self-suprorting, " higgledv piggledy," with taF 10 from E
end, Lissen X fm;hion.
Capacity
earth, consisting of length Electron
buded under aerial 6 in. in ground.
Aerial 7/22, 40 ft. high, 6o ft. long.Yours faithfully,

H. S.

COPPOCK.

Didsburv.
THE " OMNI " RECEIVER
Sm,-Abput three months ago I purchased Radio Press Envelope No. 5·
the Omni Receiver, and completed
same. T am very pleased with results
obtained, having had every station in
the British Isles during the experimPnt<'r~' half-hour on Monday even-

Mr. Clark's Omni receiver as described
in Radio Press Envelope No. 5.
ings and at least eight Continental
stations up to the present. The onlv
alterations in the set are a .001 I"F
variable condenser instead of .ooos !'F
for aerial tuning.
I have found Fig. 15 in the instructions an excellent cireuit for loudspeaker work, reception being very
clear with grid bias. I am using three
valves at present. . I ~m no\v making a
wave-trap from instructions in The

IJ4

Wireless Constructor to use with the
set.-Yours faithfully,

s.

E.

CLARK.

Bow, E.3.
"A CHOKE-COUPLED 3-VALVE"
RECEIVER
Sm,-In your " Unit Choke Amplifier " 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 t·egarding your " Choke-Coupled ThreeVaiH· Rl'ceiver " in Wireless IFeeklv,
date Mav 27, 1925, you may care to
hear mv experience with this sl't.
Eark in June, having decided to
acquire a wireless set and having been
told that recPption of stations north of
vVorthing was poor owing to screening 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 I had no particular
wish for long range. I added that I
had thought either of getting the
" Choke-Coupled
Thn·e-Valve
Receiver " made up for me or of bm·ing
some standnrd set, and askP<I that one
likPly to suit my requirements might
be named. In rPplv I was told that if
I intended to use a loud-speaker I had
better get the "Family Four-Valve"
Receiver dPseribPd in one of the Radi(}
Press EnvPiopes, but that for 'phones
the three-\·alw set would be quitP suitable, rarticularlv as it was simple for
a bPginner to \\'ork. Your insistence
on the exceptional puritv of reproduction of the thrPe-vahe set, howPver,
catcried the dav, and I had one made
up for me. The valves I am usin:g
are R.s.V., D.E.s.B. and D.E.s.
Daventn· 1vithout reaction has to be
detuned 'somewhat. Bournemouth an~
London are also regula~· recei\·ell
with gllod volume on the loud-spPakeil,
but a fair amount of reaction is n'quired.
A local " radio engineer ;,
· tells me that the quality is better than
anv he has heard, and that he would
lik.c to know how much of this is due
to the sPi' and how much to the loudsjwakr·r.
Probablv it is a case of
tilt\' iiflv!
·
I dcJ 'not often attempt to rf'ceive
other stations than the three named,
but ha\·e had
manv Continental
st:ttions on the 'phon~s, though no
others of the R.R.C. RecentlY RadioPads was received quite satisfactorily
on the loud-speaker.

October

I

4, 1925
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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. RICHAHDS.
Worthing.
A" POWERFUL 3-VALVE" SET
Sm,-.'\fter having built a few
of your sets from The TVireless Constructor I have built u A Powerful
Three-Valve Set," describt>d in the
April issue, by PetTy W. Harris,
l\I.I.R.E. I have given it a good tt>st
for about a month, and I am more
than delighted with the results. I am
sure it is the set many of us luwe been
waiting for. I am using a B.T.H. B4
valve in the first L.F. stage, and a
B.T.H. B; in-the second, and using a
grid-bias on each valve of about three
volts; music and speech come through
verv sweet and clear.
I found the
loud-speaker was much better with a
.002 ,uF condenser across the tt'rminals.
I ha\·e 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 \VOuld reduce the number of
oscillators who try to get three-valve
results out of two.-Yours faithfullv,
ARTHUR

DA!.EY.

Birstall.

SHORT WAVE TRANSMISSION
Sm,-\Ve would be obliged if you
will publish the present schedule of
our telephony tests.
\Ve will call : u Here Radiogiornale
tRG.''
\Ve send e\ery Sunday exactly at
15.00 l>.l\LT. ·on 18 metres and at
o6. oo G .l\1. T. on 38 metres. Input r so
watts in each case.-Yours faithfully,
ER~ESTO MONTU (Operator), liRG.
Bclingio Lake, Como, Italy.
CORROSION OF EARTH LEAD
~m,-Hcre is something to warn
your readers of. Last year I made an
" earth " by burying a lead pl.ate 3ft.
down, plus the usual layer of coke, etc.
To enable the earth to be kept clamp
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 I 22
enamelled copper stranded wire. This
wire ran down to the plate <J.longside
the galvanised iron pipe for some way.
U sin{;( a powerful supersonic heterodyne' set, reception on distant stations
fell off unaccountably, but was cured
by transfer.ring the earth lead to a
nearby radiator. Investigation of the
lead plate earth showed that electrolytic action had taken place between the
7 j 21 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

~ ''TELWAVE''

~

(Registered)

RADIO COMPONENTS
(MARTIN- COPE LAND

WeelUy

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 faithfullv
C. R. BAi;;s.
Market Harborough.
·
ENVELOPE No. 4
Sm,-My set is Mr. Har.ris' 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 gricl~hias to both. ·
All Ediswan valves, lit by a 2-volt
accumulator, and following H.T. :
H.F. 6ov., Detector 36v., first L.F.
Sov., second L.F. r2ov.
Quite accidentally I made a discovery a few days ago which may be
of interest to readers of Wireless
Weekly.
I found that an ordinarx
wrought-iron standard lamp provided
an efficient aerial for sXX. 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 tha,t
obtained from the outdoor aerial. The
latter, however, was far more eftident
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.

BLACKALL.

Neath, South Wales.

''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.

PRODUCTS)

Made in
two models

Rat~o
Raho

5:1} 18/6

3:1

"Telwave" Switch-Plug and Jack.

The "Rolls Royce" of the Radio World.
Our New Illustrated Catalogue will interest you.

TRADE ONLY SUPPLIED.

1816

THE ELECTRICAL EQUIPMENT &
CARBON CO., Ltd.,
109/ltl,'New Oxford St., London, W.C.l
135

Trade Enquiries tot
U.S. Radio Co., Ltd.
Dept. 14. Radio Works,

Tyrwhitt Road,

Brockley, S.E.4
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ELECTRADIX RADIOS
ou woul~ not use an 11
axe to wmd a watch
Y
nor a pocket compass

View of rear of 6-valve Super-Heterodyne Receiver, incorporating the essential mlits and parts .contained in
the IGRANIC Outfit.

A
message
to
Super-Het.
Constructors

See the greatest advance
in Supersonic-Heterodyne
design yet made:---

STANDS

30&33

200 WATT, 500
CYCLE
ALTERNATOR
and EXCITER.

at the

Wireless Exhibition
and Radio Convention.
Royal Horticultural Hall,

Westminster,

S.W.l.

Here you will see THE ALL-IGRANIC
RECEIVER EMBODYING the

Igranic SupersonicHeterodyne Outfit.

If you want to see the
very latest component:;
for all circuits vou
will find ail the new

It contains novel reactance capacity
coupling units obviating tlre deliberate 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 stability 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 INSTRUCTIONAL ENVELOPE for constructing a Six-valYe
Super-Heterodyne Receiver according to

on the same stands
at the

Royal
Horticultural Hall
Westminster,S.W .1

MIDGETM.C.
0'10 m/a. 22/6

TESTING
SILVERTOWN
GALVOS.

Its scope ranges from a 5/pair of British Headphones
or a 12/6 Milliammeter to
a 30,o0o volt Generator
and covers all requirements.

If you cannot call and

the Igranic system, complete with fullsized general arrangement drawing, wiring

inspect goods in our showrooms between 9 a.m. and
6 p.m., it will pay you to
send 4d. for our Catalogue
at once. Goods promptly
despatched all over the
world.

and drilling diagrams, and fully illustrated
descriptive booklet can also he obtained
from your dealer. Price z/6.

Oct.lOto 16
EDISWAN
VALVES,

R.A.F. "C" Type.

149, Queen Victoria St., London
Works a -

The new July edition of
our famous Catalogue of
Radio Bargains now contains 500 Illustrations of
electrical instruments, radio
sets and components of
great interest. Many of
these are unobtainable elsewhere and our prices are
the very lowest.
The experimenter on short
waves, the expert transmitter, or the crystal novice
will all find it advantageous
to have a copy of

CRYSTAL
SETS.

Mark ll l Tuners.

MIDGET M.C.
CELL TESTER,
2 rantee.

THE CATALOGUE
THAT SAVES
YOU POUNDS"

5 minutes from Big Ben

Write for the new
Igranic List Y73
if you cannot visit
the
Exhibition

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.

H.T. VOLT·
METERS,
C.E.C., 2-range

1,000 and 2.000

Colonial Avenue is the first
on left down the Minories
from Fen church St., or Aidgate Underground Station.

volts.

DISTANT
SWITCHES.

• BEDFORD

LESLIE

DIXO~

& CO.

9, COLONIAL AVENUE, MINORIES, E.l
and 218, UPPER THAMES STREET, E.C.4.
AN ADVERTISEMENT IN " WIRELEss VhmKLY "

Is A

GPARA!'TEE

OF SATISFACTION TO BUYERS.

Wireless Weekl.,.
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nformalion
Department~
F. C. (FRANT) has constructed the
Transformer Coupled 3-Valve Receiver 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. transformer connections. He is employing
a mushroom type, in which the
primary and secondary windings arc
wound in one slot. In Mr. Rattee 's
set the wiring 1s suitable for one

type of H. F. transformer, but not for
the kind employed by our correspondent. 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
correc-t connections for a mushroom
type of H.F. transformer such as that
employed by our correspondent, we
would advise him to refer 1 to Wireless
H'eehly for September 17, 1924, in
which a design is given incorporating
a mushroom tyre H.F. transformer.
J. 0. C. (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

the loud-speaker is poor and spasmodic. 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
r<1pidly until almost inaudible, and then
again increase in volume, after a short
while.
We would advise our correspondent to pay attention to the two
grid-leaks R8 and R9; that is, the two
associated with the two resistance
c;apacity coupled amplifying valves.
Should these components develop high
rcsistances, the grids of the amplifying

Only7/-Each
and Guaranteed
for Twelve Months
So carefully are Bowycr-Lowe H.F.
Transformers matched and tested at
our works that you may buy any two
at random and use them with perfect
confidence for two stages of H.F.
Amplification.

Sir, you've been looking for me!

R

IGHT along you've wished for a better fixed
condenser, and now, at last, such an instru..
ment is obtainable. The Efficient Watmel is my
name-a better fixed condenser. superior in 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 a.ee me.
Oose
examination will decide you that I'm the fixed
condenser you've been looking for.
Watmel Test Report.
Prices.

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 Transformers cost less than most. Ranges are
tnadc covering all wavelengths from ISO to

' 2.000 metres and up. as well as a special
Neutrodyne Unit. All are sold at a uniform

1. Mica Insulation uP
to 2,000 volts

, price of 7/-

8. Complete Condenser

Ask for them by name and see that you get
them.

up to 1,000 volts.
Capacity checked.
Insulation up to 500 volts
after Final Assembly.
li. Final Capacity Test.
PASSED OU'l' IOO';t0
EF}..,lCIENT.

a.

f.

Bowyer-Lowe Matched

Capacities for Standard Grid
Con4e,nsers.
•00005 to ·0005 .. 2/6 each.
BtaD{:ard Fixed Condensers.
·002, ·001
2/6 each.
3/6 ..,cb.
•0025, •006
Combined
Ccndenaer ..

Grfd
.. ..

J.eak and
3/- e&ch..

The Watmel Wireless Co., Ltd.

H.F. TRANSFORMERS

332a, GOSWELL ROAD

- LONDON, E.C.l.

Good dealers stock them, or you may order direct.

BOWYER-LOWE CO. LTD., LETCHWORTH.
llepresentatit.•e for LancaBhire and Cheshireblr. 1. B. LEVEE, 23 • .liarUey Street, Leveoshulme 1 IIIAllCHESi'EB,

FLETCll 1,,'11.
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valves would become choked and
account for spasmodic reception on the
loud-speaker. \Ye \Hluld suggest that
both grid-leaks be changed for ones of
low value, such as ·5 to 1 megohm, or
e\·en if ncccssan· down to .25 megohm
for the latter, Rg. This shnuld result
in tht: 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 adviS{' our correspondent
not to attempt this, as difficultv is
usually experienced before a set with
two high-frequencv amplifiers is made
to work satisfactorily, and once a good
arrangement of layout and wiring is
obtained it should hP adlwred to. The
Incorporation of comFlic:1ted s\\·itching
would probably completely upset the
balance of the recei,·er, and is. therefore best omitt{•d.
The two H.F.
valves can quite easilv be cut out of
circuit by removing the first two valves
and the t\YO H.F. transformers, and
by plugging, by means of a flex lead,
from the grid socket of the first \·alve
to the socket of the second H.F. transformer which is connected to one side
of the detector grid condenser.
S. D. (CAMBERWELL) employs a
detector valve followed by two resistance capacity coupled amplifiers,
and complains that although he gets
London at excellent strength, he is
never able to obtain the more distant
stations, although he feels a set of
this type should be capable of giving

MAKE SURE OF
PERMANENTLY
GOOD RESULTS
wben you build your set
by soldering all connections with the

. ELECTRIC
tUt1tftt SOLDERING
RADIQ_~

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 nc.sults on the
more distant Mations, for although the
aerial is 40 ft. ahoYe the ground , the
di;~gram
shows it to be suspended
between two chimneys at a distance of
only 5 ft. above the ·roof. The lead-in
is also brm;ght down closp to the roof
and wry close to a wall before entering
the window of the room in "·hieh the
set is worked.
From the letter it would appear that
suitable precautions hm·e been taken
in insulating the aerial at the various
points where it goes o\·er the roof and
is led in, but \Ye would state that
ins.ulation is not the onlv <:onsideration
our correspondent shOLild. stud)", but
that '' isolation " is equally important.
Where an aerial is wrv close to the
·roof of a building certain unwanted
losses are bound to be introduced, and
we think a much better arrangernt>nt
would be to take tlw aerial from one
chimney to a pole situated at the end
of the gm·den. By this r,neans isolation would he considerabh· impnlved,
and losses dut> to absorption ·reduced to a certain extent, so that there
would be a much better rhanre of distant 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

Erratum
\Ve regret that a slight ermr was
!)resent in the theoretical circuit shown
on p:1ge 66 of Wireless Tl'eel.:ly for
September :;o. In this the third contact from the left of the first double
ti.lament jacl' is shown connected to
the third contact from the left of the
second double filament jark.
The
former contact should be joined to the
second contact of the lattet· jack and
not to the third contact.

COILS

MAXIMUM

MINIMUM

Efflclencu

Capacltu
Damping Effects

Strength

Resistance

below

WATERPROOF

Coil

Wave Length nslng ·ooJ Variable CDnilenser in Parallel
MAXIMUM

13
26

'

ao

35
40
50
73
100
150
200
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HAWK
rri~e•

Always ready, ever•
lasting,
neat, and
complete. Packed in
wooden box with instructions.

I

a number of modern va.lves is due to a
particular process employed to remove
the last traces of gas occluded in the
metal electrodes and the glass of
vah·es. The particular proress responsible for the mirror-like effect is known
as the " Getter " process.
l) sually
metallic magnesium is employed, a
small piece of this metal being fixed
to the anode of the valve during construction. Valves to be "gettered "
are exhausted in the normai manner
and are tlwn heated, either by the
edd\·-nttrf'nt method or by lighting the
filament and apph·ing a high potential
to the plate and grid, when the mag-.
nesium volatilises, combining with the
last traces of gas, thus .gidng very
high vaeuum, which is essential with
certain t\pes of dull-emitter valves.
Our eorn·spondent is further rt>ferred
to Wireless H'eehlv, Vol. 7, No. r, for
a fuller ''xplanat!on of the process
invoh·ed.

OUTFIT.

Soldering is simplified
by this new invention
which works from any
wireless accumulator
without needing any
gas, fire, or lamp. The
CARBON soldering-bit
needs no tinning or
cleaning.

PRICE

October

250
300
400

Tel. 832 Kingston.

lUNIMUllf
190
240

895
435
515
680

360
370

835

485

1250
1820

600

815
960
1870

2300
3100

2200

3750
4500
4950

2300
2500

PitiCE.

2/2/4
2/4
2{6
2/8

3/3/4
3/10

4/8
5/4
ll/8

8/6/6

Postage !ltl.

Or

write for

free descriptive leaflet
No. 24.

GOSWELL EfiG1NEERING GO.. LTD.,
95 to 98, WHITE LION ST., LONDON, N. I

LIBERAL TRADE TERMS.

'Phone : North 3051.

Eold by aU Wireless Dealers
Sole M anujactu1'ers 1

The Hawk Coli eo .,

LTD.,

ST. IARY'S ROAD,
SORBITOl, SURREY.
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TheAL£-CQNCERT
DE LUXE
RECEIVER

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 dean-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 SXX. 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

RADIO PRESS
ENVELOPE
No. 4

ENVELOPE No. 4 specifications. The
Radio Press Envelope system is the safest and
simplest way for the novice to build his set.
Percy W. Har~is, M.I.R.E., 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 photographic reproductions showing all the details
of the receiver.
Obtainable at all Newsagents. Bookstalls. your local
Wireless Dealer, or direct from Dept. S., Radio Press.
Ltd. F'or prompt and sure delivery when ordering
direct please write your name in BLOCK LETIERS.

RADIO PRESS
ENVELOPE No. 4
PRICE

2/6

RADIO PRESS LTD.

POST

BUSH HOUSE STRAND, W.C.2

FREE

How to Make

The "All-Concert de Luxe"
Receiver

2/9

By PERCY W.
HARRIS, M.l.IU~.
Editor o/
"The
Wireless Constructor."
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Marconiphon< Pub·
lication No. 425
Ri•.,Ju/1 Particulars
onJ curves for etJCh
I uP• of "/Jeal"

T rantformtr. Ask
uour dtoltr for a
<OI>V·

~ ~7/ze

•

L

·

MarCOI\.LP"O"e

,IDEAL
Transformer
and ,,IDEAL JUNIOll'Transformer
The Marconiphone " Ideal" range of transformers
provides a type for every specific purpose. With
their use very extensive amplification is possible
without distortion. Energy losses are reduced to

Any " Ideal " Transformer will be repaired or replaced free
of charge if a break occurs in the windings within six
months, subject to reasonable usage.
"IDEAL" TRANSFORMERS are supplied as follows:Type "A," ratio 2'7 to 1; Type" B," ratio 4 to I; Type
"C," ratio 6 to I; Type" E, ratio 8 to I.
Each complete in metal case
•

35/

the minimum, inter-capacity effects between the coils is absolutely minimised. interaction between stages of amplification ·
is impossible and nearby components are not alfected.
"IDEAL JUNIOR .. TRANSFORMER. This type has
" Ideal" Transformers are rigorously tested at each stage
been produced in a ratio of 3- to I , for it was found possible
in construction, the highest grade materials are unsparingly
at this ratio only to successfully retain in a simplified form
used throughout. and the primary windings are impregnated
the standard " Ideal .. principles of construction.
with a special bakelite compound thus ensuring the most
Supplied at the popular price of •
perfect internal insulatio,; po~sible.
At your radio dealers

?.5/

Announcement of THE MARCONIPHONE COMPANY, LIMITED, 210-212, Tottenham Court Road, London, W.l
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Two , Burndept instruments that \ will make
your crystal or one•
- loud
valve set gzve
•
speaker receptzon
F you want to listen to broadcast by m~a ns
of a loud speaker and your set is giving
·
good results on headphon es, t h e E thoph one-Uniplex one- valve amplifier and th e
Ethovox Juni or L oud Speaker w ill interest
you . If cost is a consideration th ere will
be no do ubt about your c hoice, because
th ese instruments are surprisingly inexpensive in spite of their efficiency !
Owing to its special construct ion, t he
Ethophone-U niplex is a really distortionless
amplifier and its reproduction of speech
and music is all that could be desired .
T he i nstrument is suppl ied with a Burndept
Super Powe r Valve (T ype L. z4o).
The Ethovox Junior Loud Speaker gives
spl endid resnlts with low powe red sets
and its rendering of broadcast is clear and
very pleasi ng.
T he inst rument, which is colo ured a deep
shade of mahogany, is supplied wit h a fi,refoot lead.
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The Ethovox Junior is r6~
inches in height and the
flaiT is no less than rr ,\
inches in diamt>ter. The
<>ensi tive magnet-system is
adjustable.
P.::-ice, either 120 or z,ooo
ohms resistance,

£2:2 : 0
Price of E thophone-Uniplex
(below),complcte'>\'ith L Z+O
vah·e,

£4: 4 :o
Licencx-, 12 S.
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BURNDEPT
HEAD OFFICE : Aldine House, Bedford St.,
Strand, London, W.C.2.
T cl, plttUM :

Gcrrard

907~ .

Tel eg-rams : ~urndc11t. \~1 estra.nd, T.,.o ndo n,

B RANCH E S at Birm ingham, Brighton, Brist ol, C:td ifj>, Ex<>ter,
Glasgow, Leecl~ . L iverp ool, l.Vlaucbestf')". N'ewca stl<'. N ort ha mpt on. ~end No,lingham.

Furth er part iculars of t hese new
Burndept products ar e given in
the w o-page Burndept ca talogue,
a copy of which will be sent
free on application. The Burndept
Range includes
everything for
radio reception, from componen ts

to complete installa tions.

ANOTHER STEP FORWARD
Radio Press American House
EADE:RS
of
Wireless
Weekly ·will be i?tere.s:ted
·to hear that followmg upon
the visit of Mr. Percy VI. Harris
to the United States to investigate the radio position t:here-,
Radio Press. Limi1ed, have now
decided to open an American
house, with offices in the heart of
Ne.w York, thus enabling readers
of our publications in this country
to keep right up to date with all
developments ta-king place m
America.
The impo-rtance of this step to
the Britislh experimenter, and,
indeed, to the whole art in this
country, can scarcely be overestimated. No long·er will it be
necessary for the British enthusiast :to vi-ew new experiments in
America through American eyes.
New apparatus, new 6f'cuits, new
valves, and, what may be still
more important, new tendencies
which are showing tlhemselves in
ra-dio design and developments,
will all be reported upon immediately, if necessary, by cable, by
a competent ra-dio ·expert, fully
acquainted with radio mattet·s on
both sides of the Atlantic.

R

Diroctor oj H.esearch :

Maior JAMJ:S RoBINSON, D.Sc.,Pb.D.. F,lnst.P.
Deputy Director of Research :
Capt. H. L. CRoWTHER, M.Sc.
ASIJistant Editor :
i'ERcv W, HARRts. M.I.R.E.
Sdentific Adviser :
Prof. G. W. 0. Howr, D.Sc., M.I.E.E.
Advi.<ory Editors :
Prof. R.WHIDDINCTON, M.A.. D.Sc .. F.R.S.
Prof. C. L. FoRTESCVE M A. M.LE.E.

The manager of the new
Ame1rican ·house is Mr. A. H.
Morse, A.M.LE.E., M.I.R.E.,
who has held many important
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positions in radio both in England
and America, and wlhos-e practical
acquaintance with the art dates
back to the very earllest days.
Fuller -details of Mr. Morse's
career ar-e given on another page,
and his "tanding in the world of

wireless may he gatiged from the
fact that for some time the hel-d
the position of Managing Director
of Marconi's Wireless Telegraph
Co., Ltd., of Canada.
It will be seen that Mr. Morse
not only lhas cons,idera:ble experience of administrative matters,
but l1e has also a wide technical
experience of the art. This combination of administrative -experience and technical knowledge is of
no little importance, since the task
of obtaining full information
on technical matters is not easily
performed.
Mr. Morse's standing assu10es for him ~he entry into
many places which are normally
difficult of access, and his: personal acquaintance and friendship
with some of the greatest men in
American radio will be of inestimable value to ·him.
The offices of R~adio Press in
America will be situated -in the
Bush Building, \1\Test 42nd Street,
New York City, one of the finest
office buildings in America, and
we have no doubt that before long
Radio P.ress, Bush Building, New
York, will become as well known
as Radio Press, Buslh House,
London.
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Some Methotds of Connecting Valves
By Cap,aia H. J, ROUND, M.C., M.l!?.

Chs~~h~~~!oh

Dopa"m'"' af

•h• Ma.ooai Co., L•J.

lt

This article, which is the first of a ser:ies to be contributed to "Wireless Weekly" by Capt. Round, discusses
the r.;lative merits of the various metho'ds of connecting valves in circuit for reception.
+++++++•••••••+++++++++••••••~••••++++++++++++~•••••••+++

N both transmitting and receiving circuits
we use a number of alternative ways of
connecting, which give equivalent results,,
but each of which is more convenient or
more economical in a particular case.
Two of the best examples of this equivalence are the so-calle,\ " top and bottom " feeds to a
circuit. Both produce exactly the same result except
for minor eliects, hut sometimes one way is more
desirable than the other for purely practical reasons.

The Simplest Methods
Let us examine a
arrangements can be
An aerial is required
grid bias is required

very simple case where several
used to arrive at the same result.
to be connected to a valve, and
on the first grid.

.... •••c••••++++++++++++.

the battery with a low-loss condense!- of large value;.
Fig. 4 is really the best practice. X in the figure is
either a leak or a cho•ke, and the condenser wants
to be large enough not to have much potential llrcp
ncross it, and, of course, if amplitudes are large, reconsideration on account of grid currer:t is necessary.

The Use of Choke Coils
In the circuits mentioned, losse~ of battery enngy do
not enter, so that there is really nothing to choost>
between a choke and a leak, if the leak is o.f high
value, but we shall meet m~mv other cases where the
use of a choke is essent;a], imd a little careful consideration of its working· will be necessary.
In Fig. 5 we have anc inductance L in s~~rics with a
condenser C, an ordinary resonant circuit.
If \\e
build Fig. 6, so that LI and Lz in pnrallel have the
same inductance as L, we have (neglecting resistance)

Figs. 5, 6 and 7.-These diagrams may be compared
with Figs. 8 and 9 below.
Fig. 1.-careful insulation
of the filament battery is required with this circuit.

Fig. 2.-Here the grid bias
battery is at H.F. potential
to earth.

Fig. I represents a way o.f rioing this, but we have
run into an objectionable feature in that the negative
terminal of our low-ten!'.ion battery is no longer nt
earth potential; not, pl:rhaps, a very serious .error in
a simple one-valve circuit if care is taken to insulate
the battery, but t}1is is not alway·s easy to do, and a

Fig. 3.-With this arrangement the grid bias cells
must be shunted with a condenser.

Fig. ·4.-X in this circuit
may be either a leak or a
choke coil.

battery leaky to earth v,ould be liable to give noises
and incidentally to run down t.he 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, becaus·e it necessitates shunting

an equivalent circuit. Tbe sum of the currents through
I.I and L2 is equal to that in L, and they are
divided inversely as the inductances LI and Lz. If
we make Lz very large it will take negligible current
compared with LI, but it will still be part of the circuit.
Incidentally trouble may occur due to capacity effects
in Lz if the inductance is made too large, but this is
a practical affair.
Modifications
.V.'e may now put blocking condensers in at C1 and
Cz (Fig. 7). If these condensers are so large that the
potential across them is small compared with that

F1"g. 8.-The normal " bottom
feed" circuit.

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 still
not altered the circuit, and we can use this arrangement to give us apparently a quite different valve
connection.
Fig. 8 is the normal bottom plate feed and Fig. 9
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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 C2, and we
get the very well-known choke-fed plate circuit.

Fine Wire Choke Coils
This little hLt of diagram reasoning shows that the
choke carri-es 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?

Fig.10.-The circuit of Fig.
9 in a better known form.

Fig. 11 .-This simple tuned
anode circuit with crystal
detector has certain disadvantages.

Because Fig. Io is very often more convenient than
Fig·. 8, in that we can up off our main inductance
with the g-rid of anothe.- valve without having to worry
ab~:,ut H. T. potentials getting :~t our grid, or in a
transmitter we can remove .hngerous I-LT. from the
oscill:1tory coils.

Tuned Anode Circuits
Of course, .there are other methods still, such as

sr.condary windings round our o~cillating- inductances,
very often used, in fact, in both receiving and transmitting transformers.
\V c will, however, take up a •:ase where this information reg-arding 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 recti·fier. The circuit of Fig.
11 is O.K. unless we want to put in a potentiometer
on to the crystal, when we shall find we cannot us,•
the valve battery for the potentiometer. Fig-s. I 2 and

Fig. I 5 g·ets over this difficulty, and is similar l()
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
circuit capable of receiving (because of the aerial) lowfrequency currents sucl1 as from A.C; mains.
The
circuit can apply these unwanted potentials to the g-rid,
and .the valve .will then amplify them to the phones.

Fig" 14.-LeakageoftheL.T.
or H.T. battery will tend to
short circuit the secondary
(T2) of the L.F. transformer.

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 can:ies 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
::tt 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-freq[\ency chokes
hHs to be carefully considered, and the best form seems
to be to wind them of fine wire in one layer of a value

Figs.12 and 13.-Showing tu:o methods of using a
;choke coil which give more satisfactory circuits than
that of Fig. 11 .
I 3 show two ways of using- the choke to get a much
nicer circuit.
In both cases the H.T. gets removed from the telephones, where it is always a possible source of 5hock
or trouble.

Fig. 15.-This shows some
improvement over Fig. 14,
but interference from A.C.
mains may be troublesome.

Fig.16.-The only serious objection to this ci_rcuit_ is
that the telephones are at H.F. potential to earth.

of inductance five or six times the main inductance.
If layer-wound chokes of- large value are used, there
is a danger of forming wave-traps at certain frequencies.
·

Transformer Circuits

Reflex Circuits

The greatest difliculties arise when chokes have to be
made to handle a big rang-e of wavelengths. A bold
alternative to all these simple circuits rs the transformer circuit, but as this introduces at once ideas of
ratios of transformation, with a 11 its complications, I:
will leave it till later.

Suppose we wish to reflex the circuit, Fig. I 4 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 T2.
141
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pressed upon the microphone are of
all frequencies ranging from so up
to s,ooo or more, it is obvious that
there will be two side tones for each
particular frequency, so that waves
radiated \vill consist of the carrier
wave and a fairly broad band of
side tones.
This side band extends, as we have seen, to plus or
minus s,ooo cn:les on each side of
the carrier \Va~c, and if satisfactory
and distortionlcss speech or music is
to be received, then it is essential
that not only the carrier wave, but
the "hole of this side band also,
shaJ,J be satisfactorily received.
Flat-Topped Resonance Curves

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 particular circuit chosen so
sharp, that is to say having· so
t>arrow a band width, that the undesired stations may be <>liminated
and the wanted station brought in
by a suitable adjustment of the
tuning controls.
The problem, however, 1s not
quite so simple as this, owing to
the fact that td.ephony is not confined to an isolated frequency, but
requires a considerable . bm1d of
frcquencief> for the satisfactory
transmission of speech or music.

I

Frequency Bands Required for
Telephony

1t is a little diflicult at first sight
to appreciate, without recourse to
mathematics, why telephony should
require a band of frequencies.
A
physical interpretation, however,
may be obtained by considering the
problem as the reverse of a wellknown problem in receiving. If a
high-frequency oscillation is moclulatcd with a second high-frequency
oscilhition of a slightly different
frequency, the well-known heterodyne note is obtained. This hetero..

dyne note is produced by the alternate addition and subtraction of the
currents in the two oscillations.
Due to the slight difference in frequency, the currents alternately
come in and out of step, so producing a variation of the resultant
amplitude which gives the heterodyne " beat" note.
Modulated C.W.

This principle .is illustt·ated in
Fig. 1. Now the process in a telephone transmitter is the exact
reverse of this. \Ve have her·e a
continuous wave which is modulated at a low frequency, that is to
say, if the high-frequency wave
were modulated with a pure note of
a definite frequency, the modulated
wave would be as seen in Fig. I.
This same type of wave, however,
\VC have just seen to be capable of
being produced by two waves of
constant amplitude, but having different (high) frequencies. Thus it
will be seen that the modulation of
the original carrier wave gives rise
to two additional high frequencies,
whioh are known as side frequencies
or side tones.
Side Bands

The frequencies of these side tones
are constant for a given note, but in
the case of speech or music where
the low-frequency vibrations im142

Now consider' the ordinarv re<.onance curve.
It will be s~en ~hat
the current has a maximum at one
frequency, and as the frequency
varies on either 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 hi<Yher
side ba;1d frequencies will not produce the same currents in the tuned
circuit as the carrier wave will.

Fig. 1.-The combination of two
high frequencies produces a third
high frequency modulated at a lower
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,
Th~ ideal resonanee curve. for
this type of work would be one as
shown in Fig. 2, having a flat top,
so :that it amplifies all t]:Je frequencies equally well within the
band, and a sharp vertical cut-off.
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An absolutely square-topped resonance curve is, of course, not a practical proposition, but fortunately we
can obtain a very close appmximation to this ideal condition.
Use of Band Filters

The only effect of varying- the
resistance in a sing-le tuned circuit
is to alter the scale of the resonance curve.
This point ,,-as made
clear in my last week's article, and
it will shortly be seen -that no matter
what r.esistance we choose, we
cannot obtain a satisfactory solution of the difiiculty.
It is found
that if g-ood speech is to be
received, then the amplitude of the
oscillation at a frequency 4,ooo
cycles different from resonance
must not be less than one-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~-"'J .s!1ows the (;urv~~ in ~-hich
tlus c&ftdttJOn of affatrs ts fulnlled,
and it will be seen that at a frequency Io kilocycles away from
resonance the current is still appreciable.
Now 10 kilocycles is the
closest sp<.teing- · which can exist
between broadcasting statiuns without
serious
difficulties.
The
majority of broadcasting- stations
are spaced a littl·e farther apart than
this, but there are stations working
with a frequency difference of only
I 2 to I 4 kilocycles. Thus if a sta-$
tion was being· received with a frequency diff.er~nce of, say, I .f kilocycles from a local station \Yhich,

Fig. 2.-A Rat-topped resonance
curve is req.uired for telephony.

J.>y virtue of its proximity, was
supplying- Ioo times the amount of
energy or more, the selectivitv of
such a circuit \Yould be totally
inadequate.

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-siclecl.
It can be shown that the resonance
curve obtained with two s,imilar
coupled circuits is obtained by
squaring the ordinates of the reson-

1

the resonant frequency
should
reduce the currents to I j Io,ooo of
the resonance value. A Io per cent.
departure from resonance at the
ordinary broadcasting frequencies
employe-d would mean a difference
of from 70 to So kilocycles. Such
a circuit would at a. frequency differ~
ence of ro kilocycles only giv.e a
current equal to .oooS of the
1·esonant value, which will be seen
to be satisfactory Jor ordinary wirckss reception.
Distortion Due to Reaction

I

I
.I
I

..___9±0::---~o

lOS

110

- - !reqvenc_y ( KcJ
Fig. 3.-A resonance curve for. a
single circuit complying with the
condition for good quality,

ance curve obtained for a sing-le cir-.
cuit. This has been done in Fig. 4,
from which it wiU be seen that a
considt:rabl y steeper cut-off is ob,tained g-iving 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-oil' on the higher side bands, an<l
it is necessary therefore to increase
the b.md width of the resonance
curve. 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
Pesonance curve as shown in Fig. 5·
It will be seen that this curve is
not 1 only widet· at the top .than
t'hat of Fig-. 3, hut has a much
sharper cut-off towards the bottom.
This means to say that
the various side band frequencies
·will all be r-eceived perfectly satisfactorily, but that interfering stations at a g-reater frequency difference 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.

Coupled Circuits

Band Filters

The solution of the diflicultv lies
in the use of a serie's of c<)upled
circuits. If the first resonant cir·
cuit is coupled to a second tuned
circuit, either directly with a loose
coupling, or through f!, valve, in
order to make ap for any loss of

Professor G. vV. 0. Howe has
recentlv ,,·orked out some actual
figures. for the resistances necessary
in the various filters in order t~
comply with the conditions.
He
takes as his criterion of selectivity
that a 10 per cent. departur-e from

143

Now with a single circuit having
an inductance of 8o 11H and a capacity of soo flp.F, the -effective
resistance to obtain a r-esonance
curve as !Sharp as this would have to
be .oo8 ohms.
It is po~siple by
using suitable reaction circuits to
ohtain such a very low resistance,
but if this were done the telephony
would be hordbly distorted. This
would be due to the fact that the
cut-off \HlUld be
sharp, and only
a very small percentage of the side
bands would be satisfactorily ,reproduced. The problem may be studied
from another ang-le, which "erves to
render the importance of the srde
bands a little clearer.

too

Another Point of View

T:he growth or decay of current
in a circuit depends on the resist-

90

95

100

~Frequency

105

110

Kc.

Fig.4.-This curve has a flatter top,
but the cut-off is too sharp for gQod
quality.

ance thereof. In a circuit hav.ing
extraordinarily low resistance, such
as that which we hav-e just considered, the building up and dyingaway of the oscillation would be so
slow that it would be unable to
follow the variations of l'Urr-ent
sent out by the transmitting station. Consequently, instead of the
reeeivpd ·cur rents varying· accordingto the modulation impressed on the
transmitter by the microphone, they
would Jag· 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

\V e have just seen, however, that
in the case of a chain of tuned circuits coupled to each other, the
desired sharpness of cut-off may be
obtain<:d while the top of the ·resonance curve still remains fairly broad
and Hat-topped if suitable resistance

90

95

100

~F~equency

105

1/0

Kc.

Fig. S._:_By inserting resistance the
sharp cut-ofF is still maintained, but
the band width is made larger.

is inserted.
Profes·sor 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,ooo cycles removed from the
resonant frequency, shall not be
less than one-half. For this condition to be fulfilled, the resistance
required in each circuit is
2.31 ohms for the si.ngl~ circuit,
3·97 ohms for two circUits,
5.2 ohms for three circuits,
6. I ohms for four circuits.

tivity is to be obtaine~l with perfe:t
reproduction ; but 1f a certam
quality can be sacrificed, then three
<:ircuits only may be employed.
Practical Application

\Ve now come to consider what
these results mean when interpreted into terms of practical conditions in a receiver. The problem
really depends upon how much
selectivity one is prepared to allow
for. Jt 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 high frequency of 4 ohms, a condition
which is bv no means easy to
comply wit!;, then we shall get
satisfactory quality, but we shall
not
get
particularly
selective
results. l~eaction could, of course,
be introduced on to one of these
tuned circuits, which would have
the eff~ct of improving the selectivity to a considerable extent. It
would, however, cause a very
noticeable alteration to the quality
o·f the telephony.
Four-Circuit

Tunin~

The problem is a little better if
three circuits are employed. Here
we may arrange for the circuit to
have a resistance of 5 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 he
required for receiving those sta-
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tions which are close (in frequency)
to the local station.
If, as a practical compmmise,:
one is prepared to sacrifice a certain amount of quality in receiving
these stations, which after all are
only a few out of the whole broadcast band, then the application of
reaction upon the third circuit
would result in the desired selec·
tivity at a slig-ht sacrifice of purity.
If four circuits are used, as has
been seen, both selectivity and
quality arc absolutely satisfactory,
but the difliculty of operating such
a '-et rules if out of court for all
except the more advanced experirr;cnters.
Hi~h-Frequency

Resistances

Jt should be remembered that
these values of resistance which
are g-iven are all high-frequency
res1stances.
Mr.
Cowper
and
others have shown in these columns
that it requires very special construction to obtain a coil suitable
for tuning at broadcast fre<uJencies,
which has a resistance as''!!1ow as
5 ohms. Added to this are all the
resistances due to stray capaotH:s
in the circuit, due to the dampingof the valves, and here ag-ain Mr.
Cowper has shown that anything
from 40 to So vhms may be introduced by the ordinary grid condenser and leak method of recti fication. It ,,·ill be seen, thercforP,
that even if one decides to use only
three circuits, very particular care
must be taken, in designing those
circuits, to keep the resistance
do\vn as low ao; 5 ohms.

Three Circuits Essential

If a single circuit, however, w:ere
made with such a high resistance
a<; 2.31 ohms, then at a frequency
difference of So kilocycles ( IO per
cent.) the current would only be
1/33 wh~t it is at resonance, which,
of course, is nothing like selective
enough. The ratio of the currents
at resonance to the currents at a
frequency 10 per cent. away, is
given by Professor Ho.we for .the
particular values of res1stance JUSt
quoted.
For a single circuit this
ratio is 3:l·
For two circuits 337·
For three circuits 4,o6o.
Fo1· four circuits 24,300.
It "ill be remembered that the
criterion laid down was that the
currents at To per cent. detuning
should be I j 1o,ooo of the resonant
value and it will be seen that this
condition is obtained some\vhere in
betwsen 3 and 4 circuits. · It is
therefore necessary to use four
tuned circuits, if adequate selec•

Herr Rarmstorf, who is seen testing the telephones while a microphone
is attached to his helmet, recently successfully spoke by wireless from the
bottom of the sea near lleligoland. His speech was,J'elayed via land-lines
from various German broad;:asting stations.

H4

1925

Wireless WeelUy

October 21, 1925

.......... • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ... • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ........·a

RADIO PRESS LTDo 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.
Morse, A.M.J.E.E., M.l.R.E., who has been appointed
manager.

i

........................................................
the cities of :\Iontreal, Otut\\·a and
Quebec.
In H)07 he proceeded to the
Pacillc t'oast to take charge of five
wireless stations for dw Canadian
Government, and on the completion
of this contract he entered the
'-ervice of the United \Vireless
Teleg~aph
Company in Seattle,
spending the following· year m
Alaska. In 1909 he \Yas appointed
Mr. A. H. Morse, A.M.I.E .E., M .I.R .E. supe1·in ten dl"'n t of construction and
+ maintenance fo-r the United \Virc•-• • • • • • • • • • • •+++• • • • • • • •• le"s Teleg-raph Company, and early
in the next year he returned to
E have much pleasure in inLondon to take charge of the4technitroducing to our . readers
ral side of this Company's European
Mr.
A.
H.
M o r se,
business.
A.M.I.E.E., M.I.R.E., on his apWith the Marconi Co.
pointment as Manager of the
\Vhtn the Marconi Company took
American House of Radio Pres~.
over the business of the N ort hem
Ltd. Mr. Mor~e has been actively
YVircless Teleg-raph Company in
concerned with the technical side of
1912, :'vr r. l\lorse joined the former
both wired and wireless telegraphy
company.
Three years later he
for some years.
\\·as appointed adviser in wireless
matter,- to the lndo-European TelePost Office Tele~raphs
graph Company.
l\'Ir. Morse reIn 18<)7 he entered the Telegraph
turned to Canada in l9It), when he
Service of the General Post Otlice
accepted the position of l\lanag-ing
in London, leaving this in April,
Director of Marconi's \Vireles~
I9oo, when h~ lc.ft Eng·land to
serve in the South African \\'ar,
with the Teleg-raph Section of the
Royal Engineers.
On his rdurn
to England in 1902, for a short
time Mr. Morse was engaged in
journalistic work in Fleet Street.
In 1904 he proceeded to \Vest
Africa, where he carried out the
construction t)f the first teleg-raph
line built to communicate ,,-ith
Sokoto.

I

I
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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 resignation with this object in view.
Radii> 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.

.·············;:t··················
...............
~. R.A.F. REUNION DINNER !.
.
...............................................
The annual reun-ion dinne" for
past and present officers of No. r
(T.) \Vireless School and Squadron,
Royal Air Force, will be held 111
London on Friday, Hecember 4,
192.').
All ot1icers interested should communicate with the Hon. Secretary.
l\fr. J. F. Herd,
Ditton Corner,
Datchet, vVindsor,
who will send fuH particulars.

in Canada

On completion of this contract
in Africa he proceeded to Canada,
'';here in 1906 he entered the service
of the He Fu•rest \Vireless Corporation as consulting engineer.
The following- year he "as appointed Superintendent of this
Company.
During his period of
service •With the De Forest Company, Mr. Morse \vas in charge of
the compiete system of wireless
telegraph communications bet\veen

The receiving ap~aratus used on aircraft for the reception of telephony
from ground statrons. The remote control unit is seen in the centre ol
the photograph.
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1The

Nature and Sources of

~~~~~s~~~~~;~~:h

I

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 •

.................

............... ..

·~

be more of the nature of brush discharges.
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

A visible lightning discharge may be regarded as one cause of atmospheric
disturbances.

N these days, with millions of people using
wireless, there is no
·
necessity to describe
.
the crashes, clicks,
and rumbling noises
orf atmospherics ,vhich are obtained
on all wavelengths.
They are a
nuisance to listeners, but to some
other classes of people they are
c2',tremely useft!l.
Unfortunately
from the broadcasting point of
vie\v, and also from the point of
view of carrying on long-distance
communication, they are unavoidable. However, to the meteorologist they arc full of interest, and,
further, to the pure scientist, they
are a fruitful field for investigation.
Signal Strength of Disturbances

In any particular reg·ion these
crashes and clicks and rumbling
noises have an average strength, and
for perfect broadcast reception it !s
essential to have the received signal
strength much greater than the
average strength of the se disturbances, and in this country at
the present time broadcast transmitters 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
ci:tlled bv the name of " AtmQo.
sphcrics;" but they have othe,·
-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 tl1at they are
due to lightning discharges in the
atmosphere.
Thunderstorms do
undoubtedly produce these disturbing noises, but opinion seems very
definite that they are by no means
the only cause of atmospheric disturbances. Before inquiring closely
into the real causes, we may cor;sider other disturbances pcct;liar to
certain localities, which arc of the
same nature as atmospherics, and
which are often confused \vith them.
Power Lines

In S\Yitzcrlancl and Mexico, ,,·here
there arc long lengths of highpower electrical transmission lines
at high voltages, a larg·c number of
disturbanoes are obtained which are
due to discharges from these hightension lines.
Such disturbances
may be easily visible or they n1ay
146

An instance is on record wher,;
observations of atmosphe.rics were
s:multancouslv recorded in Berlin
and other pla~~es in Germany, and ;t
was found that :here were more of
these clistu rbanccs in Berlin than any
other place in the country.
This
was nndoubtecllv due to the large
number of elect~ical power lines in
Berlin.
Other Causes

Also the presence of long lengths
of
overhetd wire.s
accentuates
the disturbance due to atmo-'
spherics, as they act as collectors
of the \\·aves, re-radiating them to
receiving iterials. Another source
of disturbance for 'vhich atmospherics are wrongly blamed is a
faulty high-tension battery in one'~
mvn reccivin~~- apparatus.
Lightning Flashes

There is not any doubt that lightning flashes do produce atmospheric
disturbances. :\lany instances are
on record where observations of
lightning Hashes have been recorded by eye and in telephones or
loud-speakers at the same instant,
and it can be considered as bevond
doubt that lightning· discharge~ are
one source of atmospheric disturbances. \Vhether they arc the
only sources is a very difficult question, but opinion seems to be that
lightning flashes are not by any
means the onlv cause of atmQo.
spheric disturba~1ces. In fact, the
distance over wh!ch an atmospheric
which is due to a lightning dis-·
charge can be heard is usually not
greater than 1 so miles.
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Natural Spark Transmission

occurrence, and places where few

atmospherics are observed. Also a
It is qui.te easy to understand
great number of general conclusions
why a lightning discharge causes
a: disturbance in ooe's receiver, , has been dra\\tn; but in running
because lightning i:s 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 potentia1. 'Such
·a discharg·e is obviously of the same
type as the spark discharge of a
wireless transmitter. There is no
·tran.smitting aerial other than the
path which the lightning· happens
to follow.
Highly Damped Waves

There cannot be any definite
tuning of suc'h a system, but,
on the other hand, there must be
tremendous power behind a lightning flash, as much mechanical
damage can be done by such a flash.
In spite of the bad wireless conditions as we know them, wireless
waves are produced by a lightning·
flash, but because of <the largt>. resistance of the natural aerial of the:
path of the lightning, and the low
inductance, the waves will be highly
damped.

through the literature on this subject there appears to be much contradictory evidence.
It is quite
easy to understand why there should
be such appatlf~tH contradiction, as a
large number of observers have restricted their investigations to comparatively small regions of the
earth's surface.
Some observers
give certain regions as very bad for
atmospherics, and others give quite
different conmients.
One of the
reasons for this is that atmospher,ics vary from time to time and
;there are daily variations and
seasonal variati(~ns, which are hy
no means reg·ular.
Observations

Out of the large mass of observations of the strength of atmo--

Distribution of Atmospherics Over
the Earth's Surface

A very large number of observations has been made regarding
places where the atmospherics are
of great intensity and frequency of

Tropical Conditions

The "grinders," however, are
worst over large areas of land in
the tropics.
Again, in different
patts of the tropics they vary with
the time of the year, beigg worst
in the reg-ions north of the Equator
during the northern summer, and
worst in the rf'~·ions south of the
Equator
during
the
southern
summer.
The daily variation is
fairly regular, the worst atmospherics occurring usually . about
3 p.m.
From then till midnight
the intensitv diminishes, a minimum
being reached in the early hours of
the mot·ning, alter which an inc>ease in intensity commences and
continues up to the maximum again
in the afternoon.
Deductions

This complete series .of observations is vefy instructive, and it cati
be used as a basis for a generalisation as regards the distribution of
atmospherics. The tropics arc not
the only place' w·here grinders arc
produced, but undoubtedly there we
have the source of the most violent
grinders.

Types of Disturbances

A n'rY ]ar<Ye number of observations ha~-; be~1 made by very many
obserYC'rs 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 caq be satisfied by scparati·ng them into the four
classe~ : Clicks, Crashes, Grinders, and
Hisses.
The clicks arc similar to the disturbances that one obtains from
single lightning· discharges. Crashes
usuallv last from half a second to
five s~conds.
They arc obtained
when there appears to be no
thunder about, but when the
weather is squally, and when there
appear to be sudden violent changes
orf 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.

observation is that the " click ,.
type, due to thunderstorms, may
occ:;ur anywhere and at any time of
day or of the year.

Law of Distribution

The disturbance due to a lightning
flash is not usually audible at any
great distance from its source.

spherics at dillerent places in the
world, and at different seasons and
diiiercnt times of day, one set of
observations will be referred to. It
wonld be very confusing to readers
to give the results obtained by a
number of diffC'rent 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 obsen·ation.s \\·as
made on the Marconi Expedition round the world in I922IQ2J to study the
propagation of
win:less waves. A large number of
observations was made, since before any general deductions could
be formed, such a large mass of
evidence ,,·as required.
The f.r"t
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\Vith th<"se observations of the
Marconi Expedition, and with the
most rei iable observations of othC'r
investigators, ~. general law can be
given, that the most intense atmospherics of the grinder type hm•e
thdr origin u'uer large areas of
land in the tropics, cmd thal the
origin .follm.Js the sun 7c>ith the
seasons and 7Pilh tile time of day.
Later in this article it "·ill be
sh<nvn that
,the
g-rinder
and
crash types may also ong-mate
in other regions besides the tropics,
and that in all cases mountainous
regions have a lar;.:. e influence.
General Investigations

Having now some idea as to the
distribution of atmospher:ics geugTaphically and \Yith the seasons
and the~ time of day, we must consider other investigations \Yhlch
have been made reg-arding the influence on meteoro.logy, and a]:;,)
how wireless reception is affected.
Such problems as the frequencv or
thC' wavelength of the disturba.nce,
the w·ave form, the direction from
which the atmospherics come, and
how to make use of the observations for enabling \'1-·eather fore-
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·casts to be made, have all received
·much attentioi1.
Forecasting of Thunderstorms

Even bdore ihe days of wireless
it had been discovered' that thunderstorms can be recorded hv a vertical \Yire and a coherer. ·The first
records \\'Cre made in. the year I Sqs
by the \\ell-knmn1 scientist l'opolL
His observations were found to be
very useful from the meteorological

October
which was observed, and observers
soon began to know when a
thunderstorm
was
approaching. •
Thus it \\'as pbssible to \\ arn aircraft in advance of the approach nf
. a thunderstorm.
Directio11al .Obse1·vations

l"atec attempts were even made
to• give n~ore inform.ation, and to
indicate from what direction the
thunderstorms were approaching.

2 I,
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of thunderstorms, changing his
apparatus with the adv:t11ce of ·the
technique of wireless. In the earJy
day.; he used· the Bellini Tosi
system \\ ith an· arrang·ement for.
n;akin~ unidirectional observations .
The moving coil of the radiogoniometer was moved· to various directions, and the number of at mn~
spherics counted for a definite time
il1terval for each position. Later he
made these observations more autcimatic by using a large rotatin;;coil and recording photographi('ally.
Sources of

Atmospher~cs

A number of stations made
simultaheous observations round
the British coast, so that t,he
origin of the atmospherics could be
plotted. The general result of his
observations \\;as that the prevale1~t
source of atmospherics was on a
bearing 1 so degrees from true
north, actually in a south-southeast direction, thus pointing to~
wards the Alps or to a position in
Northern Africa. He further found
that the maximum appeared to vary
some\vhat with the time of day, and
also with the time of the vear,
practically varying over an angle o£
30 degrees from the mean.
Further Investigations

During the Great War much useful work was done with aircraft
detecting of the approach of thunderstorms.

point of vie I\', and were repeated
<llld used to a considerable extent.

ObserYations frem Aircraft

\\'hen the \Var started, and when
rtircraft began to come into their
0'>\'11, it \Yas fuund that exceedingly
useful information could be obtainea bv such observations of
atmosphe~ic", which by that time
Wf~re made bv more modern wireless ~pparatt;s. This was principally with a view to determining
when thunderstorms were coming.
It was the click type of atmospheric

ill

the

Such information is, of course,
extremely useful, as aircraft, particularly airships, \Yith such information, could avoid the area of the
thunderstorm without having to
descend.

In addition to determining these
very general results of the most
prevalent direction, he was able to
forecast the approach of thunderstorms at any particular time, and
aiso the direction of approach. His
observations were of such importance 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 mountainous regions in Central Europe
.:>r to some spot in Northern Africa.
As a re-;ult of these variations, the
German observers are of the opinion
that the snurce of atmospherics
appears to fo!low the sun.
The atmospherics appeal' also to
come from a vertical dir.ection, and
some observers consider that :these
are the most intense, though those
from horizontal directions are most
frequent.

Dr. Watson Watts

This work \HlS started about
I<) I 7
under the control of Dr.
\'Vatson \Vatts, who contributed
very considerabl) to our knowledge
of atmospherics as a result of this
\York.
He
has
used
various
methods for recording the direction
J48

Frequency of Oscillations

Thi,; subject has been much discussed for many years, but it can
now be considered to be decided.
\Yjthout definite inf<Xmation it was
impossible to state whether an
atmospheric discharge was oscilla"'
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tory at all, and if so what frequency
it had.
Observations were, of
course, made on the inAuence of
tuning wireless aerials to different
wavelengths, and recording- on
\'l;hich wavelength ,fhe atmospherics
were most intense.

as a usua) wireless sig-nal for
cPrnmtmication is r Jwth of a
volt, \vhid1 is a thousand
smaller.. It is llius seen that

good
millitimt":i
then'

Meteorological Investigations

Atmospherics are of very great
importance for the study of meteorology. \Ve have already referred to

Long Wavelengths

The conclusion reached 1s that
atmospherics arc worst on the
longest \\-avt:.lengths.
This result
is undoubtedly correct, for on short
wavelengths of the 'Order of 1 oo
metres, although atmospherics still
appear, they are not nearly so bad
as on a wavelength of zo,ooq
metres.
In fact, a very recent
obsen·ation by G. Marc;1se, \Yh<)
has been ope1:ating on 40 metres
with Australi:1, states that during
this recent summer be was not
worried by atmospherics at all.
Thus the tendency was to assume
that if atmospherics were oscillatory
at all they would have a \Try low
frequency, lo\\·er than 1 :;,ooo per
second.

B

A

c

D

Fig. 1.-Some typical examples of the wave forms of atmospherics.

is some tremendous power behind a
single atmospheric discharge, corresponding to 1 ,ooo times 1hat required for good communication.
Why Atmospherics Appear on all
Wavelengths

It now appears fairly obvious whv
atmospherics appear "on all wavt:len~·rhs. Referring to Fig. u\, 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 tmn1rds the forecasting of weather gcneraHy, and not
merely in the case of thunderstorms.
Weather Charts and AtmospherJcs

Fm· this work ,it is necessary to
study the weather charts very carefullv in connection ·with the recorded
atmospherics at certain receiving-

Wave Form

In the last two or three vears
olJservations have actually ·been
mJdc 1l} determine what wave form
an atmu-;pheric has. This brilliant
piCCL' of work w~s done by Dr.
\\'atson \\';1tts and Professor Apple1011.
The\- usL~d a cathode. rav
oscillll'gra~;h to· _investigate
th~
w;we form of an atmospheric, and
they tound that, as a general rule,
atmospherics are not oscillatory,
although in some cases a highlydamped oscillation was recorded.
Examples

Some typica'1 examples of the ,vave
form are given :n Fig. r, A, R, C,
D. Fig. u\ shows the most prevalent 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. I B, this again being nonoscillatory. Fig, rC shows a form
of :-emi-oscillatory discharge, this
bt>ing very highly damped. Fig. ID
shows a form that was obtained on
a number of occasions where compar:ltively high-frequency o'icillations were superimposed on the type
of pulse discharge shown in Fig. rA.
Characteristics

The duration of these discharges
was about tfsooth of a second.
TJ1c electrical potential produced in
the aerial corresponds to an electrostatic field of rJ roth of a volt. This
corresponds to a very loud signal,

A bank of condensers at the Government Wireless Station at Hillmorton,
near Rugby.

that it will make the aerial commence to oscillate at its own natural
frequency, and thus we get shock
excitation of aerials no matter what
the -tuning of the aerial may be.
Obviously the shock effect will be
\\"Ol"'SC the longer the wavelength,
and again it appears obvious that
it .will be worse the greater the
damping of the aerial.
1
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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 Malgorn and by de Belleseize. Malgorn
has come to the conclusion that the
prevalent type of atmospheric as
distinct from the thunderstorm type,
is dependent upon
temperature
(Continued on page 16o)
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Surprising

SHOULD never have
thought it of vVinklesworth, nor would you
·
if you knew him. He
is, in fact, just about
.
the last fellow on
earth from whom anyone would
have expected any such thing.
·Never to my mind has a man been
more obviously cut out for a life
of bachelor freedom than \Vinklesworth. That is why you could have
kno..:kcd me down~ with H fender

Announced he w:rs
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, o£ course, the most beautiful, and wonderful, and sweet, and
altogether perfect girl in ·every way.
They always are until you marry
them.
A Hopeless Case

The fellow simply bored me stiff.
He "·anterl to go on telling me all
this kind of 'thing with a far-away
look in his eyes, whiast I wanted to
't;1lk about wireless. The result was
that conversation became a little
dill1cult.
The fellow \Yould not talk sense,
though I tried and tried. He just
·went on talk!ng, till I began to fear
that I should never get rid of him at
all. I do not think that I would have,
if it had not occurred to me to suggest that he should go and breal{
the good news to Podd1eby.
It
was then half-;:>ast eleven at night,
but vVinkleS\YOrth was in a state
in which time seems nothing at all,
and he promptly dashed off to give
Poddleby all the details. Early the

r,ext 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 hairbrushes and a jug of cold water
from the General's bedroom window, 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 Wink!.es worth'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.''

off?
In less than ten minutes' I
was rung up on the telephone by
\\'inklesworth, who proceeded to
. tell me all about it.
Forewarned is

The General now took the chair,
and the meeting got down to business. At the end of the ordinary
cut-and-dried stufi, the Chairman
asked if any member had any private business to bring before the
house, and, thinking that I had
better say a 'Xurd in season, I rOtSe

•

• • A 10-mile drum of
No. 18 cotton-covered wire

General Bl.ood Thunderby's
answ£r . . •

with my us.ual grace to my feet.
" l\lany of us," I said, " luve
heard
from
\Vinklesworth
an
account of the charms of the lady
. who is shortly to blight her young
.]rfe by marrying him. Those of us
who have not so far heard will very
shortly do. so. \Vinklesworth, 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 herself :fo
\Vinklesworth, \Yithout .being properly
warned
beforehand:
As
fellow members of the wireless
club, it is, I think, our dutv to
write her a letter telling her ;ome.
thing about he1· future worse half."

when he called.
" I 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, I
told the maid to say that I was engaged on very important business.
Do you think that that choked him

After some discussion my pro-posal \vas carried, and the letter
was drafted by Poddleby
for
despatch to the damsel. In it we
told her that \Vinklesworth was a
wireless fan, and we explained as
carefully as we could just ;what that
meant. Did she wish to have her

Indefatigable

I found that the same view was
held by alL the ren1aining members
who had received visits , from
vVinklesworth, whilst those who
had .~ot. yet done so realised that
they we're shortly to be for it, :1nd
resolved to be " not at horr e "
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drawing-room fit~ed with accumulators, and high-tension batteries,
and condensers and wire? Did she
want to have an aerial mast planted
in the midst of her favourite bed of
begonias? Did she desire to have
a silent husband who would sit
ev·ening after evening with the
'phones upon his 'head, glaring at
her and biddin!?" her in terse words
to make less t;oise if she dropped
so much as a stitch? Did she wish
to have the whole hous-e ftoodt•d because her husband had been · endeavouring to o;;older an earth lead
to an ascending water main? And
so on and so on. If she wished
for these things, of course, she had
only to marry vVinklesworth.
If
she married Winklesworth she
'could not say that we had not told
·her \vhat to expeet. In conclusion,
we bade her think matters over
very carefully, and not to come to
:any· rash decision. The letter was
-signed by all the members of the
·dub and sent off. The next day
:the reply came. It said just this:'' Dear Sirs,
" Thank you for your sweet
letter, which will have the ~ttten
tion that it deserves. Please do
not send me a wastepaper basket
for a wedding present, for [
already have a very nice one.
"Yours faithfully,
'' ANNE NonE.''

Clear Consciences

The Club •s Present

Everyone agreed that I was quite
right, and we could only sit dOWJ1,
leaving- Miss Anne Node to grin and
bear it. It was Poddleby who sugi;estcd that the club must subse1·ibe
for a suitabl-e wedding present,
since YVinklesworth is one of our
original members. Naturally we all
agreed to this at onee, and I headed
the list of subscribers, after bor!'owing· five bob from Bumpleby Brown.
Subscript;ons simply rolled in, and
before the list clo~ed we found it
io be quite a respectable sum. Then
came the problem of deeiding what
to give Winklesworth. All kinds of
silly suggestions were made. One
fellow actually wanted to give him
a complete five-valve reeeiving set.
Just as if a fellow like Winklesvvorth \Yould 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 co-ttoncovered wire.
This, I explained,
would probably last Winklesworth
for th-e best part of a year, and
what more appropriate present could
th~;re be for a .wireless enthusiast
than wire·? Nobody had a word to
say ag-ainst my suggestion, ,vhich
was carried unanimously, Poddleby
being- instructed to arrang<" for a
sp~.cial polished reel suitable for
drawing-room purposes, with a
silver plate upon it suitably t'ngraved.

" An excellent wireless name,
·My Own Choice
anyhow," I said, on reading .it
"
And
what
are you going to give
through, "and, when you come to
him yow·self? " I asked General
think of it, they are pretty rare.
Blood Thunde1 by. " I am kt'eping
You might, of course, have Conmy present secret," said the General
stance (abbreviated to Con) Densor,
shortly. " There is no fun at a:ll
and one could think of others, but
if eve~·ybody knows what evc•·yone
at the present time, they are not
very frequent.
In years to com-e
things will be better.
I have a
friend who has christened his twins Resistance and Capacity, and doubtless mo-st of you know of similar
cases. As regards the letter, it is
obviou.s that the young- woman is
just as mad as Winklesworth, and
it is not of the slightest use for us
16 "Boojums" upon
to take any fUJ,ther steps. 'Ve have
Winklesworth's table
warned her, and if she likes to pay
else is g-iving." It was agreed that
no heed to our W'ords there i" no
more to be said about it. It is sad
the nature of the private presents
though to think that ,V,inldesworth,
should be kept secret. We dec:ided
one of our most promising youngthat each of us should buv his independently, and that all ·should be
experimenters, widl probably find his
style sadly cramped, for I deduce
dr:livered on the dav before the wedding.
For a l01{g- time I simply
from her letter that she is a lady
of some charaeter, who will probcould not decide what form my o·wn
ably object strongly to serious wireshould take. But two days before
less being carri-ed on in her drawthe wedding, whilst I was in the
ing-room."
train g-oing up to London, an inspiISI

Weelily

ration came to
me.
Luckily
Winklesworth was travelling in the
;,ame compartment, for, on examin.
ing my note·ease, 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 I
selected vv-ith great care a loudspeaker, of the most modern type,
~uaranteed to be completely disto-rtionless. Having heard a good deal
of Winklesworth's loud-speaker
reeeption, I thought that this would
be the most appropriate present that
could possibly be given. The loudspeaker was of the ,,.,ell-known
Boojum make.
And the Others

On the following morning I resolved to carry my present with my
own- hands round ,to 'Vinklesworth's
abode. As I was standing- on the
doorstep waiting to be admitted l
heard a crunch on the gravel behind
me, and turning round I observed
General Blood Thunderby walking
up the path bearing an enormous
parcel. Just then J heard the gate
cliek, and behind the General I saw
Snagg-sby' bearing a similar parcel.
The General's I put down as a cakestand, and Snaggsby's as a coalscuttle. Just then the ~door opened,
and the maid admitted us.
She
took us along tol' Winklesworth:s
den, where we f'()und him profusely
thanking
Poddleby,
BudJpleby
Brown, Tippleston and Admiral
\\'hiskerton Cuttle for their kind
offerings. On the table were four
large
parcels.
The
General,
Snaggsby and I placed ours beside
them.
vVe begged Winklesworth
not to cut the strings, uniil all the
members of the wirel-ess dub should
have turned up. They eame in one
by one at intervals of a few minutes,
each with his large parcel. When
all were assembled, and when alf the
parcels had been plaeed upon the
table, Winldesworth seized a pair of
seissors
and undid Poddleby's
parcel.
To my horror a Boojum
was disclosed.
Another Boojum
emerg-ed from the Admiral's, a third
from BumRleby Bmwn's, and, to cut
short my talc of horror, '"·hen all
the string!\ had been cut and all the
paper undone, sixteen Boojums
stood side by side upon \Vinklesworth's table. . . . "Anyhow,"
said the General, talking about it
afterwards at the wireless dub,
'' we sairl it was going to be a
surpris~, and I am OLowed if you
can think of a much greater surprise
than that."
WIRELESS WAYFARER.
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In last week•s issue we publit;hed 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

vVireless l!xhibition at the Hoi;ticultural Hall has been a
most successful affair,
proving a centre o.f
_
attraction for large
crowds, among which the homeconstructor element v\ as present in

were' sho\vn. The greater part of
these were either portable sets or
super-heterodynes, and several novel
receivers of these types. were being·
exhibited. One verv effective display which attracted' a lot of attention \\as in black and white, in
\'1.hich the black of the ebonite and
white of the nickelled metal parts
matchc:d very well. Low-loss conc!ensers were well .in evidence, and
many of these were provided with
some form of g-eared control, in
n,any cases as ing-enious as they
-.:.ere effective, while some of the
stands specialised in the production
of low-loss tuners, in which inductances of special design .were used.
for Customers
There were no re.strictions on the
sale of components at the .stands,
and business was quite hrisk, many
of the public buying freely.
The
whole atmosphe1·e 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 ar111chairs on the stands,
this did not hamper the carrying on
of business.
F~cilities

A low-loss variable condenser with
reduction gearin·g, shown by the
Penton Engineering Co.

large numbers. The impression one
ga,ined from mixing with the crowd
was that here were no dilettanti, few
<A the people had come out of mere
curiosity or to stroll around and look
at things, hut rather almost every
individual \\"as keenly interested in
the subject.
Some of the questions overheard,
addressed to salesmen on the
::.tands, indicated clearly that the
greater part of the enquirers had a
definite knowkclge 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

Broadcast Music
::\Iusic was broadcast by means of
one of the new \Vestern Electric
Kone loud-speakers,
a
special
model being- made for the purpose,
which
was
close
on
5 ft. in diameter.
Except for
slight resonanc·c noticeable on one
or two notes, tb.: purity of reproduction \\'as exceptionally g-ood,
while the volume \\·as not so great
<ls to interfere \\ith the convers:ttion.
Many hours could be spent at the
Horticultur;il Hall wry profitahly,
for there w:ts harcllv a stand which
dicl not show mauy little g:1dgcts and
acct'ssuries both novel, ing-enious and
useful.
Design of Apparatus
The worlmLtnship of the components and accessories shown was
of a high onkr, and ,it is obvious
that great pn>grcss !Jas been made
152

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 :dso on the production side. Actually there was nothing
shown that \\as revolutionary in
design, although many of the' ex:hibits showed distinct originality in
their conception.
Special Features
:\ display that attracted a great
deal of attention was the machine
used
for
winding transformers
<~emonstrated 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
interest was one of the superheterodvne kits being displaved on
one o.f ·the stands, f~r which many
inquiries were received. We under.stand tJhat a different method from
tLat usually employed is used for the
ir, termedia te-frequency amplifier.
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N Wireless TVeekly, Vu!. 7, No. 3, I gave some
details for a ~imple method o:f cali~rating a shortwave absorption wavemeter mvolvmg the Lecher
wire mdhod. This method is .extremely suitable for
calibrations on frequencies 0\·er 12,ooo kc. (25 metres),
but practical ditliculttes limit it~; usefulness for frequencies much lower than this, and \VC ·therefore have
to seek other methods to enable us to calibrate a wavemeter or receiver for frequencies lower than 1 2,ooo kc.
(25 metres).

I

Calibration by Harmonics
One of the easiest avai!•ible wethods consists in
detecting the ha•rmonics of mme transmitting station
which is operating on a known freyuency. Here, however, one has to proceed :::arcfully, for there are severa!
sources of error which may render such a calibration
inaccurate.
First, let us examine the question of the production
of harmonics. The top lim~ in Fig. 1 shows the conventional way of illustrating a pure sine wave. In
this case we have oscillations of one fundamental frequency only, and there arc no ha~monics, that is to
say, there is nothing anal;"l'gous to the overtones of a

I

L\

1\ .
\ 7 \J

piano note or '' aves 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-frequency oscillations which are strictly of pure sine wav,~
form, so that even under the best conditions there are
a few faint harmonics present. Nowo, when the: y,ray~
is distorted, as shown in the second line, where both
th<o 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 frequencies three, five, seven, de., times that of the
fundamental.
vVhere, however, only the negative ha·ltf-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 fundamental. Both these conditions •:an be produced with
an oscillating valve with 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 positiv.e and the negative halfcycles shall be distorted to a different e~tent.

HARMONICS
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Reception 9f 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 oscillations of the set and
the harmonics of the transmitting station. This, thowever, 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.

,

EVEN
&000,

\

Fig. I.-Illustrating the wave forms (2~ 3 and 4)
incidental to the production of harmonics, compared
with a pure sine wave form (1).
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if the tuning is dm1e so tha:t maximum sig·nal strength
is obtained. The crystal set is then brought near to
the short-wave receiver, so that there is a fairly loose
coupling between the coils of each stlt. Then, while
maintaining the short-wave set in a gently oscillating
condition, just past the· osciHation point, rotate the
tuning condenser slowly, starting from the full-in position, 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.

Possible Errors
Otl1er difficulties arise when we hav.e an oscillating
valve tuned to a. known frequency, and arranged to

The Absorption Wavemeter
Then the beat note is adjusted down to the silent
point (if this is possible, otherwise get as near as
you can). Finally, take the reading on the tuning dial
and transfer this calibration to the absorption wavemeter. This is done by bringing· the latter about a
foot or nine inches from the oscillating short-Yvave
set left adjusted in its previous condition.

Resonance Indication
\Vhen the wavemeter is tuned to the same frequency,
the short-wav,e set will stop oscillating. \Vhen this
happens a click (or pair of clicks; see TVireless H'eckly,
Vol. 7, No. 3) wi!l be heard in the 'phones in tho
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.

The absorption wave meter which it is desired to calibrate.

g-enerate strong harmonics, and in d1is case we must
be careful to avoid conf~tsing the harmonics with the
beat notes produced by the heterodyning between them
and the harmonics of t'he oscillations of the short-wave
set. The strength of such beat notes will, it is t1rue, be
sma11, but where \Y·C are dealing wit!h weak harmonics
only, it is often difficult to distinguish them, particularly
when we are trying to select t·he higher harmonics,
which, of course, get nearer together in wavelength.

Precautions
Proceeding in this way we can go higher in frequency and obtain a calibration point from each harmonic. Car:e should be taken to rotate the tuning
condenser of the short-wave set very slowly (some
reduction gearing is almost essential), ~o 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

A Satisfactory Method
I have, however, found that the following method
works well and leaves little room for any serious discrepancies 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 l have found it possible to detect
up to the fifteenth harmonic of zLO with comparative· case. This gives us a calibration up to about
12,soo kc. (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.

AERIAL

Crystal Rectifier
Reference to Fig. r will show that with crystal rectification we hav.e the right condition for the production
of both the even and the odd harmonics. The operation of detecting these harmonics and calibrating both
a short-\\·ave set and an absorption w~vemeter, is as
follows, and is illustrated diagrammatically in Figs. 2
and 3 : -

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.

Practical Calibration

here. In my case I could only just detect the fifteenti~
harmonic by listening very care.fully.

crystal set is connected to the aerial and the
and tuned to the local statioo working on a
known frequency.
It is not essential to tune it
accurately, but the higher harmonics will be strooger

During some part of the range it will be necessary
to change coils in the short-wav·e set, and caution

Th~
~arth

Different Frequency Ranges
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must be exercised here. It is possible to cover the
range from xs,ooo kc, to x,soo kc. (2o to 200 metres),
using only two coi!Is wi1th a .0003 ftF tuning condenser,
and for the purpose of these calibrations this is quite
satisfactory if the tuning· ranges of these coils overlap
slightly, so that ooe parti·.~ular harmonic occurs ir1 both
ranges.

Eliminating Overlap of Ranges
The best way, of ooursc, is to "hold " the harmonic, which occurs just before the change-over, .with
the aid of a separate oscillator tuned to the same
frequency, and then no confusion can occur.
If
this Js not possible owing to lack of apparatus, you
must choose your coils so that one particular harmonic

(Metres correct :to o. I
st harmonic
824.6 kc.
2nd
I ,649·3 ,
"
2 ·473·9 "
3rd
"
4th
3,2g8. S "
sth
4,I2J.I ,
"
6th
4.947·7 "
"
7th
5·772·4 "
8th
,,
6,597·0 "
9th
7·4 2 1.7 "
"
10th
8,246·3 "
"
I rth
9•070•9 »
"
12th
g,Sgs.6 ,
"
I 3th
I0,720.2 ,
"
14th
I I •S44·8 ,
"
xsth
I 2 .Jfi9· S ,
"
I 6th
I3,I94·I ,
I

..

.

"

metre)
(363.8 metres)
(I8L9
" )

~1 2 1.3
[

(
((
{
(
(
(
(

go.g
72.8
6o.6
52.0
4S·S
40·4
36.4
33· I
30.3
28.o
26.0
2 4· 3
22.7

" )
" )
" )
" )
" )
" )

'

" )

"
''
"
"
""

)

)

)

))

)

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 shortwave set will enable the higher harmonics to be found
with greater ease.

Results Obtained
mAIN PJ.ATL

SET.

CIRCUIT.

Fig. 3.-When transferring the calibration to the absorption wavemeter quite loose coupling is desirable in order
to ensure accuracy.

xcurs 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 \\ere as follows :-Thirtv
turns No. 20 enamelled wire wound double-spaced o;1
a 3~-in. diameter Collinson low-loss former, 4 in. long,
with a tap on the fifteenth turn; ten turns No. I2 hare
coppet• wire, 4 in. diameter, and sprung out so as to
be S 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 ceotre tap being connected to the local earth
(L. T. + ). The usual leaky grid condenser rectification was used, with a V 24 valve, and special attention was paid to reducing casual wiring capacities,
etc. This single valve short-wav-e set is shown in one
of the accompanying photographs.

Tuning Range
With this arrangement the tuning range, using·
the 30-turn coil, was from just above S.4S5 kc.
(SS metres) to over I ,soo kc. (200 metres), and
about s.SSS kc. (54 metr-es) to over Is,ooo kc. (2o
metres) for the 10-turn coil. These coil.s wer·e chosen
to give a continuous rang-e, so that they would
be a guide to those who could not employ another
oscillator during the change-over.

Harmonics of 2LO Station
The following is a list of the frequencies of tlw
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 labora-tories before going to
press. The nomenclature adopted is that the second
harmonic is double the frequency, and so on.

By means of these two methods I have calibrated
the short-·wav-e set shown in the accompanying photograph from I s,ooo kc. {2o metres) to about I ,6fq kc.
( r8o metres). It is sometimes convenient to have a
sho11t-wave set calibrated, but it is better to calibrate
at the same time an' absor-ption wavemeter such as I
described in Vol. 7, No. 3· This particular instrument
has been calibrated, by the methods we have discussed,
from Is,ooo kc. (2o metres) to below 8,570 kc.
f3S metres); there was a slight disFepancy between
the Lecher \vire calibration and that obtained by harmonics, 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 (s_ay, of 6 turns for the range down to
s,ooo kc. (6Q metres), and so on) on the same lines· as
those· indicated for the absorption wavemeter in my
pi'evious article, it will be possible to calibrate the wavemeter for the same .range as .js covef'ed by the shortwave set. If only one wavemeter is to be used for the
whole range the coils will have to be made interchangeable 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 rang-e, simply by
bringing your wavemeter near to t'he short-wave set
which is ju.st past the oscillation point, and then determining the point of resonanc-e on the wavemeter. A
reference to your curv-es will then give you the
frequency.

Other Possible Methods
There are other methods available for such calibrations; but those outlined in this and in the previous
article are perhaps the simplest for the amateur to
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 oscil·lations very rich in harmonics, so that
many harmonics, even up to the ISOth, can be detected.
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J.H.REYNER.B.Sc.[Honslh.C.G.l;D:I.C.. OF THE
RADIO PRESS LABORATORIES. WILL REVlEW
.
FROM TIME TO TIME THE LATEST
DEVELOPMENTS IN THE RADIO WORLD.

Further Developments in Gas-Filled
Rectifiers

Ol\IE time ago I described a
new form of neon-filled rectifier !.Wireless Weekly, Vol. 6,
No. zr), in which the electrodes
consisted of a plate and a rod
enclosed in a bulb filled \vith neon,
at a fairly low pressure.
Another form of rectifier tube has
been designed recently, known as
the Raytheo.n tube, which possesses
several advantages over the neon
tube.
For one thing the gas employed
in this clcvice.is 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 electrode very much
larger than the other, in which case
the conductivity is found to be good.
when the large electrode is negative,
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Double-Wave Rectification

The device is arranged, to give
double-wave rect·ification in the one
tube, the circuit being as shown ·in
Fig. r.
The actual mechanical
construction of the tube, .however,

HOLLOW
-cATHODE

B

B

IWMi'!l~tf~l~- '~-~~,'
ANODE I

Fig.

device, so obtaining the rectifying
properties.
The current carried by the particular valve described is about 3oo mA,
so that the application of these
valves is limited at oresent to use
with small outputs, or for employment in place o.f a high-tension battery, working from A.C. mains.
There can be little doubt, however,.
that further developments will follmv
fairly rapidly, and that rectifiers capable of handling greater currents ·will
soon be produced.
The chief advantage of this for·m
of rectifier lies in the absence of

ANODE ·2

2.~Showing

the construction
of the rectjfier.

has a good deal to do with the
results obtained.
· The t\V'O smaJI electrodes are in the
form of -thin rods, which are mounted
in insulating material, while >the two
large electrodes, which are shown.
connected together in Fig. I, are
combined into a single casing which
completely encloses the small electrodes. Th~ construction is illus'tratcd in Fig. 2.
Mean Free Path

E9
Fig. 1.- The one tube gives double·
wave rectification, the circuit being
as shown above. ·

Lut almost negligible when the
polarity is reversed.
The tube does not commence. to
conduct until the voltage applied
ttcross it is of the order of I so volts,
P\lt, as· has been indicated, it will
l'·emain conducting do\vn to comparatively lo\v values.

The whole is mounted in a glass
bulb which is filled with helium at a
preS'Sure of a few millimetres of
mercury.
The thickness of the insulation
round the small electrodes is so
design_ed as to be less than the mean
free path of an electron in helium at
the pre.ssure employed. T'hus the
discharge cannot take place across
this short circuit path, which would
conduct in both directions, but m~st
spread out into the main body of the
xs6

Fig. 3.·-The Raytheon tube.

any hot cathode requiring a heating
battery. Such a battery, of course,
reduces the efficiency of thermionic
rectifiers very seriously, particularly with small powers, and any
o;atis.factorv device in which the battery is eli"minated "ill be watched
with interest.
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News
in Brier.

Crvstal users in the
So~th-Eastern
counties
B.B.C
High-Power will no doubt he glad ·to
Station? learn that the B.B:C.
ha•ve recently been carryl~g out test transmissions, with a
vJew to the possible establishment
of a second high-power station to
serv'e this area. Many listene.rs 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 ro kilo\\·atts and is
working a! a frequency between 714
and 750 kc. (400 and 420 metres).
The genera.l purpose of these preliminary tests is tc~ discover how
much interference if <ll1Y, occurs
with Govemment 'stations:
Another

*

*

Exhibition A '"'ireless Exhibition is
. in
being organised in ManManchester. che..'iter by the 1\fallchestcr E~·eninJ; Chronicle, to open on
October 27, the closing date being
N()vt'mber 7·

*
We hear that Mr. N. G. Baguley,
of Castle Gate, Newark, '!'lottinghamshire, has succeeded 111 communicating with Bermuda, which is
about 67o miles <list-ant from N e.w
York. The two stations \vere able
to maintain communication for over
twc)·hours.
Bro~ng'!'he

first t\\ o broadcastin the
mg stations to !JC put
Free State. into opet~ation 111 th.e
Irish Fre.e State are expected to
begin transmitting- before Chistmas,
and lri~h and Br.itish li,clcners \vill
ther.efnre have two more stations
within easy range.
These stations are situated at
Dublin and Cork. Each wiU have a
pD\\-er of approximately I~ kilowatts,
but the wavelengths have not yet
been fixed.

So far listeners in Southern heland, of which it is estimated that
there are about Io,ooo, 'have had to
be content with listen.ing 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- announcements will be made in English and
Erse.

*

*

*

Wireless In both China and Japan
in the
there is not only keen
Far East. appreciation,
but
an
active fot·ward movament in wirel-ess
matters.
Japan is already provided with an impos.ing technical
lite.rature on wireless, and it appea.rs
that young Japan is so absorbed in
the new pastime that wirel.ess is
interfering with ordinary education
plans.
T.he Shanghai station includes in
its daily pt·ogramme two hours of
jav:z music.
T•he transmiss.ions
commence at 9·45 a.m. and condude
at r 1 p.m. At Ti.entsin g•ramophone
ret'ot·ds are broadcast daily hy ·a
Japanese firm.

*

*

*

()\\ ing to the fact that Yokohama
h;1s tiow beei1 successful in picking
up KDKA, East Pittsburgh, Pennsylvania, on its lower wavelength,
the Y okohama broadcasting station will shortly attempt to rebrna<kast transmissions from the
Am<:>rican station.

*

*

Meteoro- The hig•h-powe1· station
logical
·
hemg·
·
Forecasts
at D aventry Is
from
utilised in many wavs
Daventry. other than that of broa-dcasting programmes.
One of its
most useful functions is to send out
the meteorologioal forecasts every
day at 9.30 a.m. (G.M.T.), and any
ve_sse.l within the vicinity of the
I

57

British Isles· may' receive forecwsts
for the succeeding twelve hours if
fitted with a suitable receiver.
Local forecasts are also sent out
from Newcastle, Bournemouth and
Liverpool between 9.20 and 9·35
p.m.

*

*

*

Armistice A special Armistice Day
Day
programme is 1n course
Programme. of
preparatiqn.
The
arrangements will probably include
the placing of a microphone in some
public thoroug,hfare for reproducing
the sounds of the throng of
mourners,
-pertormanoe . of suit·
able music under the baton of a wenknown conductor, and a pa~riotic
p!ay specially written for the occasion.

a
*

*

*

\.Vo now understand that
Wireless
on Ships. the agreement .recently
entered into 'by the
Britis-h, Canadian and United States
Governments to prevent the use by
ships of wavelengths of 300 and 450
metJres when within 250 mUes of the
c-oast only applies to the COa!Sts of
Canada, Newfoundland and the
United States.
There is no such
restriction in the case of ships \vithin
z:;o miles of our own coasts.

...................................................
i

: Radio Press Measurements
E of Frequencies of B.B.C. i
~
Main Stations.
E

...................................•.............
5.30 p.m., October 13.
KC.

CanlilT
London
Manchester
Bournemouth .. .
Newcastle ..... .
Glasgow
Belfast ......... .

s5 2.s

Birmin~;ham

932·9
6o1.6

Aberdeen

824.6
799·4
78o.o
744·2
711.6

68s.6

METRES.

351.8
363.8
375·3
384.6
403.1
421.6
437·6
474·0
498·7
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ROBABLY the wisest plan
for the beginner in short-wave
reception to adopt is to decide
upon the two-valve circuit which we
considered last ·week, and which is
reproduced again upon these pages
for reference.
Suoh a receiver is
extremely simple to build, easy to
operate, arid the design need pres·ent
little difficulty if due attention is paid
to certain \Veil-understood points.

P

A Short-Wave Advantage

.I

t

falls for the unwary in laying out
the receiver, provided that certain
points ::ure given due attention.
First and foremost, the reader must
realise that the tuning range upon
the higher frequencies is very considerably affected by stray capacities, t'hereforo very special pains
must be taken to minimise all such
additions to t'he circuit capacity.
For example, a pair of wires .running to a variable condenser sho11ld
be given more than the usual
separation, and so it should be
throughout the set.

By G. P. KENDAJ
Not the least important C4
short-wave receivw is thE
components. Mr. Kendaj
details which should fWOl
are confronted wit/P.._

Di!lilllilllllllllllllllllllllllllliiiiiiiiiiiiii!II1!1111!111JIIII111llllllliHIIII

well separated from all ot:her leads,
and unless, furthermore, tho components are so far from one another
that the stray capacities from one to
another, are not serious.

One of the attractions of shortwave work is to be folmd in the fact
The "Bread-Board "
that the apparatus is so simple that
a reader w i t h
The
general
q u i t e moderate
plan to adopt \vill
technical
knownaturally v a r y
ledge can actually
with the taste of
G. C. AND G.L
design his own mt h e constructor,
"trument and build
but .since most
it, instead of being
COIL
short - wave r eFoRMER
comoelled to folceivers are very
tow some pubdefinitely experilished design, with
mental in their
a
corresponding
character,
a n d
gain in the
undergo frequent
Ill
pleasure derived
alterations,
I
SOCIUT FO!t
R.F.CHOJ(£
from the use of
would
strongly
the finished instruurge the use of
ment.
what our AmeriI think that
can frie.nds call a
most readers who
" bread - board."
are making use of
This simply means
t h i s series of
t,he use of a
/Small Verlical Panel (ormng
articles w.ill be
w o o cl e n baseTermmal.s. Jlartob/e CondenserJ. Etc
able w i t h t .h e
board, sometimes
Fig. 1.-A lay-out of the principal components of a set which would
di.rections whioh I
with a narrow verprove unsatisfactory in practice. This position of the L.F. transformer
shall give, to Jay
tical ebonite panel
relative
to
the
coil
would
markedly
reduce
efficiency.
out and build a
attached to its
'
successful shortfront
edge., to
Spacing, Essential
wave set, using the circuit which
carrv the variable condensers and
we have been discussing, but I
tern~inals, and possibly the filament
Long leads (within reason, of
should like to add that any who feel
rheostats.
course) are not nearly so much to
doubt as to their ability to do this
be feared upon moderately short
Special Points
would be well advised to choose one
wavelengths, say, below xs,ooo
of the recent designs for a shortHaving accepted,
then, ·the
kilocycles (2o metres), as leads
wave receiver, such as that pubgeneral rule that the set shall be ~11
which run close to oH1ers at differlished recently under the name of
ing potentials.
It should therespaced out, one or two of the coMMr. Allinson, and to follow this
ponents call for mention in regard
fore be decided that the set will
carefully.
to their placing. Let us first concover a considerable amount of
sider the tuning coil or coils, since
space, and that no special attempt
Importance of Stray Capacities
their pos1tion is undoubtedly of
should be made to secure compactThe circuit which we are to
ness.
The spacing-out of comconsiderabLe importance with regard
to the working of the set.
Take
adopt is so simple and the necesponents is undoubtedly mo.re imporsary components are so few in
tant than securing- short leads, unthe greatest poss.ible pains to ensure
number that there are very few pitless those short leads can also be
that the tuning coil is "vcll a\vay

I

•
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;ideration in the design of a
t&t ihethoa•of arranging the
~ves Juwe ~me interesting
~f.urs~ktance to those who
~cWtic!S ·incthis respect.
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from all metallic objects, and on no
account let any object of this nature
come \vithin the stronger part of the
field of the coil.

may be reasonably short, aJ1d, above
all, well separated from other leads.
The placing of the choke coil is
a matter which calls for a little consideration, since it is most desirable
that this component should be well
separated hom others at earth
potential, and it is also desirable
that the lead from the one side of
the coil to nhe plate of the valve and
also the Jead 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.

observed that the low-frequency
transformer is placed ,right in tlhe
field of the coil, also that rhe 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 am:oss both the vlllriable
condensers. These latter, however,
are so far from the coil that the last
point is not a very serious one.

t

A Better Lay-out

In the second lay-out it will be
observed that the coil is well isolated,
A Common Mistake
and that although the low-frequency
transforme.r is still
For example, do
in such a position
not on any account
that some portion
make the common
COIL FORMER
of the field cuts
mistake of using a
through it, yet it
cylindrical c o i I,
is so far from the
and pointing it at
coil that probably
one of the variable
little harm would
condensers w<hich
result. The second
is situated only a
J.. F. TRANSFORMER
oos1t10n
for the
few inches away.
G.(. AND G.J..
coil which is illusTo do so is simply
trated also has the
to invite trouble in
advantages
t1hat
eddy. c u r r e n t
Socx£r FOR
R.F.CHOXE
the wiring
is
losses.
On t.he
straightened oUJt
contrary, t a k e
and simplified, and
care the coil is
further that one
well away from all
t h e condensers
end of the coil is
exposed in such a
and other objects,
manner that it
even though you
Vertical Panel Carrying
would be easy to
may have to use
Terminoi.J, Jlariahle Condensers. Etc
leads up to 6 or 8
couple to it a small
Fig. 2.-This represents an improvement on the lay-oqt of Fig. 1,
coil in the aerial
inches long for the
though it would be better to place the variable condensers closer together
circuit, · without
connections from
and alter the position of the RoF. choke.
the coil itself.
the necessity for
the aer.ial and
Achieving a Compromise
Two Examples
earth leads passing through the
other wiring of the set.·
A little tJlought devoted to tljc
\Vith these points in mind, it will
ar.rangcmcnt of the parts \V<ill show
useful to discuss next
probably
Improvements
how the coil may be placed in such
t.he two alternative lay-outs for the
A
careful
examination of the ldta position that it is well isolated,
circuit which we are cons.idering,
hand lay-out will show that i1t
and tthe leads to it are no longer
\vm.ich are illu~;tratcd upon the first
violates several of the rules which
ttlian absolut~ly necessary. At the
two pages of this article. On the
,have been ,]aid down, and we will
same time, . consideration should be
left will be seen an example of a
next s·ee how these points have
given to the question of the placing
thoroughly bad lay-out, and we will
bee.n improved upon, in the second
of the socket for nhe detector valve,
first examine some of the .reasons
lay-out. Tihe poshion of tlhe coil
in sud1 ~- way that the lead from
for describing it in this way. First
we have already discussed, and irt:
its grid to the grid condenser and
observe the position of the coil
will next be seen that the socket for
from the grid condenser to one end
former, which, for the purposes of
the R.F. choke is now reasonably
of the tuning' coil, or to one of trhe
these notes, is assumed to be a
well isolated, and this can be
wires whjoh join one end of the · standard one of the skeleton tvpe.
counted an improvement.
It is
tuning coil to the tuning condenser
As this former is pbced, it "ill be

•

+

I

I

be

+

..
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" L.F. Transformer," the lay-out
would be further improved.
From t<his ,it follows that the position of the right""hand variable condenser, which we
r-------e +I
will assume is a
+2
reaction
con HI denser, mig-ht also
be improycd upon
by moving the
component bodily
to the left until it
was
separated by
~~~._~~~~----~~----_.+
only about its own
LI width fron1 the
other condenser,
which
performs
the functions of
tuning-. In its first
Fig. 3.--A circuit of this type employing a detector
position the idea
and one stage of L.F. amplification was discussed
of spacing- out the
in Mr. Kendali's previous article in this series.
components h a d
been carried so far that much· of
and ;to the reaction condenser will
the wi,ring would be unnecessarily
be unnecessa,ri>ly long. If jt were
moved to the left so as to be conlong.
The Grid Condenser
siderably nearer to the socket of V I,
Another point which might be imsay, as fat· as would bring it improved upon in this lay-out is con;nediately beneath the " L " m
still, however, n01t in an ideal position, since it is so placed that certain of the leads connecting- the
choke to the anode of the valve V 1

0

:···················. ··························:..
The Nature and Sources ..
of Atmospherics
...
. ···································..···.
.........
chang-es of the atmosphere. \\'hen(Continued from page 149)

f>ver there is an approach of a cold
layer of air from the Polar regions,
there is an increase i,n the numbet·
of the grinder type of atmospherics.

0

geueral conclusion was verified by
him, that the worst atmospherics
arc not produced over the ocean,
but over large ar,eas of land, and
paFticularly
near
mountainous
regions .
Regarding the Crash types of
atmospherics,
\Yhich
sometimes
last from half a second to five
seconds, a view has recently been

cerned with the relative positions of
the gr,id condenser and lea!{ and tihe
socket for the detector valve, V1;
Upon both the lay-outs shown these
<~~re too far 'apart, since the ideal
arrangement is to solder the ttag on
the g•rid condenser directly to the
grid pin of the valve socket. \\'hen
a s~itable board-mounting valveholder is employed, t,his, of course,
is quite easy.
1hesc examples should, I think,
make sufficiently clear the conside,rations which are involved to enable
the ,reader to catrv out for himself
the operations of l~ying- out 1the set,
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 invoh·ed.
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 havC: also been made. This
seems somewhat peculiar in view of
the success \Yhich has resulted from
the forecasting· of the approach of
t11understorms and cyclonic disturbances.
The reason' appears 1to be
that cyclones and thunderstorms
are ass-;,ciated with the advan'..t of
a Cold front which comes frum the
poles, whereas typhoons are pro-

" Cold Fronts ''

The march of cold air from the
poles is usually referred to as a
" Cold front," and the conclusion is
that, as this Cold front marches forward so the source of atmospherics
marches with it.
'''lwnever the
Cold front reaches a mountainous
region the atmospherics n·ach their
maximum intensity. This again is
obviously due to the fact that the/
temperature changes must be m<~·e
viol.~nt in a mountainous region.
Thtos \he general conclusion appears
to be bearing out th;~t of the directional obscr~ations of YVatson ~vVatt
and others, induding those in Germanv, who have trnced the most
prevalent atmospherics to the mountainous regions of Etirope or Northcm Africa.
Malg-orn's observations were also
eonducted
.over
the
Atlantic
and !)acific Oceans, where again
the observations
were verified
that the atmospherics follow the
march of the Cold fronts. Another

The generator for
supplying power to
the wireless trans•
mitting sets on aircraft ·is sometimes
fixed on the lower
plane, as shown. The
propell.er on its shaft
is rotated by the blast
,of air from the main
airscrew.

e'<'pressed in Franee. as to their
ol'igin, The reason for this will
be given in a subsequent article.
Typhoons

Attempts have been made 1n
China to folio\\· the approach of
typhoons, but so far without success, although dir,ectional observa-

duced bv the advance of hot air
from the-tropics. Thus the typhoon
area does not appear to reach very
high altitudes, nor to produce
violent. atmo;;,pherics,
The results of further observations will be given in a subsequent
article :n this series.
(To be continued)
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Random Technicalities
flfTRE~,
/lssisfanf Cdtfor

By 'Percy W. JiarriS,

, X P E RI M E N T ERS
"' might quite profitably
give more attention and
thought than they do to
the question of filament
voltage, or rat her filament current. Frequent \\·amings
are given to vake users not to
place the high-tension leads across
the lo\y .. (ension terminab, and
several excellent protective devices
are now on sale to prevent the
early decease of precious valves
from accidents of this kind. Rarely,
ho\\·ever, do we see warnings
regarding the abuse of filament
resistances. I am sure that thousands of valves arc consigned to
the scrap-box each year for no
other rca~on than that the user has
been unable to repress his desire to
fiddle with the rheostat knob.
I
am afraid many advertisements give
the impression, when. d!Cscribing the
virtuPs of the sweetly running· and
quiet contacts, that acljustm~nt of
the filament current is something

which goes on continuously during
reception.
On my own sets at
hnme I do not touch the filament
resistann:s from one' v·eck end to
another, except\\ hen trying different
valves or other special components.
A Sugg~stion
PersonallY I should like to see
the valve ·Inakcrs marketing· valves
to run '' ith filament voltages of
6, 4 and 2 volts respectively, so
that thev could be run direct from
accumuiZttnrs
without
filament
resistances of any kind. If a valve
is designed to run at a particular
filament voltag c and current, thi~
current should be maintained constant througlwut the life of the
valve, ;u:d not be varied in order
to obtain other adjustments in the
set. Fot· this rteason l am not in
favour of using filament resistances
fnr fine tuning.
In the great
majority of ''ascs even ,,·ith the
valves such as we have at present,
which are designed to operate at

==============~~==================

volt:1ges different from those cr1ven
by an accumulator direct, I ~hink
a permanently set resistanc·e \V ill,
in a very larg·e number of cases,
give us all \ve require.
Damage Done to Cells
" But," you will say, " we must
have a variable filament resis'tance
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 accessofi.es than
any other one factor. Any accumulator manufacturer will.ttll you with
great emphasis that it is madness
to attempt to get the last ampere
of current out of a cell, and particularly careful instructions are
always given not to let the voltag-e
drop below 1. 7 or 1.8 per ctdl. In
spite of this, thousands of users
continue to discharg-e their accumulator on the principle that there is
" still something in it," even
though the voltag-e 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 maiptained at 2 until practically the
end .yf its useful discharge, when
there is a fairly rapid drop. My
o\YI.1 method is to recharge the
accumulator,. immedi"atcly there is
any sign of 'the voltage dropping
below 2, and I never, in any circumstances, tr·y to bring· signal strength
back again by readjustment of
filament resistance knobs.

The aerial masts at the Carnarvon wireless station are situated on " hill

1,800 feet above sea level, so that some of them are almost constantly in
the clouds.
161

American Practice
l n America practically all modern
receivers have one filament resist<~ncc knob only for all the valves.
Of course, when ,,.e use dry cells
tl1e discharge curve of which is a
steady slope, filament resistances of
the adju,tab\e typ'~ are desirable.
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~ An H~F ~ Selector and Radiation Preventer
By B. B. M/NNIUM.
The problem of the oscillation nuisance is still sul1iciently 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.

i

'The Penetrola, a commercial form
of the apparatus described in the
accompanying article.

o~oo

~

~~

NE of the g-reatest problems
with which radio engineers are
confronted in the desig·n c•f
apparatus IS the pre\·entitin of
radiation,
or
feedingoscillations back into the aerial svstem.
Research workers ha \·e been ~xperi
menting for many months endeavouring 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 heretofore that will not radiate, but there
are certain types of sets that will
break into oscillation at the slightest
excuse, and it is with the latter that
engineers have concerned themselves.

O

all settings of the dial. \Vhen the
filament of the valve is cold, energy
cannot pass in either direction
through the \·alve; when the filament is heated and is emi.tting
electrons, an "::lmplified copy of the
signal flows in the plate circuit
through the agency of this electron
stream.
No Oscillation Nuis:.::tce

Thus energy can [Xtss from the
aerial to the output of this new
device, but cannot pass in the
<>pposite direction. And also when
such a stage of perfectly balanced
H. F. amplific:-ttion is interposedhNIITen the aerial and the receiving set any squealing originating
in the recci1·er is isolated from the
aerial and cannot interfere with the
reception of other receivers 111 the
vicinity.
Previous Fallacies

The property of radiation-pre,·ention has wrongfully been claimed
for most forms of high-frequency
amplifiers connected between aerial

" All-Capacity " Brldge

It is easilv seen that a device
which tvill stop a regenerath·e set
from radiating annoying squeals
and at the s•ame 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 is connected
between the aerial and 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,
suoh as a loop, 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 circuitw.hich balance remains const-ant for

Radiating Circuits

As a matter of fact, conclusive
tests made show that all four types
(oscillating H. F. amplifier, oscillatin·g detector preceded by one or
more stages of imperfectly balanced
but non-oscillating H. F . .lmplification, single-circuit regenerati\·e, and
loosely- coupled reg-enerative receivers) radiate strongly ;ll1d that

p

Fig. 2.-The operation of the circuit
dep.-<acls on the action of the bridge
conn.-ction shown here, which should
be <:.>mpared with Fig. I.

the so-c:1lled loosely-coupled threeci-rcuit regcnaator is capable Llf
causi.ng nwst atu~t1ying radi:111Lln.
In fact, it is <1b\'ious th.1t .111y
meth._xt of Ct1upling which will allow
energy to flow in one direct it)ll will
most cet·tainly permit a t1,1w in the
reverse direciion.
Tests with the Selector

Fig. I.-The fundamental principle of
the system may be easily understood
with the aid of this circuit diagram.

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 transgressor in that direction. ·
162

Radiation tests were made In
setting up an oscillating- receiv-e-r
connected to one aerial and a nonoscillating set connected to a second
aerial running- parallel to the first.
When the two rec;:eivers 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.
\Vhen,
however, this new device \Yas connected between
the oscillating
receiver and its aerial, no interference in the second receiver resulted.
A Conclusive Test

It \Vas 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 receiver, but when they were placed
about fifteen feet apart (in adjoining rooms), no interference could
be heard, although the two receivers

Fig. 3.-This diagram shows the
arrangement of the tapped primary
and the condensers.

were still connected to parallel
aerials. It was also found fe;,sible 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 instrument, it was noticed that the output
C'oil of the unit was capable of
radiating- howls originating in the
oscillating receiver. For this reason
the device has been completely enclosed in a sheet metal case.
Stability

Ordinarily it is impossible to add
a further stage of H. F. amplification to receivers using t\v-o such
stages because the addition of the
third stage causes the combination
to becon1e unstable, resulting in
locally-sustained oscillations and
howling. This instrument is so
perfectly stable that it may be
added to anv rece1ver without
increasing th~ tendency toward
oscillation.

Circuit Employed

Fig. I shows the fundamental
circuit and Fig. 2 is the all-capacity
bridge involved. The same lettering is used in both figure~. Thus
t.he capacity between grid and plate
is indicated by the condenser between points G and P, the grid
anri plate respectively) of the
valve; and the halancing condenser
from plate to the point A is shown
connected between points P and A
of the bridge. This latter condenser
is adjustable, but \vhen once set at
the point at which the bridge is
balanced, it" does t1ot require further
adjustment at any frequency unless
a valv-e havinl! a different value of
grid-to-plate ~~pacity is substituted
for the valve for which balance was
obtained.
Constructional Details

In Fig. 3, the input inductance L1
is more than tw·ice the value
ordinarily employed, resulting· in a
very high signal voltage across its
terminals-and therefore increased
signal strength over that ordinarily
obtained. The primary inductance
is tapped as shO\vn to allow a choice
in selectivity for varying conditions
of operation. Fig. 3 is the actual
circuit diagram for the type used
with sets employing an outside
aerial. It will be noticeLI that the
shield, marked S, is not connected
directly to the earth, but through a
by-pass condenser.
vVhile this
earths the shield and the rotor of
the twin variable condensers to
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Selectivity and Amplification

Special Features

The special output circuit shO\vn
in Fig. 3 allows rhe. unit to amplify·

Fig. 5.·-The complete wiring diagram of the instrument illustrated
· at the beginning of this arti!;'l<'

the incoming signal. when feeding
into any type'of receiver, whether it
be of the fixe<f-ttined primary type
(<.lS i? the neutrodyne) or a single
c1rcmt or loosely-c,oupled type,
tuned either with a series or parallel
condenser. Cv 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
little-if at all.
The output inductance L" has
been chosen to. give the highest
possible average. gain with various
types of receivers.· Fig. 4 shO\\"S
two_ amplification curves run at
1,364 and 6oo kc. (220 and soo
metres) and the inductance of L"
was chosen from the results of a
s:eries of such curves to give the
maximum amplification possible.
For Loop Reception

JOO

!I!.._RNS IN

The new instrument diJfers from
such devices as the ,,·ave-trap, in
that a wave-tr.ap 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 inaudible with the receiver alone 'Yill,
with the . assistance of this instrument, give loud-speaker volume.

any set, no m~tter which battery
lead is grounded· or which is connected to the high-tension minus
terminal.
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Fig. 4.--Showing how the voltage
amplification varies wi~h the number 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.
· The. matter of which filament lead
is earthed and which is connected
to high-tension minus lead is determined by the wiring of the receiver
itself. Thus this device will function, without change in its own
wiring or that of the receiver, with
163

' For use with a set designed for
loop reception, type CL has been
de,·eloped. The circuit of Fig. 5
is employed. Here the loop is replaced by a ~·cry short aerial (zo-so
feet long), which, it has been found
by e;l{periment, gives a better combination of. selectivity •nnd signal
intensity ·and less static. The earth
connect.ion mav be used as ~hown,
or may be repl;~ced by a short length
of wire thr()wn on the floor or running 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 distributed capacity of the secondary
of T and that of the loop, thus preventing any marked disturbance in
the reacting of the first dial o.f the
receiver.
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ApparatusWe Have Tested
Conducted by A. D. COWPER, M.Sc., StafT Editor.
Benjamin .Valve-Holders
An interesting type of anti-microphonic valve~holder, and one which
lends itself particularly well to the
modern base-board and vertical panel
type of .receiver, with valves arranged
behind the papel, is the Benjamin
Clear·e.r 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 convenient 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 tl1e valveleg sockets at one end and the soldering tags at the other e·nd 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
fqr these well-finished and neat-look·ing
iolders is very reasonable indeed; they
can certainly be recommended with
every confidence.
Insulation resistance, on test, proved unexceptionable.
" Soldo '' Tinning Compound
A soldering compound whkh is
rather more than a flux is " Soldo,"
a sample of which has recently been
sent for our comment bv Messrs. the
Soldo Co. This mate11i<il, which has
been commented upon prev.iously in
these ·reports, consists of a greyish
material, with metallic specks visible
in it, packed in a small tin with a
tight lid. If some of this is placed
on a piece of most ord•inary metals,
heated to above the melting-point of
solder, the metal becom~s t.inned at '
once, both the solder and the fluxing
material necessary to dean the object
to be tinned being present in the flux.
The makers daim that an ordinary

poker can be rressed 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 tihning of
not over-clean metal is very greatly
facilitated by its use. But we do not
consider that it is advisable to emphasise unduly the fact that there is no
need to clean metals before commencing soldering operations, particularly in radio constructional work.
One . application in which we have
found both earlier samples and the
latest product invaluable is in the repeated cleaning and retinning needed
by an ordinary soldering-iron, even a
gas-heated one, fmm 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 surface has to be tinned, as in sweating
brass plates together, etc., the compound saves a large amount of time
and wasted effort. The report from
the N.P.L. quoted by the malu·rs gives
evidence of the soundness of resulting
joints.
National Tapped Tuner
Messrs. National
\Vireless
and
Electric Co. have submitted for test an
example of their tapped tuner, with
ball reaction-rotor and with nine tapping points, which is claimed to cover
from approximately I,ooo to 100 kc.
(3QO to 3,000 metres wavelength), with
the aid of a .0005 !'F tuning-condenser
in series-parallel connection. It consists 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-coupkr .rotor. Tlw latter
has also a large number of turns of
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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
bus·hes, are provid<:>d. Terminals on
t~e tube it~elf, on heavy copper straps,
grve means ·,of electrical connection to
the rotor winding, whilst small term.inal bolts and solder,ing tags are
provided for the grid-circuit connections and f01· wiring up to thC' selector
switch. The tappings an' made in a
very neat manner with connections
dnside the stator tube.
On practical
trial on a small P.M.G. aerial with a
.0005 uF tuning-condenser, thf' requisite,
overlap of tuning ranges was found
wanting between 630 and 6r2 kc. with
par.allel tuning-condenser; the tuner
;;hould be. used with seri<'s condenser
in the lower ranges. Otherwise the
range from about 869 to I 10 kc. was.
readily available, f.ree oscillation resulting at all points.
The lodtl station,
2LO, jammed e\·erything ;>]se up to
about Belfast's waYe, only Birming•
ham being obtained fairh· clear of
London (at r2 miles from -the latter);
on the No. 6 tapping point sXX came
in at moderate loud-speaker strength
on the one valve in London sensiblv
free from 2LO; on the ni~th poin-t
Eiffel telephony came in weakly, and
not -entirelv free from London, whilst
Radio-Paris in the lower ·range was
jammed bv both sXX and London.
On measuring bv the Moullin voltmeter method the resulting signalvoltage from the local station, without.
reaction, the figure recorded was lower
than that for any but the least commendable of plug-in coils. The tuner
can hardh· be desc11ibecl as of a low·
loss tyre with such high-resistance.
fine-wire windings and dead-end effects
of a marl{ed order. The utility of s<>
unselective a device is somewhat hard
to appreciate at a time when the problem 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,c---ci am .gl<:ld to say that fa\·out·able reports on· tlie '' N f'W Lottdspeaker Circuit," as described in Wireless Weehly of S!•ptember 2 and
September 16, 1925, are coming in
from all parts of the countrv, and
hence perhaps the following remarks
mav be of interest.
As explained,· the action of the detector valve in any form of the trigger
circuit depends upon changes of . nJltage first and .foremost, rather than
changes· of current. The ·detector is
not only a rectifier,. but also a voltage
amplifier, rather than a power amplifier, and therefore the greater the
voltage amrlification factor of the
detector valve, the better.
This aprears to be borne out by the
1·ecently
published
conclusions of
)clessrs. ~Ianfred von Ardenm; and
Heinert; tlw,~: show that in connection
with those stages of resistance-capacity
coupll'tl amplifiers which act as voltage
amplifie1·s pure and simpl<>, anode rcsistanccs of se\·cral megohms should'
be used with high amplification factor
valws, and that used thus the filaments
of ordinary valves' have to be run very
dim.
Von .·\nlennf'. and Heinert hope to
be able to produce special· short filament valves w~th amplification factors
as high as 'jo for the benefit of their
resistance amplifie.rs, anti it is to be
hoped--for the benefit of the trigger
circuit-that such valves will be available also in this country.
However, one limiting factor is the
natl.lr~1l capacity to ('arth of the :lllotle
circuit of the detector. In all forms
of the tdgger circuit used for telephony
it is adds:1ble that both the detector
and the valw· following it should use
low-capacity sllckets, am! that the detector anode battery and the leads
from it to the detector anode and the
grid of the next valve should be kept
as <)ear as possible from the rest of
tlw circuit.
Finallv, the nwrits of the trigger circuit-details of which h:tw been
divulged in Wireless Trcehly onlv-are
such that it is now being put on the
market i1~ the form of a cabinet receiver b\· \Iessrs. Princers. Ltd., of
173, ::'ie1v Bond Street, with \vhom is
associated
\Iajor
Prince,
~vho
originated thP circuit,
There is still considerable scope for
experiment to find the best conditions

tmder \\·hich particular valws will
work in the i:ircuit.-Yilllrs faithfullv

· Guv c.

BEDDJ:-o:GTo:'>l. · '

Villa Y ohincla, · Ospcdaletti, Italy.
ENVELOPE No. 2
SIR,-I have much pleasur<> in enclosing a photograph of mv " Family "
four-valvp circuit set (Radio Press
Envdope No. 2, by Percy \V. Harris,
M.I.R.E.), which I hope will be of
interest to vou. I constructed this set
some months ngo, and haw~ always

to work a small loud-speaker, which
can be heard all over the house.
I ,
always recon'imend this Circuit to mv
friends, for in my opinion it is quit~
the best.-Yours faithfully,
A. HAY:\ES.
Pcd::ham, S. E.
S1R,-I thought you might bP. interested in the following rerort of the
" Family "
four-valve set
(Radio
Press Envelope No. 2, by Percy \V.
Harris, 1\I.I.R.E.), which I built
some four or five months ago.
I
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 yards clown 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, 1\Iadrid, Berlin,
The Hague, Lausanne,
Radio-Wien,
Racliofonica and Glasgow.
With a
wave-trap I can get Cardiff, Bournemouth and Sheffield quite well, also
Liverpool and Nottingham. All these
are summer-time results, so I think
the receiver good f'nough for am·one
and a credit to 1\h. Harris.-Yours
faithfully,

A.

TuR:-o:ER.

Bradford.

The receiver employing the" Family"
4-valve circuit, as constructed by
Mr. Haynes.

deriYet! the utmost satisfaction therefrom; in fact, I find it gives far better
reception than any other of your manv
circuits which I have tried. You will
notice that it is made out of experimental panels. I haYe made up your
wan•-trap, and with this in circuit I
can cut London completely out and
pick up any of the B.B.C. anti many
Continental transmissions without the
slight<>st ·interference.
For London
ll only use detector and one L.F.
:valve, and this gives sufficient power
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A HARTLEY -REINARTZ ,~
RECEIVER.·
''l!
Sm,- I refer to the " Two-V;\he
Hartler-Reinartz Receiver," particulars
of which were given by Mr. J. \V.
Barber
in Modem
H'ireless
for
October, and think that vou maY like
to know my experiences with ·a recein-r of this kind constructed from
details given by A. D. Cowper, \f.Sc.,
in Modem ]Fireless for August (" :\
Selective Hartley-Rcinartz Circuit for
Broadcast Rccej)tion ").
I follo\Wd
the latter description in nearly e\·_ery
.respect, but I utilised .0005 ,uF variable
condensers. In spite of this, reaction
nnd tuning is delight fully smooth.
I
adclf'd one tnHisformer couplet! L.F.
stage, and with this combination, .and
using a four-electrode vah·e for this
i'tage, I hm·e to de-tunp zLO, othenvise
it is too loud on L.S. Claritv is all
that can be desired. Selectivity ·appears
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improved Wecovalve has been fitted with
a tape filament which enhances the life and
We can justly claim
performance of the valve.
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 ~ould 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 Spot •
Orange Spot

•

•

Green Spot ...

H.F. Amplifier.
L.F. Amplifier.
Dete.::tor.

0f>ERATING GUARACTERISTICS.

Filament current
,
voltage

..

D<tcctor Plate Volta;je
Amplifier ..
Ancr!ification Factor ·

.. '
•
•

0"25 amps.
0'8 to 1'1 volts.

15 to 22 volh.
22 to 60 vo!tt.
5 to 6'5

A.tlt for our Eocklet, No. W54(j, which
gives full dEtail& of our new sca.son"•
opparatus.

msrern Electric CompoHq Limit-ed
CONNAUGHT HOUSE, ALDWYCH, W.C.2.
Tele~hone:

Central 7345 (9 lines).

Works:

North Woolwich.

New Southgate.

Hendon.

Branches: Glasgow, Leeds, Newcastle, Manchester, Birmingham, Cardiff, Southampton, Liverpool and Dublin.
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P.A. 4 VALVE
FOR POWER

AMPLIFICATION.

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 sett:ing of one condenser the
other one having to be adjusted.
I find a variable ·grid-leak is an advantage. All the wiring is carried out
an 16 gauge square wi.re, and all components arc well spaced, and G.B. is
used for last valve. As stated before,
clarity is rarticularly good, and with
a perfcctlv silent background.
I
strongly recommend this set for the
local station, and it should be ideal up
to 20 miles, using a po\ver valve in ~he
last stage for L.S.
In conclusion, I would say that mv
aerial is about 1R ft. high and Ro ft.
long, including lead in. The set is
situ.ated on the first floor with a double
Jlex 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 tded so far,
which include water-taps, a zinc pail,
wire netting and pipes, the latter three
being well buried in the ground·. The
ribbon af'rial I find particularly etiicient on the shorter waves, i.e., from
6o down to· well below 40 metres.
Trusting the above is of interest to
you and congratulating you on your
alwavs most interesting and efficient
eircults. I am a constant reader.Yours faithfully,
GEo. E. LILNS.
Harrow.

ENVELOPE No. 9
SIR,-I
have
cons'tructed
the
" Efficient Single-Valve " set described
in Envelope No. 9 (by Herbert K.
Simpson), and perhaps readers would
like to he:1r results obtained on first
night.
2LO {'ame in on loud-speaker fair,
Birmingham on 'phones good strength,
Newcastle on 'phones good strength;
i\Iarlrid on 'phones fair, but not good
volume.
Several amateurs sending
'!\Iorse. Glasgow fair, but 2LO difll,
cult to cut out. Not bad for the first
trial.
•
I ha\·e also constructed several other.
R. P. sets, and find them very easy to
{()!low during construction. They get
all that are claimed for them.
\Vishing Wireless Weelzly every success.-Yours faithfull\·,
Streatham.
- H. BRACEY.
SWANSEA RADIO SOCIETY
Sm,-I beg to gi\·e you a report of
the Swansea Radio Society's annual
general meeting. I trust that it will
prove of interest to your reade.rs.Yours faithfully,
E. H. WHITE (l-Ion. Sec.),
100, Brvn 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
satisfactory report was given both as to
the number of members and the sound
financial position of the Society. The

following officers \Vere elected : President, Capt. Hugh Vivian; VicePresidents, Sir A. Whitton Brown,
K.B.E., ~I.Inst.:\I.E.; Messrs. H. K.
Benson, c\.:\I.l.E.E., A.:\I. L\Iech.E.;
R. G. lsaacs, .:\l.Sc., iL\I.I.E.E.;
]. C. Kirkman, B.Sc., A.Inst.P.,
Fellow of Phv. Soc., London; C..ll. ;\.
Sinclair, A.:\'!. I. C. E., :VI. I. E. E.; W.
Guy
Hodge,
D.
\V.
\\'alter,;,
A.M.I.E.E.; J. D. Willinms, DaYid
Davies; Chairman, .:\Jr. D. P. \Villiams; Vice-Chairman, Mr. T. S.
Clark; Members of the Council, Messrs.
A. E. Allsopp, A. Bates, H. K. Bcnson,
C. Russell Peacock, H. B. G. Taylor
and S. 0. \Vedlake; Hon. Auditors,
:\Iessrs. \V. E. \Vright and J. Turpee;
Hon. Valuers, Messrs. A. E. Allsopp
and A. Bates. A pleasant function \Vas
carried through at the close of the
meeting, when the retired Secretary,
Mr. H. T . .:\1organ, was presented \vith
a clock. :\Ir. D. P. Williams, the
Chairman, said, in making such a
presentation the society were recognising the valuable services of Mr.
Morgan. :\Ir. T. lVIacnamara thought
the present satisfactory position of the
Society was due to Mr. MOI-gan 's
efforts.
Mr. T. Briggs also paid
tribute, and the presentation was made
by the Society's fir.st !'ady member,
:Miss Hawken.
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·The new improved
T.C.C. Mansbridge
N Radio-the youngest and most virile of our industriesprogress is essential.
While it has not been f'ound
possible to improve the accepted principles of the l'vlansbridge
Condenser-recognised as the standard large capacit.r
condenser throughout the world-we have found it prac·
·ticable to improve the famous green T.C.C.l'vlansbridge in
certain important constructional details.

I

The new Duplex terminals (patent applied for) can be
used as soldering tags or to hold connections by means
of their knurled heads. The top of the Condenser is now
4/1-nulal which is, of course, quite impervious to the heat
of the soldering iron or the action of the atmosphere.
T.C.C. l'vlansbridge Condensers are made in the largest
factory in this country solely devoted to the manufacture
of condensers.
They are backed by a twenty-year-old
reputation for accuracy and dependability. They are
fully guaranteed and British made throughout. Every
Wireless Dealer stocks them in a wide range of capacities.

In labour, design and material-British throughout
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Department.
R. E. (HENDON) asks wheth~.>r a
simple scheme is possible to alter the
capacity of his .0002 fLF variable condenser, incorporated in his shortwave receiver, without adding parallel
fix.ed condensers, in order to employ
this on the ordinary broadcast wavt>length range of 300 to 500 metres.
Since our correspondent specifics that
he does not wish to use a parallel fixed
condenser to increase the capacity ,,f
the one emFloyed in his receiver, the
only solution of his difficulty is r,,
change the dielectric in order that the
capacity may be increased.
It is
obviously not practicable to repla,,e the
air dielectric by ebonite or mica, ;-incc
this proceeding would not onh· taktc
too long but would .require considerable skill if .intended for use when a

rapid change owr was desired.
It
could be arranged, however, that the
whc·le condenser be immersed in suitable oil when it was desired to employ
it on the ordinary broadcast waves.
Paraffm oil has a dielectric constant
of i, and hence if the €onclcnser were
immersed in this, its maximum capacitv would be doubled. Incidentally,
its- minimum capacity would also lJe
increasC'd, and, frankly, we are not in
favour of the method, . which is very
messy.
F.E.P. (TONBRIDGE) employs a
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

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.

vVe would advise our correspond,·nt
to get an electrician to i nscrt a lOOturn 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 sufficiently 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 bv the consideration mentioned above.
This procedure should allow most of
the interference to be cut out, although
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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."

f]J

DAVENTRY COIL
ALL "OOJAH :·
Inductances are wrapped
in a transparent covering
and sealed with the
Registered Trade Mark

Rad.on is available in ZI different sile& 1ft
black anJ mahoganite. Radion can also b•
supplied in any special size. Black rd. P•

square inch, mahoganite I id. per square inclta

RADION

"OOJAH"

American Hard Rubber Company (britain) Ltd.
Hu.J Office: 13a Fore Street,
I

London, E. C. :t

DeJxlls: 120 Wellington Street,

Price

GREENSLADE

Glasgow,

n6 Snow Hill, Birmingham.
Irish Agenls: 8, Corporation Street, Belfast.

l/-

To meet the popular demand we have
designed a tapped Basket coil which
will tune to over 1,'600 metres
WITHOUT
a parallel

&

BROWN

LANSDOWNE ROAD, CLAPHAM, S.W.8.
Te/,phone : Brixlon 639

Gilbert Ad. 3i9&

J6g
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The precise device for
tuning your radio set
bears the trade mark

In all lgranic 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. resistance and high self induction-the qualities of the ideal inductance.

For aU general purposesthere is tbe plug type llrranic Honeycomb Coil - long acknowledged tbe
standard by which all coils are judged.
This type is available in nineteen sizes
giving wavelength ranges of lto1n 150
to 23,000 metres and including intermediate sizes ol 30, 40 and 60 turns.
Prices vary from 4/3 to 17/6 each•
according to wavelength raOge.

For the perfect reception of B.B.C. Concertsthere is tbe lgranic Honeyeotnb
Concert Coil. This coil has been
specially developed in order to
give listeners dist~rtionless reprocoupled
with
maximum
duction
volume when receiving B.B.C. Con·
certs. lt is tnade in four sizesC.!, 114 to 320 metres, C.2, 205 to
536 metres, c.3, 286 to 718 metres,
,413 each; C.4, 402 to 1,114 metres,
4[5 or 17/• for the set of 4. Fits all
standard ping-in coD holders.

For highly selective tuningtbere is the Gimbal mounted lgranic
Coil. The special method of mounting
is the unique feature of this coil. Not
only is a precise aJIIU)ar adjustment of
the coils _possible, but, in addition, by
reason of the fact tbat each coil is
rotatable about its own axis - a very
fine and critical adjusltnent can be
rnade. In ·critical, regenerative and
rejector circuits this 6ne variation -is
es~tial.
There ere twenty sizes
aV.ilable (Nos 1 15 to 1,500) covering a
total wavelength range similar to
plug type coils.

for better radio efficiency
THE VICTORIA VARIABLE GRID LEAK
and VARIABLE ANODE RESISTANCE
(Illustrated 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 f 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 ele-ment always consistent
and packing impossible. Positive contact. Self~cap~t.city practically zero.
It is one-hole fixing. Something entirely new.
Pric:e 7/6 eac:h.

VICTORIA LOW -LOSS CONDENSER.
Observe these Points of Superiority
Lowest losses. Min. capacity: 4 micro~ micro f.1rads. Greater W'Jxekngth
range obtained than in any other type.
Spring cont.tct.
Ball be.1rings.
Vanes insulated by ebonite supports outside the electrost,;tic field. Sturdlly
constructed. Highly finished aluminium end plates, nickelled supports and
brass vanes.
A really first~class condenser, particul.Hly ideal for ::.hort
wavelengths.
PRICES
,OOI, 16/-,
,00075,15/6,
.0005, 14/9.
.0003, 14{-,
,,>oo,, 13/6,

Fitted with V efflier Dial and precision extension handle, as utustmteJ, z/6 extra
on prices quoted above.
,

,For,short wave reception...:.
The many difficulties which arise in
short wave reception owing to very
high frequencies are greatly reduced
by the use of tbe lgranic Unituno
Aperiodic Fixed Coupler.
yet tbere is no difficulty in fitting ....
any receiver having standard Wil
holders. You plug tbe coupler into tbe
first grid circuit, · remove the aerial
lead from the set and connect it to
one of the terminals on the plug
The
remaining
extension
arm.
tenninal you connect to the .. earth ..
terminal of the set and to earth.

The VICTORIA
VERNIER DIAL
You can obtain a micro•,
meter variation of the "
whole condenser by
using the "VICTORIA''
VERNIER DIAL.
Which has a ratio of 30G
to 1, obtained by a pre•

cision screw

Unitune Minor
75-180 metres, 7[6
..
Major 300-600 ..
9/All rei>Utable dealers stock (granic Radio Devices.

Write for List Y.71.

IGRANIC ELECTRIC CO., Ltd.,
149, Queen Victoria St., London. Works: Bedford.

For purposes of illt~stration
section of panel is not
shown in correct position.

motion.

No gears, therefore no
back lash. Coarse and
fine tuning provided for.
Suitable for use with
any standard condenser

or variometer.

Price 4f9'

VICTORIA ELECTRICAL (Manchester) LTD.
Victoria Works, Oakfield Road, Altrincham, Cheshire.
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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 simihn·
coils into the mains leading into neighbouring houses, since the tendency for
these adjacent systems to cause the
interference will still be present.

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
co.il employed in parallel with the
fixed condenser, which latter we will
call Cr. We now have

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
wot~ld 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 \vould be well advised,
therefore, to pay attention to his aerial
and earth system, rememberfng that
height and isolatjon from surrounding
buildings of the aerial have considerable bearing 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 z-valve
low-frequency amplifier to give fair
lo\.td-speaker results.
If on expe6menting 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
t·eaction be constructed, such as that
described in Radio Press Envelope
No. g.
·
The howling w.hen 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.

J

X = r,885
L Cr . . . . (1)
Replace Cr by the condenser, of
which the capacity is required, and let
this be Cz. With the wavemeter take
a second reading of wavelength with
the new fixed condenser.
Let this
reading be Y. We thus obtain

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
JLF capacity, which value he knows
to be fairly accurate.

Y = I,SSs JL Cz . . . . . (z)
Since L is the same for both readings, and X, Y and Cr are known, it
follows that
CI y2
Cz

Given an accurate buzzer wavemeter
am! one condenser of knO\\'n capacity,
it is a very simple matter to determine
experimentally the capacity of other
small fixed condensers.
Working
from the basic formula
Wavelength = 1,885
(metres)
where L
inductance in ,uH.
C = capacity in ,uF, we can
npply this, in practice, as follows : Connect the small fixed {'ondenser
of known capacity in parallel with a
coil, such, for example, as a No. 50
plug-in coil and a pair of telerhones
in series with a crystal detector across
the Dscillating circuit thus formed.
Now start the wavemeter buzzing with

=

~

I'F •••.. (3)

From equation (3) above, the capacities of the various small fixed condensers 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 \Vavelengths the experimenter is likely to employ during the
measurements, and fairly accurate
results will thus be obtained.

JI:c

W. M. (WESTERHAM)askswhether
the addition of the " 2- Valve Amplifier de Luxe '' to his crystal set should
give him good loud-speaker results
from 2LO. He states that signals on
his crystal set were weak, that the
addition of one valve of the Amplifier

MAKE SURE OF
PERMANENTLY
GOOD RESULTS
when you build your $et
by soldering all connections with the

.f

ELECTRIC
SOLDERING .
.B.AQ!.Q_~ OUTFIT.

tt«:l t t1
Sir, you've been looking for me I
along you've wished for a better fixed
RIGHT
·condenser, and now, at last, such an instru•
ment is obtainable. The Ellicient Watmel is my
aame--a better fixed condenser, superior .in aU
the ~!!'into that make for highest efficiency. Witnesa
my feat Report, it speaks for itself. Next time
you're at your dealers, ask to see me. Close
examination will decide you that I'm the fixed
condenser you've been looking for.
Watmel Test Report.
Prices.
1. Mica. Insulation up
to 2,000 volts

C,apacltles for Standard Grid

a.

StanCar.J Fixed CondenserS.
'002, ·001
2/6 eaoh.
·0025, ·006
3/6 each.

2. Complet:p;~nf.O~~olts.
Capacity checked.
t. Insulation up to 500 volts
after Final .Assembly.
6. Final Capacity Test.
P A.SS.I+:D OU'r 100/'0
EI<~FlCIENT.

Condensers.

oQ0005 to •0005

Combined

Condenser •

.. 2/6 each.

Grid

.. ..

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, everlasting,
neat, and
complete. Packed in
wooden box with instructions.

J.,eak and

a; .. ea.oh.

The Watmel Wireless Co., Ltd,
332a, GOSWELL ROAD • LONDON, E.C.l

PRICE

5/6

Postage 3d.

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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Striking a Balance
Tuning your set is very much like balancing a seesaw 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 cvmbine 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.
lt allows reaCtion or condenser to be increased and
decreased until a balance is obtained, without
removing the hand from one dial to another.
Moreover, increase of reaction by the coil holder
can be obtained in the same direction a~ increase
of capacity is obtained by the cond~nser. 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

This is the Seama.rk Connode

GRID CONDENSERS

Owing to our big manufacturing facilities and
our policy of dealing
direct with the experimenter we can save you
pounds.
All components illustrated on
this page can be sent
per return of post.
Catalogue ( 48 pages)
post free sd.

INTERGHANGEABLE
GONDENSERS

ln
genuine ebonite
monlded cases sealed
a f!ai n s t dampness,

~e::!J b: ~e:~!i~f t~~

screws.
Fully tested
and guaranteed accurate.
In an values from .OOOI
'to .l!ooS mfds. 1/3 each.
ln all values from
.oo1 to .oo6 mfds.
1/6 each.

FRAME AERIAL
An
exceptionally
efficient
folding
frame aerial with
centre tapping and
having handsome
moulded swivel base
Folds into small
space when not required. 351-

P.S. 3794

ROTARY COIL
HOLDER
For, panel use where
space is important. To
obtain variation in
coupling the coil is row
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 pclished. 6/Send I}d. stamP for
40 pp. Bookie# on· SuperHeterodynes, and how to
/mild the~n.

Peto-Scott Co. Ltd.

Strength
WATERPROOF

PriceB below

Coil

BACK-OF-PANEL
COIL HOLDER
For use where coils arc
to be used behind the
panel. Vernier move-

Branches:

~':Ji~a~~:o~~;; ~~~~t

62, High Hclborn, London,W.C.l
WALTHAMSTOW
320 Wood

St. PLYMOUTH--4, Bank of
England Place. LIVERPOOL4, Manchester St.

IN "

Capacity
Damping Effects
Resistance
Tel. 832 Kingston .

Wave Length using ·001 Variable Condenser in Parallel
MINillfUM
M.AXIMUM

-

13
25
30
35
40
60
75
100
150
200
250
300
400

71' C'1ty Rd •• London, E•C•1•

AN ADVERTISEMENT

Efficlencu

;\n 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 testtd
and calibrated. Prices:
.ooor to .ooo9 mfds.
2/6 each. Larger values
.001
to .004 mfds.
3, - each. Sockets 2d.
per pair.

0

895
435

615
680
835
1250
1820
2300
3100
3750
4500
4950

-190
240
360

370
485
600
815
000
1870
2200
2300

2500

PRICE,

2/-

2/4
2/4
2/6
2/8

3/-

3{4
3/10
4/8
5/4
5/8

6/6/6

Sold by all Wireless Dealers
Sole M anufacturn-s 1

The Hawk

amount of coupling.
One hole fixing with
one additional hole for
indicator spindle. Two

Coil eo.,LTD~ SUBBITOII,
ST. MARY'S ROAD,
SURREY.'

coils12/6.Threecoils16/6
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Radio Engineering"
By ]. H. REYNER: B.Sc. (Hons.), A.C.G.l., D.l.C.

Every Experimenter, Engineer and Research
worker in radio should own this valuable
Handbook. It c~ntains 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.

Botlr llteJe Books can be obtained
from Wireless Deniers, Newsagents,
Book•ta/1.-.or direct from Dopl. S,
Radio Pms, Ltd.
for p rompl and sure delivery when
orderinR direct, write your name in

BLOCK LETrERS.

TWO
NOTABLE
ADDITIONS
TO THE LIST OF
RADIO PRESS
PUBLICATIONS

m
w

"Modern
RADIO
COMMUNICATION ''
By]. H. REYNER. B.Sc. (Hons.), A.C.G.I., D.l.C.

Here is a book that fills a decided need of those experimenters in wireless who are desirous of securing more
infonnation. The enthusiast who already possesses an
elementary knowledge of electricity will find this
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.

The Book is in nine sections
under the following headings -.Radio Calculations and Measure~
ments, Tuning and Radiation,
Thermionic Valves, Radio Transmitters, Radio Receiving Apparatus, Designs of Masts and
Aerials, T elcgraphy and T elephony, Miscellaneous.

A COMPLETE
REFERENCE
LIBRARY FOR

15/Post

~~

free 15/9

PRICE

:, I1-osl l-'rtt:

s,o

RADIO PRESS, LTD.,
Bush House, Strand, London, W.C.2
/JMrii!J•S Ad.
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LIGHTeh' SHAD
A REAL PICTURE-the rays of the setting
sun softened b}' the shadows, the wonderful
colourings, and the contrasts of light and
shade, all combine to give the picture a
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
aoullcaa and atrippccl of those delicate overtones which
add light and shade, and portray the real personality
of the artist.

Now tht~ Ol)(rtones IJary in frequency [TOm one
thouS4nd to several thousand cycles per ~cond. wherem
the frequency of the fundamental notes generally varies
ht.tween 250-1.200 cucles per S«Md, which meam that
the Radio Transformer is /aced with tloe prohlem of
responding equally to vibrations whose frequencies differ so
widely.
The R .l. Tranaformer reproduces
faithfully the fundamental notea while it
/o11es none of those precious overtones, with
the result that it gives PERFECT MUSICAL
RECEPTION. This problem of perfect amplification calls for years of research and careful experiment.
Any Transformer will give you electrical amplification.
It takes the RJ. Transformer with 25 yean'
ezperienee behind it to give True Music:al
Ampli&c:ation.

\Vhen buying RI. Transformers
see that they are contained in
the R.I. Standard Sealed Boxes,

Write for New R.I. Blue ana Gold
Catalogue. F1'ee cm afrplicatiou.

~

25/-

THE MARK OF BETIER RADIO •

Advt. R.I. Ltd., 12 Hyde Street, New Oxford Street , London, W.C.l.
P.0.4.
Pobliabed by the Proprietors, ltADIO PRS~s~1 Ltn., Bush House, Strand, London, W.C.2, on Wednesd~y or each week, and printed for them by Tu~
AvtNUK PRISS (L. Uocott Gdl & Son, Lw.). 55·57, Drory Lane, W.C.2. Address !or Subscriptions u.ud Editorial Comm utlications :-Bush House,
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of
"micrometer" control
ICROMETRR control in a wireless set enables
one to make the most of -the powers of the
L. V J.
instrument. " Flexible" means of adjustment
simplify operation considerably. Every wireless constructor 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.
For controlling condensers, varibmeters and variocouplers, the Super-Vernier Dial is ideal. It gives stich
fine adjustment that stations transmitting on near waves
can be separated with little difficulty, and full advantage
caii be taken of the selectivity of the receiver. It may be
said that the .Super-Vernier Dial makes critical tuning
seven times as easy, because the reduction ratio of the
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 is 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 wellknown 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 micrometer 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

-'
Crystal Detecto cornplete with end clips, screws
and drilling template, for panel
mounting ..
..
...
No. 215.

No. 196. Spare Crystal, mounted
in cup, and cat-whisker, - in

carton

..

..

..

1/6

Nn. 905.
SuDer-Vernier Dial.
Model A, for " spindles (no
projections above panel) with
knob, etc. ..
..
..
7/6

Super-Vernier Dial,
No. 907.
" and -}" spindles
Model B for
(one-hole fixing condensers, etc.),
with knob, distance ring, etc. 8/6

.

shous
ferio,

,fleC

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.

which keeps

----l.
'

in

'

fian-

ism

Branches at:
.Biminghani :BrightOn,
Bristol, Cardiff, Exeter, G1sgow,
Leeds, Liverpool. $nchester,

iút,

Newcastle, Northathton
Nottingham.

HEAD OFFICE

:

and
Telephne: Gerrard

0072.

Aldine House, Bedford St., Strand,

Londoií,W,C2
-

Telegrams: Burndept, Westrand, London,
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-PRESS,
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LTD.,

realised

the

inconvenience, disadvantage, and 'even harm, to the
industry arising from the absence each year of a fully representative single wireless exhibiThe tact that both the
tion.
Albert Hall and the Horticultural
Hall Exhibitions were well
patronised this year indicates how
immensely successful a single
exhibition ould have beén. Ori
October i6 the Editor of this
journal addressed the following
letter to the trade
DEAR
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enérgy in London tends to a multiplicity of provincial exhibitions, and
in general the present position is confusing 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 as
Olympia. The Association which organises the Motor Show is of an entirely different character iront the
N.A.R.M.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 conipany in general, with its great resources and unriealled means oi obtaining direct Contact with hundreds of
thousands of the general public, and
also its great influenCe with the trade.
proposes to establish a single exhibition next year. If, by its influence, it
is possible to persuade the exhibitors
at both exhibitions to corne together
under a single roof of their own accord, so much the better. Preparations,
however, are going forward and a
company is 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
exhibitors.
(Continued on
202.)
.
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Staff Editor,:
E. H. CH4PMAN,

E Inst. P..
October 28,

A.MI.E.E.

Vol. 7,

No.

6.

Soihing conjoined herein is lobe regarded as permission or entonnas,.
ment lo infringe any patent righig..

MA..

A. D. Cowpos.

JOHN SCOTT-TAGGART,

Scientific Adviser
Prof. G. W. O. Howr. D.Sc.. M.I.E.E.
Adolasry., Editors:
Prof. R.WH1DDINGiN,N, MA.. D.Sc., F.R.S.

.

colonial firms Can make their purMoreover, exhibition pubchases.
licity is duplicated, whereas, if concentrated 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
The division of
at different times.
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In our issue of Wireless Weekly
we protested very
of September i6
strongly against the action of the
N.AR.MAT. in confining their exhibition primarily to their own members. the result being that two London
exhibitions were held last year, and
again this year it has not been possiof
the
ble through the action
N. .R.M.A.T. to have a single representative exhibition of the wireless
industry.
As Editor of The Wireless Dealer I
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

Exhibition On1y!

is for the public and trade not to buy
at tEè first until they have seen the
second. As there is no possibility of
an immediate and direct comparison,
many purchses are not made at exhibition time. Another disadvantage
is that there is no single exhibition at
which representatives of foreign and
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A METHOD OF OBTAINING EXTREME
SELECTIVITY
By C. P. ALLINSON (6YF).
-

The problem of obtaining good selectivity in a singlevalve 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.

-

.
-

-

-,
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position and distance from L2 of the filter coil Li, 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, huty hen compared with a standard single-valve receiver it
was found that no difference in signal strength actually
resulted.

¿

-

X

-

-

-

The relative positions of the aerial and grid coils can
be seen in this photograph, the aerial coil being that
on the right.

X

Elimination of

8

Mush

The adjustment of the two tuning condensers Ci and
C2 is exceedingly critical, and unless they are both
set so that the circuits Li Ci and L2 C2 are exactly
in tune with the desired signals, nothing at all will be
heard. 'When, however, they arc both in tune, the
desired station will be received at normal strength with

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 2L0, with its present
power of 3 kilowatts, this difficulty can
easily extend to those residing up to
fifteen or twenty miles away.

¶J

the added advantage, however, that the background
will be exceedingly good. 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.

Wavetrap Methods
The use of a w'avetrap 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."
wavetrap does nDt
Actually, however, the use of
render a receiver more selective in itself, it merely
provides a means of eliminating an unwanted transmission, 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. i, and it will be seen that the aerial is coupied to
the grid coil of the receiver by means of a filter circuit
Li Ci. In fact, it employs what one might call a
filter coupling." The coupling between the coils Li
and L2 has to be extremely loose if the circuit iS to
function satisfactorily, and the coupling can, iu fact,

be reduced to a surprising extent without prolucing
any appreciable loss in signal strength. lt is important
that the coil Li be a lo -loss coil with a minimum selfcapacity, and the position of the aerial tap will vary
with different aerial-earth systmsr. In most cases,
1ovever, if Li be an 8o-turn coil, the 20th turn will
give a suitable position for the aerial tap.

Selectivity
When the set was tested on an aerial less than three
miles from 2L0, it was possible to receive Bournemouth
at good strength in the headphones without any interference at all from the former station.
A test vas
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 aerial and
earth connections should be as shown in Fig. i, the
earth going to the end qf Li, 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 tobe
determined for maximum signal strength on stations
whose wavelength is considerably different from that
of the local interfering station. For maximum selectivity it is, of course, necessary to use as few turns as
possible between th aerial arid earth taps consistent
with satisfactory signal strength. It is also necessary
to try the effect of reversing the connections going to
- the coil Li, as this has a bearing not only on the signal
strength hut also on the selectivity.

Aerial and Earth Connections

Relative Positions of Coils

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.

A single-valve receiver using this circuit is shown in
the p1iotogaph, and from it will be seen the exact
.174
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from the centre of the coil Li, while at (b) a small
coil L of io or i turns is wound closeiy over tile
centre of the filter coupling coil Lx, or it may, if desired,
be placed inside.

Hand Capactty
Notwithstanding the critical adjustments required in
tuning in, quality is exceptionally good, and the way
in which Morse and interference from mush are

Coils
Although it is so important that LT he a low-loss
toil, 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 w hich vas an air-spaced tow-loss
coil of length about 2 times the diameter. This, however, (lid 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 singlelayer solenoids, wound either on solid or skeleton
formers, more or less self-supporting basket weave
coils, spider web coils, pancake coils, etc.

-

-

-

.

-

.
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Reaction Control
It will be found an advantage to employ some
niethod 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 becomes very difficult to handle when tuning in distant
stations.
hen working with this circuit the use of

-i'

i

T

-

-
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.

.
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-

.
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a variable grid-leak for R2 (Fig. i) is almost a necessity, 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

-

7

/

A

nature.

-.

.

Layout of Components
In laying out this receiver it is essential that ample
space be given to all components, and the one illus-

The actual sel used in the experiments described
employs a modihed form of Reinartz circuit, though
the circuit shown in Fig. I may prove equally
effective.

LTH1

L3

eliminated is quite a revelation. In the receiver constructed by the writer no trouble with hand capacity
effects was experienced at jll, 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 vere of the earthed rotor
pattern, and the moving plates 'ere therefore in-each
ease commected to the side of the coil at or nearest
to earth potential. In the case of the filter coupling
coil Li, the moving plates of the condensçr Ci verè
connected to earth, while the moving plates of C2 wee
connected to low-tension positive. lt va found in
this particular r.ceive.r that carthing the low-tension
battery did not help in any way, either in facilitating
reaction control of the receiver (as a matter of fact it
did the reverse), or increasing signal strength or
selectivity.

C3

flI

jL2

IL
LT.

14L
4'

.

variable grid-leak for R., as
shown here, is to be recommended in order to obtain
the maximum signal strength with the circuit.

Fig. I.-TFae use of

Operation

a

.

-

As the receiver made on these lines 'iTl be fouiid.
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 tuile in hie
local station with minimum reaction. Having got tlis
in at its loudest strength by adjusting condensers Ci
and C2, reaction may gradually be increased. To tutìe
in another station, increase or decrease (as may be
required) the grid tuning condenser C2. It will posl go into
sibly be found that as this is done the set

trated has been constructed on a i6 in. x S in, panel
This may seem somewhat bulky for a single-valve
receiver, but it was not possible, on a smaller baseboard, to get-a sufficiently loose coupling between the
Geared condensers wilt be
aerial and grid coils.
found a sine qua non, for even with thee there may
be a certain difficulty at times in tuning in weak distant
transmissions.
175
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oscillation, but in view of the extremely loose coupling
between the two coils Li and L2, and the fact that the
circuit Li Ci will now be out of tune with the grid
circuit, little fear need be entertained of causing serious
interterence to near-by listeners.

Practical Tests

The receiver illustrated was tested on evening on
an aerial about 20 feet long, less than three miles from
2L0. and broulit Manchester and Cardiff in at ecival
streigth witI1oi interference from this station. Stations
below Cardiff and above Manchester were, of course,
teceived 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 io miles of 2L0, Manchester and Cardiff were both received at good
strength in the headphones without interference from
London, in daylight as well as by night, while mot
other B.B.C. stations vere tuned in at varying

Final Adjustments
A carrier-wave is picked up at a certain point by

sutable adjustment of C2, and it will 'probably be
Now readjust the condenser Ci,
extremely weak.

turtling 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 toi
\4/

strengths.

Conclusions
The exerirnenter with this Circuit must not be discouraged 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 achieve4 no difficulty
need be experienced in tuning in any desired transmission, providing, of course, that it is within range,.
and it will be foind that remarkable freedom from
interference from ship and shore spark stations and
mush is experienced.
(tL)

\

,JJ

Fig. 2.-Two methods of aerial coupling which may
be tried in place of that shown in Fig. 1.

Long Distance Amateur
Communication

Note carefully the points on the condenser
tightly.
Cx at which the set goes into arid out of oscillation,
and set tile dial exactly in between these two readings.
Reaction may now gradually be increased, and C2
A very slight
adjusted until tile station is heard.
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 Cx vil1 be
required to bring it in at its full strength.

Mr. D. Kruse (SMTN), of Djursholm, a prominent
Swedish amateur, has succeeded in establishing communication with Australian 2BK with an input of only
4.5 watts D.C. The Austraiiàn claims this to be .a
ieception record, and.it must certainly be a transmission
record for SMTN.

Loose Coupling

SHORT-WAVE PROGRAMME FROM WGY
Short-wave enthusiasts may be interested to learn
that programmes of music and speech are now being
broadcast from WGV, the General Electric Co.'s
station at Schenectady, at a frequency of 7,160 kc.

If the coupling between Li and L2 is too tight it
will b found that, when the circuit Li Ci 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 t very difficult
The coupling
indeed to receive distant stations.
should therefore be reduced till the click disappears
and the interaction between the two circuits when
It will be
tuned independently is at a minimum.
found that at a certain position of the two coils signal
strength vill be excellent with comparatively easy
control and no oscillation backlash.

This transmission is carried out every
night except Sundays, from about azoo G.M.T. onwards. The reception of these programmes has bee!1
effected at good telephone strength using a detector
valve and a stage of L.F. amplification.
(41.9 metreS).

Extension of the Radio Press
Guarantee

Aerial Tappings
It will probably be convenient to take three tappings
from the aerial coil Li, one for extreme selectivity,
which vill contain the fewest number of turns between
the aerial and earth taps, one for maximum signal
strength on the higher band of B.B.C. frequencies-say,
above about 789 kc. (380 metres)-ancl a third tap for
maximum signal strength for the lower B.B.C. frequencies below 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
f vibration in one of the wires will be sucient to
ause th signal from the station being received to
swing.

In this and future issues of Wireless TVeekly readers
will find a postcard for their use on purchasing goods
made by manufacturers advertising in Radio Press
publications. Wheu goods have been bought from
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
obta4i satisfaction for the customer. Full details
the guarantee will be found on the postcard itself.

''
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The BGBC Wav1ength-Sorne More Figures
In "Wireless Weekly," Vol. 7, No. 1, we pointed out inconsistencies in the published and actual wavelengths
of the B.B.C.. stations. In view of recent occurrences in this connection, we here comment further on
certain apparent anomalies.

recently had occasion to
draw the attention of our
readers to certain discrepanf
cies between the wavelengths
broadcasting stations, as published
by the B.B.C., and the actual wavelengths, as measured by ourselves,
Allotment of Wavelengths
it is generally understood at the
present time that, as a result of
WE

however, the pubi islied
wavelengths of the main B.B.C.
stations are as shown in the
accompanying table, the approximate kilocycle equivalents being
a'dded in accordance with our usual
practice.
"Official" Wavelengths
If the " official " figures given
here are compared with those given
Times,

Actual.

Official.

October

Cardiff
London

Manchester
Bournemouth
Newcastle
Glasgow

..
..
..
.

.

..

Belfast
Birmingham
..
Aberdeen
.

.

.

.

Kc.
849.9
821.9
793.7
772.2
742.6
710.9
68s.8
626.3

6o6.i

6.

(Wireless

Actual.
October

Weekly,

September23.)

Metres.
353
365
378
386
404
422

Kc.
852.8
838.7
8o6.2
782.1
747.2
706.5

Metres.
351.8

628.1

477.6

-

440
479
495

.

Meters.

Kc.
852.8
824.6
799.4
780.0
744.2
711.6
685.6
632.9

357.7
372.1
383.6
401.5
424.6

-

-

351.8
363.8

375.3.

.

6o.6

384.6
403.1
425.6
437.6
474.0
498.7

I
-

the Geneva Conference and the
recent wavelength tests by the
European broadcasting stations,
the allocation of wavelengths is not
yet settled, pending a geral rearrangement affecting a large number 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
t6

the

B.B.C.

made

reference

to

the misgiving caused in certain
areas by the prospect of alterations.

They stated, too, that the prospective 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 October 14. In this connection, however, ve are given to understand
that the information about these
changes was only SUppliC(l at tl)ç
req uest of the journal concerned.
In the Radio Times of October
r6 these alterations were printed.
In the same issue of the Radio

as the "official" wavelengths in the
ftrticle on this subject in Wireless
Weekly, Vol.

,

No.

i,

it will be-

seen that " oflicially " practically no

changes have been made. The alteration in the wavelength of Newcastle, the one exception, was announced, as mentioned above, on
October
aid subsequently in the
Radio Times. On the other hand.
an announcement was made from
the microphoie that the wavelength
of 2L0 would be raised, the actual
alteration being from 838.7 kc.
metres) to 824.6 kc. (363.8
metres). No figures were given by
the
announcer,
however, and
listeners, seeing the wavelength of
2L0 given as 365 metres in the
Radio Tiuzes, might reasonably conclude that the new waveligth 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 53, and published in our last veek' issue.
li will be seen that, while the
' official " figures given by the
B.B.C. have remained substantially the same, the actual wavelengths have been appreciably
altered.

r,

Monsieur Stephan,
who has lately
been broadcasting
lessons in French
from the London
Station.

"MODERN WIRELESS"
NOVEMBER

ISSUE.

.

I
O

SECURE YOUR COPY EARLY.
I

77

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

Wireless WeeKly

Øçtobër

28,

925

*
I"

(-I

-

Are LowResiistance Còils Practicablé?
By J. H. REYNER, B.Sc. (Hons.), A.C.G.J., D.J.C., Staff Editor.
In this article, the thrd 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.

age of the whole in the case of a thn wire than in a
vire of larger diameter. This effect is illustrated

N my last two articles I have discussed

the generai principles of selectivity, and
have shown the effect of resistance upon
the shape of the resonance curve which
is obtained in any given circuit. I also
pointed out last week that, in order to
obtain distortionless telephony, it was necessary to
use a chain of more or less loosely-coupled filter cirçuits in order to obtain the requisite selectivity without too sharp a cut-off.

In

Fig.

-

lt will be obvious from this reasoting that at a
certain limiting gauge of vire the high-frequency
Maximum diameter (cm.) of isolated wires having a
H.F. resistance of FO!.
ratio of D.C.
resistance

Frequency (kc).

Conditions for Distortionless Reception

..
Copper ..
German Silver ..
Iron at low perme-

Moreover, in order that the resonance curve of
a filter so designed should have a fairly flat top, it is
necessary for each individual circuit in the filter to
have a definite resistance, and some examples ve.re
given showing the exact values of resistance necessary
in each of the filters in order to comply with the
conditions for clistortionless reception. These values,
however, probably convey very little to the average
experimenter, bcause the present state of the art is
such that we know very little about the actual highfrequency resistance of coils.

abilities

(t=IoO)

ioo

200

600

1,000

2,000

.0356

.0251

.137

.0145
.079

.0112

.194

.o6i

.0079
.043

.008

.006

.0034

.0026

.0019

43 s.w.g.=.009i cm.
47 s.w.g.=.005i cm.

30 s.w.g.= .0315 cm.
40 s.w.g..o122 cm.

'This table gives the, limiting diameter for various
metals, to indicate the skin effect in different

materials.

-

resistance becothes nearly the same as the D.C. resistance, 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 materials. The higher the
resistivity of the material, the less is the skin effect.
Thus the limiting diameter for German silver is greateithan for copper.

The "Skin Effect"
The problem is one which is almost incalculable
from the theoretical point of view. We know that at
radio frequencies the 'thírrent does not flow uniformly
throughout the par'iciilar conductor, but tends tó
crowd towards the outside of the wire. This is known
as the " skin effect," and is clue to the fact that at
these very -high frequencies the effect of the magnetic
field produced by the curre.nt inside the wire itselj
becomes appreciable, and tends to drive the current
towards the outside. Now this effect can be calculated
with a reasonable degree of .ce.rtainty, that is, say,
within about i per cent., for straight conductors
isolated from all other parts of the circuit.

Skin Effect in Coils
Now, as soon as we stait to wind the vire 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.
Since the skin effect itself is primarily dependent upon
the magnetic field inside the wire, it follows that any
alteration of the clitribution of the field iii general will
cause an alteration of the skin effect. This is particularl' the ease if the vire is wound into a coil. Here
we have a large number of wires all in close proximity
to ne another, and the eflect of the magnetic fields
of the various wires is very considerable.

Diameter of Wire
Such calculations are valuable because they indkate
that the variation of resistance with frequency decreases
as the diameter of the 'ire decreases.
The majority of the current flows in a thin skin on
the outside of the conductor, and theory shows that

O
Fig. 1.-Illustrating how the percentage of the whole
wire usefully employed at high frequencies is greater
with smaller gauges of wire, owing to the "skin'
effect."

i.

Theory and Practice
Mathematicians have certainly tackled the problem,
and formul have been devised which apply to singlelayer solenoids under certain conditions, giving an
accuracy of about io or J2 per cent. Very little real
success, however, has attended the efforts of the
theorists in this direction. Probably because of this
difficulty, and the uncertainty surrounding the whole
subject, very little is known generally about the actual
values of high-frequency resistance. The only satifactory method of obtaining any guide whatever is by
means of actual measurement, and, of course, 'the

-

the thickness of this kin is approximately oiitant
vThatever the size of wire. It follows, therefore, that
the effective area of the conductor is a greater percent1.78,

ç.
-
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This expression involves the knowledge of
i. The current in the circuit, or the ratio of the
resoiant current to the " mistuned " currein.
2.
The capacity of the condeuei- at resonance and
in the mistimed condition.
The frequency of the supplv.

particular 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
Very
for more definite information on the subject.
little is known even as to the order of resistance which
may be expected. For example, a cylindrical coil,

.

-

A

Simple Method

these quantities can be measured fairly. simply,
and with reasonable ccuracv, by using apparatus vell
within the means of the serious experimenter. I propose next week to give details of a simple set whereby
the resistance of a given COI! may be obtained in less
than five minutes. Such an instrument vill be of considerable service kn crsta1Iising tone's ideas on thé
subject of rcsktalice.
All

HL

1
Micro

Ammeter

.

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 I).C. resistance of the majority
cf coils used on the broadcast band is below i ohm.
Ii practice, however, as vas 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 io ohms.

Fig. 2.-Detuning the circuit LC from resonance with
the source of supply will cause a drop in the current
Rowing through the micro-ammeter.

wound on a 3-in. former, with 90 turns of No. 22
gauge wire, would have a resistance of about o. ohm
to direct curreit. 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, Soo kilocycles?
As a matter of fact, even with a ' low-loss " vindin
the H.F. resistance of such a coil would be more than
io ohms.

Actual Measurements

Reducing Resistanc

In o?der, 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
monts of the high-frequency resistance, and to this
end I have developed a method which is within the
reach of the serious experimenter.

The
How then are we to reduce the resistance?
obvious method is the use of thicker wire, but this

Method Employed

-

The method is one which is capable, with suitable
apparatus, of giving very accurate results, and even
with the comparatiely simple apparatus which I have
employed, it will give results within the limits
of accuracy required by thc average experimenter
lt consists simply in measuring the
and designer.
current in a tuned circuit including 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 mistimed.
Fig. 2 illustrates the principle of the method.
A

Theoretical Example

Assume that we have the circuit LC tuned to the
frequency of the incoming supply. If now ve arv
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 Ii be
the current when the circuit is niistuned. Let C be
the capacity of the condenser at resonance, and lèt Ci
Then
be the capacity when the circuit is mistuned.
it can be shown that the actual high-frequency resistance of the circuit is given by the cxpiessioe,

where

W2

Professor J. A. Fleming, F.R.S., experimenting with
special apparatus in his laboratory.

does not produce the
reasons.

results,

for

several

In the first.case, as was shown earlier in this ar cle
the effective area of conductor is less with thick wire
than with thin. Thus, although the D.C. resistance
may be considerably reduced, the I-I.F. resistance does
not fall so rapidly.

R_C_Cl ,J
WCCL
I2Ij

-

x

desired

frequency.
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Variation of Resistance with Gauge
RADIO PRESS, LTD. y. THE RADIO
PRESS SYNDICATE

Assurnin- the thickness of the skin to be the same
ve can obtain some idea of the difference
in each
in t-esistance caused by a variation of diameter.
The resistance of a conductor is proportional to the
area thereof. The effective area of a conductor carrywhere t
(r ing high-frequency current is
is the thickness of the skin.
If t is nThis expression is equal to 2i1rt stant, whch is approximately the case, w-c have the
e!ìective area directly proportiona! to r.
The total area, however, is proportional to r2. Thus
doubling the diameter would reduce the D.C. resistanee to onequarter, but would only halve the highfrequency resistance.
This reasoning, it must be remembered, is only
approximatè, but serves to indicate that the skin effect
introduces complications in the design of the còil.
The very fact that the wire is wound in a coil at all

ca,

r2

IN the case of Radio Press, Ltd.,

y. The Radio Press
Syndicate, before Mr. Justice Astbury, in the
Chancery Division of the High Court of Justice,
Gn Friday, October x6, 1925,
Mr. Robert Peel appeared as Counsel for the plaintiff company, vhile Mr. Armitage was Counsel for the
Radio Press Syndicate.
The main issue involved was a motion by Radio
Press, Ltd., for an injunction to restrain the defendants
from publishing advertisements, issuing circulars, or
otherwise carrying on business under the ñame of the
Radio Press Syndicate, or any other name likely to
lead the public to believe that the business of the
defendants was the. same as or had any connection with
thé business of the plaintiffs.
The facts of the case veie stated in the affidavit of
I'ir. Robert \. Lodge. Associate Member of the Society
of Incorporated Accountants and Auditors, an(l
sccretarv and chief accountant to Radio Press, Ltd.
.The following are extracts from the affidavit
The company's objects are these To carry on business as proprietors and publishers of newspapers,
journals, magazines, bboks, 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
Wireless, 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 constructors to construct their own radio apparatus.
It is our practice to carry out te.sts 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 publications. Most of our advertisers, whose adversements
appar regularly in our various publications, take advantage. of these tests, and also many manufactures who
never advertise in our publications receive the same
impartial 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 otherwise carrying on business under their present name of
the Radio Press Syndicate or under any name calculated 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 that4he defendants do pay to the
pluintiffs their costs of this action, to be taxed by the
Taxing Master."

t)3

:-

From

L

Coil to ¿'ej

Meo

:ic/

red

0x11/0/01!
Voitmef er

Fig.3.-Indicating the pract(cal method employed

by

the author for the measurement of H.F. resistance.

introduces further coniplicatons, which still further
discount the advantage to be gained from the use of
thick wïre.
-

Inductance
Another point arises from considerations of inductance. 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 niust 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 vire
itself, there is the loss caused by the dielectric loss in
the insulation of the coil former and in the vire
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 w indings and wtli enamelled
or bare wire to reduce the amount of dielectric in the

tarnetic

field.

Conclusions
i shall have more to say about this next week, when
.propose to develop the theory from practical measurements. lt vilI 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
I

d

fficulty.
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Having dealt wi'th the choice of
a circuit and the lay-out of components for short-wave reception,
Mr. Kendall here continues his
series of practical articles with a
discussion of the best methods of
mounting various types of coils,
together with full data for constructing a set of coils with
which to make a start.

IT will
ieek

be remembered that last
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 snort-wave receiver oi
uni'ersal usefulness lies in the fact
that an extremely vide band of freFor
quencies must he covered.
example, there are in common use
bands of frequencies equivalent to

vavelengths 20 metres (15,000 1cc.),
40-45 metres (7,500-6,500 kc.), 70 to
120 metres (4,286-2,500 kc.), and
150 to 200 metres (2,000-1,500 ko.).
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-

'i

.::::
à;

With a coil of this type it is recommended that the ends of the winding
be brought out to plugs,while aclip
is provided for the Centre tapping.

tor, after outlining the desirable
features of such a system of interchangeability.
An Essential
First and foremGst, thoroughly
good and sound connections must be
made ¿f any plug-in or pin and
-

Some typical forms of çoils designed for short-wave reception. The selfsupporting coils in the foreground will be found the more ellicient, though
the other types shown are recommended by the author for preliminary

experiments.

socket arrangement is used, sine
nothing is more distressing in a
short-wave set than an uncertain
contact. This desirable end may
best be achieved by only a small
immher of plug and socket connections, say, one at each end of the
coil, connections at other points
along the coil being made by solder¡ng to the desid 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 soldere.d a length
of flex. This scheme is thoroughly
to be recommended, since these clips
make a good and sound connection
by virtue of their sharp teeth and
strong Springs.
Importance of Spacing
Whatever ptug and socket
arrangement is used, it should be
regarded as essential that the
various electrodes thereof should be
well separated from each othe.r, and
ori no account should the ordinary
coil 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

rader to

make his first attempt

v

ith

ali inductance wound upon one of

the skeleton formers which are now
obtainable from many firms, among
ol hers Messrs. Collinson Precision
Screw Co., Ltd., and Messrs. Peto
Scott, Ltd., using No. 22 or 20
enamelled 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 alvc pins can he attached to
the ends of the skeleton former by
means of smi1l 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
baseboard 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
beini
laced in the middle of the

former

This arrangement is of
greater importance than one might

at first think.

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

0

-.

.

Wireless WeeKly

October 28, 1925

The beginner in short-wave worl
will be well advised to adopt a coil
of this kind for his first venture,
since it will certainly give good re-

fourth coil 'Carrying 20 turns vill
complete the set, this covering the
lowest band of frequencies concerned.

'

incorporated, the aerial couplin
coil 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 ithprovised hank winding of two turns
is simply pushed into one end of the
coil former. The ends of this w-ii-e
are then connected to the aerril and
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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 b roadcasting, the winding being located centrally between the ends.

stilts and is very easy to construct
io a reasonably efficient manner.
Having got the set working with
such a coil, it will then be time to
in
consider further improvemen
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
have specified, and
it certainly renders the construction
of the set very much easier than
attempting, at rst, to design an
ultra low-loss inductance.
1

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 following data will serve as a guide on
.rst 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 thre?ded
rods of the former, will be correct,
a tuning condenser of .0003 zF
being assumed throughout.
For
the next hand of frequencies around
7,5oo kilocycles (40 metres) six turns
vill suffice; and vill enable thé usèr
to get well above, the frequency
corresponding to the 40-metre wave
in order to take in a number of
transmissions which may be heard
on 8,5oo kilocycles
metres).
To cover the band of frequencies
between 4,250 kc. and 2,500 kc.
(corresponding to wavelengths betveen 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
saine type as the tuning winding,
being wound with the same wire and
similar spacing upon the former,
and in the same direction, that is to
say, as though it were a continuation of the previous winding.
Leave a space of about i-in. between
the ends of the tuning winding (Lx
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
turns in circuit, and this is easily
arranged by soldering short pieces
of vire 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 f
the winding by means of clips, in
crder that vider variations of coupling may be obtained. The maximum numbei of 'turns upon the
hiding should in general be about
two-thirds of that of the grid winding Li. The only e.xception to this
rule is found upon the shortest coil
of all where the reaction winding
should be of the same size as Li.
The Aerial Coil
In connection with the practical
arrangement of the coils there remains the question of the aerial
coupling coil.
This can take the
shape of a coil of a very small number of turns arranged to couple
quite loosely with the secondary
winding Li. At this point I think
I ought to confess that in the shortwave receiver which I am at presnt
using, and in wli ich a coil of the type
which ve have been considering is

tive, gives perfectly satisfactory resuits. Variations of coujling 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 renders who like to
make a more mechanical job of the
arrange&îent, and a good example is
illustrated in one of the photographs
accompanying this article. It is desirable to tise more than one aeria(
coupling coil to obtain the best results, for reasons which we shall see
kter 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 foe the largest of all.
An Important Point
A concluding point re.gardrng
the mounting of the aerial coil:
if possible let the coil consist merely
of thr necessary number of turni,
air spaced, and supported by the
stiffness of the wire itself, which
may form the necessary connections
to the coil. Avoid using any masses
of metal or dielectric material in
this coi-T, remembering that it is
ii:serte.d possibly inside the grid
winding of the set. This condition
is readily complied -with when it is

Showing a good method of mounting the aerial coil (seen on the right)
so that a variable coupling can be
readily obtained.

that no very elaborate
mounting arrangements are needed,
since variations of coupling here are
not often required.
realised
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The method of erecting an indoor aerial described here will be found simple
to construct, and possesses the advantage of being easily erected and dismantled in a few moments.
-

enthusiasts at some
time or another desire to experiment with indoor aeTials at home,
or on occasions when they take their
receiving gear to a friend's house or
flat, wish to rig up an efficient temporary arrangement which can be erected

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

MOST wireless

the article is easily removed, and do
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

and of a bore into which a

3 iii. long

S

BA. screw will cut a thread, four
telephone terminals with 4B.A. stems,
4

and four in. 4B.A. screws with countersunk heads. The next step is to
take your hacksaw or a dey-cutting file
and slot the telephone terminals, as
shown in Fig. 3. All the items are now
ready foi' 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

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 spenil a few shillings

Figs. 2 and 3.-Show Ing the method
of preparing the suction discs and

terminals.

or passagé, 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 terminal heads screwed home. The slots
obviate tite necessit-s- of threading the
wire through the terminals, and it is
a matter of seoonds to unscrew
onlyterminal and lift the aerial out. The
the
writer finds that thin brass stranded
picture wire makes an fdil aerial for
use with the appliances in question.

WIRELESS IN THE R .A.F.
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A three-wire aerial, used in conjunction with two fixed frames, is fitted 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
Tubber suction discs, as shown in Fig.
1. These are familiar to most people,
being affixed to shop windows for holding light articles for show purposes.
They can b 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

4.

8.A..5crew

Fig. 4.-The complete assembly ofone of the wall attachments.
Applications
Such an aerial system is ideal for
erecting temporary aerials in public
halls, etc., and should prove a boon
to flat-dwellers, as an outside or inside aerial can be rigged up by running 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
w ire 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 above are covered by
n Patent, and, whilst they can be made
up by amateurs and others for personal
use, they must not be manufactured
for saie to the public.

E.W.H.
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The Conversion
Until quite recently they preserved their hostile attitude, but
gradually we noticed that a more
civilised spirit was creeping into
them. The Gazette has, of course,
published from time to time garbled reports of our meetings, hut
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, obviously 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 TitBits, by Our Own Wireless Expert." The Gazette posters also
begar to ask all and sundry: "Are
you reading our Great New Wireless Feature? "
Naturally sales
simply rushed up. The paper was
sold out ach week, and copies
changed hands at enormous prices.
'Flic editor saw that lie had struck
a good thing, and resolved to
develop it.

The Sincerest Form
MITATION, they say,
is the sincerest forni of
flattery, though, personally, I am not convinced that this stathuniversatly
ment is
true. 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 he had a funny way of
showing his appreciation of my

I?
an absolutely
life-like imitation
-

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 vil1 allow
me to do so, this week, I think
that the imitation was really a very
For a long time
flattering one.
past, as you may remember, we
have had but two Philistines n
Little Puddleton, two men, I mean,
who did not possess w'ireless sets,
did not talk wireless shop, and, in
fact, neither kaew nor cared anything about wireless. These were
the editor of the Little Puddleton
Gazette and his accomplice who
fulfils the - rôle of sub-editor,
reporter, sales- maiager, compositor
and office boy..

The Invitation

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 liguresI was warbling, as I have said,
.when there came a knock at the
bathroom door. It was our handmaiden, who told me ithat Mr,
Poddleby was downstairs, and
earnestly desired speech with me.
" Tell him," I said, " that I will
be down In a jiffy Y
I have always been a pretty quick
dresser, but Poddleby is an impatient kind of fellow, and he was
manifesting distinct signs of annoyance at havin! been kept waiting
when I came nto the dining-room
an hour and a quarter later.
I
found, however, that he had viÍe
'away the time by eating my breakI

fast.
After mutual recriminations
he calmed down and said, " I see
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. aasty 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, axid handed it to me with
a smile. "Just open that one and
read it," he begged; "I'll guarantee 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? I

:-

s

engulfed my breakfast before
I could stop him

would like to see you in connectjn with our wireless feature.
I am asking Mr. Poddleby and
Professor Goop as vell.
Yours faithfully,

"THE
Staggered

EDITOR."

/

i

.

To say that Ï was staggered is to
put lt mildly. I was still stagger7
ing when the door opened, and the
maid ushered ici Professor Goop in
a great state of excitement. So
perturbed was the good man that,
few moments later the
when
damsel boro in the second attempt
at my breakfast, he sat down
absentmindedly and engulfed it before I could stop him. "And now
that ve have all fed," he said-I

:I4
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have seeh many wire rheostats and
potentiometers, but the new LISSEN
YOU
range offers :you something you will
immediately prefer to all others.
-

limitation-

The DUAL RHEOSTAT with no

probably know the drawback of the ordinary dual rheostatyou
it gives you much too small a movement range. By ingenious thought

and good making, however, the new LISSEN DUAL is. 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.
¡
LISSEN DUAL WIRE RHEOSTAT (pat.

pending)f,.

Lissen one-hole fixing, of course.

-

The otherpreferredRheostatsYou 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.
i
LISSEN WIRE RHEOSTAT (pat. pending)7 ohms
¡
,,

,,

,,

35

,,

Lissen one-hole fixing, of course.

Takes nothing
out of the

-

.
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Text Rook of LISSEN parts free to all readerg
CnCloS!ng 3d. for postage.
Ask your dealer for a leaflet on LISSEN L.F.
CHOKE amplñcation or apply direct.

Accumula torThe new LISSEN WIRE
POTENTIOMETER imposes no drain on the L.T.

)

-

accumulator no wasteful
consumption of current.
Embodies all the features of
the other LISSEN WIRE

LISSEN LIMITEI)
LISSENIUM WORKS,

\
30-329

t

FRIARS LANE,

RICHMOND, SURREY.

RHEOSTATIC DEVICES.
LISSEN WIRE POTENTIOMETER (pat.pending)
400 ohms

'Phone: Richmond 2285(4 lines).

'j

"

'Groins:

"Lisseriiorni,

Phone, London."

,1_ts.

i

Lissen oneho1e fixing, of coirse

AN ADVERTISErIENT IN

,,

¡J

" WIRELESS

WEEKLY

" Is

A

The user now is offered a wire wound
control better than he has ever had,
GUARANTEE Or SATISFACTION TO BUYERS.
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"bullying" the electrical impulse
NOTE-Acoustics:

Me science

of sound.

Radio Acoustics:

the scientific study of 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 improving
his transformation to easy and natural
sound. Never a complete mastery, but always
Acoustics is

.

-

transforming the electrical impulse into audible sound

sufficiently friendly understanding with
this elusive spirit of ridio.
"Bullying"
perhaps, but always in h friendly spirit.
Tactfully handled in the Brandes laboratories,.
he has revealed many, helpful theories, and
the value of this research shows itself in
the quality of the Brandes instruments.
He brings the voice and music and we
get him to talk as naturally as possible.
a
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The Brando]la

t-m.,

The Table Talker

Audio Transform
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The Brands/a is for those who seek supreme performance.
Specially built to bring greater volume with minimum current
input and exceptional clarity over the full frequency range. A
large diaphragm bives new rounded fulnesa to the low registers
and new clarified lightness to the high. The scmi.goose.neck
horn is constructed of materIal 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 li'
'
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The countersu/i screws in the bouom oft/ic base are sea/ed.
Repairs or replacemenls required under our guarantee
be granted free of charge provided seals are intasi.
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Experts in Radio Acoustics since 1908
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was just about to protest when he
raised his hand and stoppI me--" let us consider the letters that
we have had from the editor of the
Gazette."
He and Poddleby were
soon hard at it, anLl when I had
seen them well under way I crept
from the room and ordered a third
breakfast to he served in my study.

a very anciens
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 absence. 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
Gazette really worth reading." At
the appointed hour we niet at the
office, and \ver.e shown in to what
i believe is called the " editorial
sanctum." The editor plunged at
He exonce into his subject.
plained that there was obviously a
great demand for wireless literature
in Little Puddleton, and that he
proposed to enlarge the feature at
present appearir.g in the Gazette.
Let me see," said the Professor,
"the paper lias 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 wireless, it ill leave you half a page
which we consider-and
for
we have given much thought to the
subject-quite ample." The editor,
it appeared, .vas 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-

news4

less.

Research Laboratories
" And now," he said, " I want
to broach to you my great scheme.
I have heard that another publishing firm is starting research laboratories and a test department somewhere near London. J do not propose that the Little Puddleton
Gazette shall lag behind. I have
already arranged for the purchase
of a suitable piece of ground, and

research laboratories are now being
erected. I have to offer to you,
Professor Goop, the post of Supervisor-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 I take it that
you accept? " ma few moments
the whole thing was fixed up. " If
you would care to inspect the
laboratories," said the editor, " I
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 ìoises of starting up were heard
Clank, rrrrrup,
from the yard.
bang; clank, rrrrrup, bang. Then,
after a super-explosion, the thing
apparently got under way. " The
car should be ready now," said the
editor. We vent downstairs and
found awaiting us a very ancient
Lizzie, in which sat the sub-editorreporter-compositor-office boy wearìnp a chauffeur's coat and cap.
Mag. Trouble
To the laboratories," ordered
the editor. The driver trod hard oli
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
push
Poddleby had given one
to start her off down it, all was
Poddleby, who had
well, except
to run a bit in order to catch up.
i am afraid," said the editor,
that my car is missing on three
cylinders owing to a faulty mag-

gd

fr

reto."

We Inspect
We drove on in the direction of
vent
the sewage farm, and
suddenly
on
until tle i'oad
came to an end.
The editor
It
said that we must now walk.
was only a step, lie told us. Having 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 vas one of those funny little
houses on wheels that you see lying
about in fields. " The research

laboratory," said the editor, with a
grand wave of his hand. " Let us
go aiid inspect it." On the way
there I lost a shoe, hilst Pocldleby
had a narrow escape from drowning
in one particularly soft place. However, 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 shafl
be able io work absolutely undisturbed, and before long not England alone but the world will ring
with the fame of the
department of the Little

research
Puddleton

Gazette."

We

Forge Ahead

That vas our first introduction to
the laboratory. Since then the work
has gone forward with a will. Duckboards have been laid clown across
the field, and new ones are alwa)s
ready to replace them when they
sink out of sight. Poddleby has

been- installed in a disused henhouse, the temporary test department. And we are already quite
well off fer instruments. We have
a milliammeter, presented by the
General, a most delicate and accurate instrument which only lacks a
pointer.
Gubbsworthy gave us a
pair of kitchen scales, whilst
Snaggsby werghed in with a caseopener, 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 somebody made a slip over its scales,
and that w'hen it sas volts it means
amps., and vice-versa. We are
thus, as you will see, extraordinarily

Poddleby had a narrow
escape from drowning

.

well equipped so far as material is
concerned. It is hardly necessanr,

think, to refer to the giant brains
that are at the head of the Gazette's
laboratories.
We are going to
begin our researches any day now,
and when we do you may expect to
see something.
WIRELESS WAYFARER.
I
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Anti-Atmopherlc Device?
TMOSPHERICS, móre
the
particularly
known
variet
as
Static," cl o not

Irnuble brondcast reception in this country as much as in America. There
are, however, cases where atmo-

\lJ
-

..

_________

tuning is absolutely useless as a
barrier against, this unpleasant
interference.
Further, Professor
Appleton lias shown that mistuning
the aerial produces no materai improvement, a fact which lias been
observed in practice, since the reduction in the signal strength is
more than the reduction f the
atmospheric interference.
The "McCaa Static Eliminator"

proved to be the case with other socalled interference eliminators.

-

A very novel device lias been
invented in America, where it is
finding considerable vogue in
eliminating static.
The device,
which is known as the " McCaa

Principle of Operation
The principle may be put in a nutshell 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 thc 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 t»e aerial is
tolally different.
The circuit of Fig. x,w ill make

LOADING COIL
IF NECESSARY

cces,r

JFORMER
V 50

Fig. 1.-The coil6 LI and L2 are so
arranged that their total effect on
the secondary coil Ls is nil.

.

spheric interference is not only
troublesome but almost entirely
spoils reception.
This is, of
course, pirticularly the case on distant reception, and an otherwise
perfect transmission is often completely 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
difficulties 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 whatever wavelength it happens to be
tuned to. That is to say, ordinary

-

I

TURNS

II

FORMERL......

1j

IjIj

50

-

-

Y'

:jL.

Fig. 2.-The complete circuit of the McCaa Static Eliminator. The use of
a three-coil holder is suggested for the coils LI, L2 and Ls of Fig. I, as
shown here.
Static Eliminator," is the result of
this clearer. The aerial is coupled
many years of hard work and perto a secondary circuit with two coils,
sistent application on the part of a these coils being arranged to act in
well-qualified engineer.
Certainly
opposite directions and being so adthe principles which are adopted
j usted as to cancel out in their effect
would appear to be scientific, and it
on the secondary. Shunted across
is quite possible that this is no
the second of these coupling coils' is
mere flash in the pan, as has often
(Continued 0t3 page 203.)

i86

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

October

28,

Wireless WeeKly

1925
,-S*

Sä $-*-4-*S It

4

4-4.-*

SSS..-,

4S--4-4-b4--4-++U
t

-

Some Notès oñ LowPower. Transmission
By L. H. THOMAS (6QB).

t

Signals from C6QB have probably been picked up
by many of our readers. Mr. Thomas here gives
- details of some of the apparatus employed at his
station, and describes how good results were obtained
without elaborate equipment.
i+544 4 44 S

*

*

* 4--*

MANY enthusiastic experimenters are deterred

from making any attempts at transmission
because they have no source of power available, or because their accumulator-charging facilities
arc not all that thy 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

(fd
'4

hopeless.-

4,5

-

Receiving Valves Used
The writer commenced transmis.;ion in J une, 1923,
A vellat a frequency of 1,500 kc. (oc metres).
known British make of bright-emitter receiving valve
was employed, the filanient being worked at 5. 5
volts. The valve then passed about i milliamps.,
with an anode potential of 200 volts (from dry cells).
Chiefly for rsons of accommodation, it was undesirable to use as many di-y cells as were necessary
t.o 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 solution was obviously to find a valve of much lower
impedance, and yet one vhích did not require to be
over-run too much--no valve can be expected to live
very, long when being over-run by some o per cent.
Several other makes of 4-volt valves were tried, aU
giving precisely the same results.
A Successful

A group

Iicreasing Efficiency
This valve sived both the HT. 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
watts couic! be obtained
with ioo volts on the anodes: The writer has not yet
succeeded in finding their saturation currentL
Attention was then turned to increasing the efficiency of the transmitting apparatus. It vas employing the ordinary direct-coupled Hartley circuit.

L2

'

R21ww1

cI

I

.005//F-L.

,Lv

New Coils

HT.

An aerial current of o.3'2 amperes at 2,000 kc.
(¡50 metres) -and 0.21 amperes at 2,609 kc. (ii
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
ou ebonite cross-pieces. These were similar in co-nstruction to the coil on the left of the illustration at th
head of this article. A great increase in efficiency
was noted, the aerial current at 2,609 kc. (iiç metresi
being increased to 0.26 amperes. (The aerial at thai
time had a somewhat high capacity.)

1

I.

Jwt
IR

L1

typical inductances of types commonly
employed in transmission.

I

Experiment

C3

of

rent was increased considerably. The anode potential
was reduced to 12 volts, at which the normal 3 watts
was obtained, almost half the dry cells being dispensed with, with no loss of efficiency. The filament
of the valve 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.

Then, more by accident (the burning-out of the last
bright-emitter) than design, a D.E.R. valve was
\I/

A

-f

LI

C2

c-P

-

The Radio-Frequency Choke

-

The radio-frequency choke L2 (Fig. I), a duolaterat
coil of the usual type, was then replaced by one of they
old inductances wound with aerial wire, and tuned
by a .0005 F variable condenser. This increased the
aerial current at 2,609 kc. (u5 metres) to 0.3 amps.,
and sharpened up the wave considerably, the input
remaining as before.

Fig. 1. The well-known direct-coupled Hartley
circuit is 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 vas found to pass 40 milliamperes at 140
volts, giving pproxiniately 6 watts. The aerial curi

87
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A New Aerial
The òld 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.

The inductances are of i-in. copper ribbon, spaced in.
on ebonite cross-pieces. The arrangement at X serves
to minimise " key-thumps." C is a Mansbridge condenser, capacity 2 auF. X is the secondary of an old
LF. transformer. ,'\'Vhen 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 thé
high-tension supply-the anodes do not get red-hot
and the cells do not polarise so rapidly. The grid
coticlenser 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 lowpi'er transmitter entirely from receiving components.
'Standard plug-in coils have often been used experi
mentally, giving quite good results. It should, however, be borne in mind that only components of reliable
manufacture should be employed, and they should
preferably be of the modern "low-loss " variety.

Cointenpoise

Operating
Room

Fig. 2.-Showing the relative positions of the new
and old aerials.
Accordingly a 36-ft. mast and a 30-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).

Lay-out
Even when orking at such frequencies as j ,soo kc.
(200 metres) care must be taken to space all parts vell
from one another, and to tise 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 he 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. Remeniber, 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.

Checking Radiation
The set was readjusted, and it was found that, in
spite of the decrease ii the capacity of the aerial
system-the new aerial being half as high as the
old-'the aerial current was increased to 0.34 anlperes.
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
Accordingly,
at ari antinode of the aerial system.
crystal receiver with a \Veston
making use of
galvanometer situated about 20 ft. from the transmitter, 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.

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 yards distant, and the L.C.C. tramways o ards away, making reception extremely diffi-

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 harmonies, and
Power was then
therefore much more reiable.
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.

C6

L,

C'
i

C5

1.2

fiii1_

-C

ij4

+

HT.

Ì

t

tIR2IR

No difficulty was experienced in c0mmunicatin
with any active European country after 4 p.m., and
two reports were received from the U.S.A. (one from
5H L, 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 never
6o miles
reported strong at distances less than

K

-000spF

Results Obtained

A

1F

000spF

cl

X

-0+
LT.

«O512F

C

Fig.

3.-The

0003pF

E
actual circuit

now

in use.

cult. Lastly, there are no electric lighting main available. If effective transmission can be carried on in the
face of such difliculties, 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. ( metres).

Satisfactory Circuit

The final arrangement of the circuit is shown in
Fia. 3.
Fhe grid-leak R2 consists of two copper
strips placed half an inch apart in a jar of tap-water.
88
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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.

"DX"
the
WINTER,
season, is now approaching
rapidly, and the band of
frequencies from 20,000 to 6,000
kc. (15 to 50 metres) is rapidly
filling up with strong, weak, sharp.
The
flat, pure and raw notes.
most conspicuous fact about the
6,667-kc. (45-metre) band is the
almost total fading of " local
(i.e., European) stations after about
On Jistening at
19.00 G.M.T.
about 22.30 G.M.T., numerous
North and South American amateur
stations can be heard at good
strength, while if one pauses to
lisien to a signal somewhat weakei
than the rest, t generally is o
British, French or Belgian origin.
-

old prefix FN having been dropped.

The Swedish transmitters are also
to be found at good strength, the
more powerful of them often work¡ng on telephony. They all speak
and send in morse in excellent English, and specialise in pure C.W.
notes. They are probably, on the
whole, the leading European transmitters, 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,

kc.

season.

Progress in America
The strongest of the amateur stations is iPL, and others deserving
honourable mention are iCH,
iCMX, 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 progress&l
more than the Eutopeans 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, el
course, very fortunately situated in
being allowed considerable freedom.
in transmitting hours and so on.,
The Higher Frequencies
The 15,000-kc. (20-metre) band
seems to be rather neglected nowadays. lt certainly appears that it
is less suitable for consistent longdistance C.W. transmission than
the 6,667-kc. (45-metre) band; this
may be on account of the fact that
it is much more difficult to obtain
a good, pure, steady note on the
higher frequency. (In this country,
too, it is more difficult to obtain a
licence for the lower wave

French Amateurs
Speaking of French amateurs,
the writer would very much like to
know why the unlicensed transmitters (about 95 per cent. of the
whole !) allot thehiselves such extraordinary call-signs as 8PIP,
SWAG, 8DUCK, and so on. They
are all registered (unofficially) at
the " Journal des 8, c/o M.
Georges Veuclin, Rue du Cauche,
Rugies, Eure, France," and any
cards intended for them will certainly 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
pitre CW. note of respectable
strength, judging by the transmissions heard.
Belgium
The Belgians are very a&ive just
at present, and similarly they may
be reached do Réseau Belge, Rue
They all
du Congrès, Brussels.
now have calls beginning with a
letter and followed by a figure,
which may be duplicated (e.g., A2,
K3, 1322, etc.). Scandinavia
Several Finnish stations may now
be heard at about 7,500 kc. (o
metres), the chief being 2NM,
2ND, 2N5, 2CO3 and iNA. Their
" nationality prefix "is now S, the

agaiti. working on about 7,692
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 i L.F.-the universal
"low-loss " arrangement.
The
numerous stations calling " ABC,'
which often puzzle listeners on this
wave, are U.S. Government stations conducting various shortwave experiments.
Among them
aie, in order of signal strength.
WIZ, WIR, WVQ, WQO, WQN,
and NELi. \\T( shall miss NERK,
the ill-fated Shenandoah,
this
is

-

The "trailing" type of aerial used
on some aircraft is coiled up on a
small winch in the cockpit when not
in use.
-

-

[The Editor will be glad to
receive reports on matters of seciui
interest to short-wave enthusiasts
for inclusion in these columns.]'
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H.F. Transformer with Variable Coupling
..
By C. C. PRIOR.
High-frequency transformers of the type described here
retain the advantages of the plug-in method of making connection, while they may reasonably be expected to be more
e#lìcient than many conventional transformers.
.

-

.

-

-

in. in diameter with Ii-in. centres and ii slots. Ir1
order to ensure godd air spacing of the turns, match
sticks are affixéd by seccotine or similar adhesiv
ràdially along the centre line of each spoke on both
sides of the coil forriier. This method retains all the
advantages of basket winding, whilst a.t the same time
ensuring a rigid coil.
..

Mounting

-

-

The mount cònsists of an upright piece of
in:
ebonite 3j in. long by
in. in width. The base is
in. square (Figs.
(a) (b) and.
piece of +-in. ebonite
(c)): The base is drilled aid- fitted with .valve pins, so
that it may be- pluged into the standard four-sockét
valve-holder. The upright is fixed to the base by two
BA. bolts, which are screwed into holes drilled ai'id
tapped in one edge of the base. Fig. 2 will make the
construction clear.
A short length Ouf 2 B.A. screwed rod is passed
in. from the top
thi'ough a clearance hole drilled
rig
of the
dsecuicdb
ts, one on each
-

:

.

i

i

-

.

-

The

-

primary and secondary windingsof the

trans-

former 'are wound on slotted libre or ebonite discs.
O

NO interested visitor to the recent Radio Exhibitions could fail .th reniark that, whilst great
have been made o eliminate losses in
tuning coil, condensers, valve-holders, and some other
components, little or no ittention has been paid to the
H.F: transformer, which remains practically where it

-efforts

IP

was two years ago.

--

Heavy Gauge Wire
The writer, after many experiments, has been led
to the conclusion that, to obtain full efficiency, not

fa)

j-.

7

1

'r

'«"

"

Coupling

Fig. 1.-Dimensions for drilling the ebonite supports
may be taken from these diagrams.

evised by the writer, mounted in such a way that the
coupling between them is capable of continuous
iariation between two limits.

Winding the Coils
l'he (toils are wound upon fibre or ebonite &scs,
,

o.s

(1))

-

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
ort to the rod. (That used by the writer was takejif rom an old dry battery.)
The spring should be
of vide mesh, so that it may be-short enough when
compressed to permit of the closest coupling of the
two coils. lt is easily made of 20 or 22 S.W.G. brass
spring wire by winding half-a-dozen turns on a 2 BA.
roo.
The writer.ha found the results obtained with this
transformer greatly superior to those obtained with
the ordinary type of instrument.

8

-

OP.

condensers.

(C)
-

-

¼)

@

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 backwards 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 cumbersome, and it is best to construct one for the purpose.
It is easily made by sweating together an ordinary flat
2 BA. washer and one of the small spacing washers
in. thick used for spacing the fixed plates of variable

only should the viíidings be made of wire of much
heavieç 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

ai

ï,

@
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For sensitive
fl3rown A type Headphones are unique
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
makes
and power to respond to the weakest signals
them an essential part of the equipment of the professional 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
experimental work, weannounce an entirelynew 3rovit
A-type Headphone-a simplified instrument more suitable 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
manufacturing triumph.
The Crystal Set user will find that the replacement of
his old phones with a pair of the new ißtOwn A-type
will mean an amazing increase in signal strength, while
the multi-valve Set user will find that stations previously elusive can be logged with ease.

S. G. Brown, Ltd., N. Acton, London, W.3
i

Mortimer Street, W.,.
High Street, Southampton.
Depots (Wholesale only): 53 Bushy Park, Bristol.
Cross House, Westgate Road, Newcastle.

Ref-all Showroqrnc
Moorfields, Liverpool.

iii

LOUDSpEAKER WAS A )1DOWt1

Only exceptional manufacturing
resources permit this new 6rown
A.type Headphone being sold at 30/.

4,
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The new
313tOWfl A-type
.
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To the Trade
j

If

Wire1
Dealers are now showIng a complete range of i6rowtt

you have any
ob.
i,s

difficulty

4

iai,,ing from your
usual source of
supply, w?ile to
us of once,
....

The New 6rOWIl
Loud Speakers

.1

Loud Speakers from the new
114 at 30/. to thesuperb Q-type
costing £15.z5.o. Before buy.
Ing your Loud Speaker be sure
to hear the S3røwn-no other
can approach it for purity of
toue and volume.

T

'
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Choose the. Wuncell
and bé money in pócket
I

EVERY week sees several thousand
wireless enthusiasts leaving the
ranks of the bright emitter valve
users and changing over to Wuncells.
And each month thesé new adherents
make a practical saving of several
shillings in reduced accumulator recharging fees. But this is not the only
economy effected. The new Wuncell
possesses a filament having exceptional
long-wearing qualities. 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 wonderfully productive of electrons-and
when allied to the well-known Çossor
electron-retainingdesign of Grid ánd

-

The Wuncefi Dull Emitter
Voltage x-8 volts. Consumption 3 amp.
Wz for Detector and L.F.
14/Wz for ¡iF. Aniplthcation. 14/.

Wuncell Series WR1 &
WR2
Witz for Detector and LP. 161.
WR2 for HF. amplification 16/Fo,

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 Set operated
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 evolvèd. These
are x8 volt valves with special bases
which permit the Wuncells being used
with 2-volt, 4-volt, or 6-volt accumulators without the slightest
alteration to Set. A small in-built
resistance controlled by a switch enables the valve being used on any
voltage between 2 volts and 6 volts.
Get acquainted with these supereconomy valves without delay-your
dealer can supply you with interesting descriptive folders free of charge.

rA.'

-

use with any accu,o alato, (,am

zoUsto6volts.

The Cossor Loud Speaker

-

'.

Valve V.'3

Voltage

.

-

4
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The first meeting of the

Future of
Broadcasting. Committee appointed by

the Postmaster-General
to advise as to the future policy in
regard to the broadcasting service
vill take place on November 79,
7925, under the chairmanship of
Lord Gainford.
Relaying

The recent

Continent
the
Continent.
ritksh

" Round the

" test by the

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 stations being picked up and rebroadcast.
While the reception of the Paris
stations vas marred by interference,
Brussels (Radio-Belgique) came
through very well indeed. Stations
in Germany, Spain, Holland, and
Italy vere also picked up with varying success.
October 29 is the date announced
for the next Continental relay.
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
Station. shortly be in full swing
at the Government highpower station at Rugby, which is
Experinow nearing completion.
mental apparatus for wireless telephone work is included in the equip_
ment.
We understand that the services
of Rugby will be available to the
public foì cóthmunicatioiì with
America early in the New Year,
though not, sf course, by -means of
The Rugby

telephony.

It is quite possible,

hwever, -that the latter develop-

ment is not very far distant, but a
great deal of experimental work
must be undertaken before the
scheme beòomes practicable.
*

*

*

wireless fog signal will
shortly come into operatiori at Cape Silleiro,
Spain, on the Galician coast. The
warning will take the form of the
letters OR broadcast on a musical
note of Soo 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.
Wireless
Fog ignal.

A

--

-,

--

In addition to a highpower station. which is
being erected at Rosenhügel, near Vienna (Austria), two
relay stations vill shortly be opened
at Salzburg and Klagenfurt. The
station at Graz, whicl was formerly
a relay station, has now been
changed to a main station, owing to
the great populai-ity it has achieved.
-

*

*

r

Radio Wien, Vienna, has been
carrying out triais on 750 kc. (400
metres) from io to xi am., and at
6 p.m. Later on, transmission will
Ari
also take place at jo p.m.
account of their reception from any-j
one hearing these transmissions
would be appreciated by Col. Franz
Andule, Rudengasse XI, Vienna.
*

Armistice We hear that the British
Day
Broadcasting Company

vessels owned by
the Companhia NacionI
Six

Wi

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 böur of eleven,
in order to show by contrast how
thorough is the silence.
*

*

*

The Radio Association
dinner at the
Hotel Cecil on November ¡9. The Duke of Sutherland
will preside, and among those who
are expected to he present are Mr.
Marconi, Lord Wolmer, and Mr.
Some of the
J. C. W. Reith.
speeches at the dinner vill be broadcast from 2L0.
The Radio
Association. vill hold a

Navegacao

de

Wireless,

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 i kw. quenched spark
transmitter, a i kw. continuous
wave valve transmitter, valve
receivers for spark and continuous
wavé reception, a wireless direction
finder and a broadcast receiver of
the type which is designed especially for ships.
Loud-speakers
operated by the broadcast receiver
are to be installed in the music
room and in the smoking-room of
each ship.
*

Hamburg, M on a c o,
Foreign Breslau and Frankfort,
Progress.
stations, which are now
working on i kilowatts, are shortly
to raise their power to io kilowatts
each, thus bringing the number of
high-power stations in Germany to
six.

-

Broadcasting lt

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 gatherings.
is

J.

-
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By PERCY W. HARRIS,

A series of experiments
couplings ar here Lde'
much valuablei and

-

'y"
7liispltig-intj.'pe

hThThhirhThihhhlhTTIhThÌhiihhiIIThIhhIhhihTTTTTihlhhiiihiTlihiiihhIihhhIhhlTIhihhIhi

of H.F. transformer is incorporated in the

-

"Special 'Five",
R e cci ve r, described bi' Mr.
Harris in the
'

--

s

-

.
-

November number of "Modern
Wireless." It has
a special neutralising tapping.

.'
circuit, while a highly damped
aerial, tightly coupled to what
would otherwise be a low-loss grid
circuit, may have a similar effect.
Since my return from America I
have devoted a good deal of time
to studying the problems of
'stability and efficiency in highIn
frequency amplifying circuits,
the present article an attempt is
made to provide data based on practical experiments conducted in my
laboratory- during the last few
weeks.

r

:,

tackling the problem
of improving the highfrequency side of our
receiving apparatus,
ve are immediately
faced with a number
of (liflicultieS.
Every student of
the subject is acquainted with the
fact that if botti the grid and anode
circuits of a valve are tuned to the
same wavelength and are reasonably " low-loss " in design, selfoscillation will at once occur, at
least at those frequencies in whch
most of us arc interested, namIy
the broadcast bands and the
higher frequeiicies. The causes of
self-oscillation have frequently been
discussed in this journal, so that 'it
is not necessary to enter into details
N

-

The Testing Set

Stability in such circumstançes can
he obtained by introducing 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

In order to conduct these tests,
a special testing set was constructed
to enable rapid changes in circuit
arrangement to be made with a
For prac
minimum of trouble.
tically alt the experiments three
val ves were used (high-frequency,
detector, and one note magnifier).
The tests are not claimed to he

HI+'

H.t+
¿

V,

R2

C,

,

V2

".'

bei-e.
Self- Oscillation

Although
the
intei-electrode
capacity of the valve is usually
blamed for all of the trouble, the
capaci tative coupling between the
various vires in the grid and anode
circuits, as well as stray magnetic
coulings, probably account for ILe
greater portion of the effects.
-

H.

transformer, it
Figs. I and 2.-Using the conventionalbarrel type of
was found that the tendency towards self-oscillation was less when the
secondary was tuned (Fig. 2) than when the primary was tuned (Fig. I).
For
of thoroughly bad design.
example, a high-loss coil in the
grid circuit may introduce quite
sufficieiit damping to stabilise the
e.

quantitative, but i hope they will
give sufficient information to indicate lines of research which many of
our readers may follow.

.v...- .........*....,.......
192

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

Wireless WeeKly

QcLobev 28, 1925

-

*.......1.+S4.S.$S**.+-*+*+**++4+.4+4*++++*4
iiiiiiiiniiiniiiiiu;iiiiiuiiiiiiiiiiiiiiiiiiu i
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'

M.I.R.E., Assistant Editor.
vith various forms of H.F.
-ibedin detail, supplying
zteresting information.

=

-

Note Magnification
In the first experiment the instrument was arranged to have a
reasonably low-loss grid circuit
The
loosely-coupled to an aerial.
coupling between the high-frequency 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 transformer of goxl make, a suitable
valve for note magnification being
used. Itis not necessary to give
any details 01 tue audlo-trequency
side, as this was quite conventional,
the object of using the amplifier

being to provide good clear signals
and to avoid the necessity of wearing headphones during most of the
experiments.
Oscillation Tendeiicies
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-

The specially tapped
Gambrell C coil used
by Mr. Harris in these
experiments is shown
mounted in a " Transadapta '' ts.,itli a sec nd
coil to form an H.F.
transformer.

-

-

-e

-

.

-j

valves, as indicated by the makers,
the set passed into oscillation when
the anode circuit was brought anywhere near the tuning point of the
grid circuit.
Actually with a
.0003
F condenser and the highfrequency transformer designed to
cover the i,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

L2

tor.
The primary of the highfrequency transformer was tuned.
Choosing a normal voltage for the
high-frequency and the detector
t *

44$

I

L3

R3

nw

found that liis occurred over a band of only about io degrees.
The next step was to substitute for
the barrel type of high-frequency
transformer a Gambrell " Transadapta," which enabled plug-in
coils to be used as primary and
With a
secondary respectively.
suitable Gambrell coil tuned to
approximate to the values, for
primary and secondary respectively,
of the barrel type of transformer,
and tuning the primary, oscillation
took place over a much wider band
than as the case with the barrel
type of transformer. This was to
be expected, as vindings of this
typc are of low er resistance. On
changing over to the tuned secondary, the tendency io self-oscillation
was considerably .ieduced.
Reversing the direction of one of the
windings checked self-oscillation

altogether.

4$

t
j
j

Small Primary

L3

L2

Fig. 3.-Showini one circuit arrangement using the special tapped coil as
tl primary of the transformer,

-

-

-:

-

ifqJjz1z....

44S 444

C

'

Fig. 4.-Here half the winding of a
tappedCcoil is used as the transformer
primary, the other half serving as a
neutralising winding.

transformer, leaving other conditions the same, brought about an
appreciable reduction of the tendency to self-oscillation, for it n'as

*4*44**$ *4*444.$ 4*144

$

4.-.#.-

$4 *4-4-+4$ 4

Usino- two Gambrel C coils in

the Transadapta as the high-frequency transformer and tuning the
secondary, still using the valves
above-mentioned,
self-oscillation
occurredover a batid of about io or
Messrs. Gambrell
degrees.
i
recently prepared for me a number

j-S- ..4-+-+4--S-$-** *
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of C coils vith 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
This, of course, had the.
itself).
effect of considerably reducing the
coupling between primary and
secondary, and I soon found that
half the C coil loosened the couplings to such an extent that the tendency to self-oscillation was cornA considerable
pletely removed.
increase in high-tension voltage still
failed to set up oscillation, and it
was not until I substituted, for the
two D.E.ç
valves mentioned,
valves (which oscillate very ff-eely)
that oscillations were set up again.
With suitably adjusted voltages,
using these valves, there was suflicient feed-back, using half of the C
oiI, to give oscillation over a band
of 6 to io 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 pi imary of the high-frequency
transformer, the
of
secondarv
hich vas tuned, and the other half
was used as a nentralising winding
connected Lo a small .iìeutralising
condenscr, joined to the grid of the
high-frequency valve. This is the
method used in the Grebe Synchrophase receiver, which J have found
gives such excellent results. The
methl is quite old and was given

Q.ST.

januáry, 1924. L soon
found that the circuit nentraljsed
admirably, and proved to be highly
in

in

Oçtobér a8, 1925
tapped C coil vas used as a primary, and a further C for the
secondary.
High-Tension Voltages
Before the neutralising cirtuit
was connected up, using only
HiT+

L2

!'1v2
L

Fig. 5.--T'uning the primary of the
transformer in this circuit showed
an improvement over the results
obtained with the Fig. 4 circuit.
half of the C coil as a primary,
it was found that with D. E. ç

valves, 42 volts high tension vas
sufficient to produce oscillation.
On a reduction to 36 volts the set
was stabilised but possessed no
great

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
primary
instead
of
the
secondary, as shown in Fig. 5.
On ail tests on signal and without
quantitative
measurement,
this
the

O

vI

1.4

L2

L2.

Figs. 7 and 8.-Two forms of the American "Rice Circuit," with tuning
of the primary and secondary of the H.F. transformer respectively.
efficient when tested ori 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
C coil in the grid circuit.
The

H.T+

V

H.T.+

L3

A Stable Circuit
The úext 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

seemed to give better results than
was the case when the secondary
was tuned. Th adjustment of the
neutralising condenser was found
much
more
critical, however.
Excellent signal strength was obtained as before.
Z

L2

Fig. 6.-Aform

of
of

L3

circuit which was

being stabilised
with little difficulty.

found capable.

special windiig, thus enabling the
barrel type of high-frequency transformer, as well as the Transadapta,
to be tried. This circuit neutralised
easily, and once the setting had
been found, it ' stayed put " over
whole band of wavelengths
th
covered by the .0003 F condenser.
The tuning of both primary and
secondary of various makes of
barrel transformers and TransThe Transadapta was tried.
adapta transformer proved, as
would be expected, the more efficient arrangemen(, although all the
well-known makes of barrel-typeS
transformers showed up vell.
.

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 condenser was used (that made by
Mess?s. Gambrell), but as in this
type of condenser it is very easy to
short-circuit the plates, it is advisable to place in series 'with it a
.oj
or larger value condenser,
to prevent accidental damage to the
valves. This procedure is strongly
recommended to those who may
these
repeat
experiments, for
examination of a number of circuits given will show that contact
between the plates on the neutralising condenser will cause an immediate burn-out of the valves.
The Rice Circuit
The Rice Circuit, tried with
tuned primary and tuiied secondary,

'I
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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 coupling, as shown in Fig. q. This

with louble-sizecl 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-frequency transformer, and the coup-

.

______________________I'
'

L3

'<I

::c3

:..
:

-

c.

-:

V2.t

=

.

-

.

-1
-

--

CI

L2

-

L
-

1--

T

Fig. 9.-This 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
the
All
experiments above
described can be performed with
any reasonably efficient inductance
tapping.
which has a central
Messrs. Gambrell will supply the
tapped C coil upon request at a
very small extra charge, or singlelaye r solenoids with a central tap
can be used. Two low-loss inductances, for example, will work
admirably in the Rice Circuít, the
coil used in the grid circuit having
the central tap as indicated.
Selectivity

So far as selectivity is concerned, none of the arrangemeaf s 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- tamed by using a high-frequency
transformer recently placed on the
market by Messrs. Peto Scott; the
secoiidary 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
ebonite tube carrying the seeondary.
Messrs. Peto Scott kindly made up
for me â number of transformers

ling between primary and secondary
vas sufficiently weak to prevent
sufficient feed-back to set up selfoscillation.
Selectivity vas far
greater than with either the barrel
type or the Transadapta type of
transformer. It vas found possible
to use a real low-loss grid circuit,

A

quite considerable damping in all
the experiments described so far, so
that the problen of stabilising ne
stage of high frequency is not anything like so difficult as stabiliing
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 considerable 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 vith the tapping 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 experiments described, I have now
constructed a complete five-valve
receiver of very high selectivity,
using two stages of high-frequency
amp1ificatin, cpupled with the new
transformers, neutralised by the cirA full
cuit given in Fig.
.
description of the instrument will
be given in the November issue of
Modern

i

Wireless.

ca,-type petrol

engine is used to
drive the genera
tor fitted on R.A.F
lorries for the
power supply to
the transmitters
of ground stations.

to tune the secondary o ................................................
this transformer, getting quite
A further rticle by Mr :
good signals without any seif-oscilHarris, on this subject,
lation occurring at all, even when
:
will appear at an earlythe grid of thefirst valve was made
negative. It must not he forgotten
date.
that the detector valve introduced :
¡md

-
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By Dr. ALFRED GRADEN WITZ.
mainly with transmitting apparatus have been carried out
Broadcasting"
"Stereoscopic
Experiments in
in this country by Capt. H. J. Round, M.C., M.J.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.
-

ÇTh UR readers have possibly
J wondered why even the most
of
perfect
broadcasting
music fails to convey an enjoyment
comparable to that of direct listening.
Is it possibly because our

most important sense organ, the
eye, is excluded from co-operation,
or is it due to slight defects inseparable from even the best reproduction? The true cause has 'lately
been found to be a defect similar to
that of one-eyed vision.

Fig. l.-Illustrating an arrangement
using a vario-coupler for setting up
a phase displacement from O to' 360
degrees.
A conception of space, in fact, is
krtown to be due mainly to the cooperation of the two eyes, each of
which, on account of their not inconsiderable distance apart, receives 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 8 in., is bound to bring a
sound coming from the left, for in-

Effect of Headphones

Two Microphones
If two microphones separated by
a correspondi1lg distance were used
as sound recorders, two separate
lines of conductors being relied
upon to lead the microphone currents to the left and right headphones respectively, a sound would
be heard in exactly the same
manner as though the two ears
were substituted for the micro-

stance, a little later to the right
than to the left ear, so that the
acoustic j)erceptlons corresponlmg
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
our sense of vison fuses the left
and right eye impressions into a
single plastic
picture, hearing
amalgamates the acoustic perceptions corresponding to the left and
right cars respectively into a single
plastic conception, which is further
accentuated by individual sound
differences.

-

Broadcasting, on the other hand,
vill convey to our left and right
ears respectively (ly the intermediary of the two headphones) per-'
fectly identical oral impressions,
resulting in a flat and shallow sound
picture devoid of any plastic perception.
Encleavours have therefore beén
made to devise some means by
which the left and right ears might
receive slightly different acoustic
impressions, just as in direct listening, the right ear, in accordance
with the distance separating the
tw ears, receives a slightly different impression from the left
ear.

and receivers, the same pheriome.
non would
cur, resulting in aperfectly plastic acoustic picture
An Alternative Method
Another solution of the problem
could he conceived of in theory 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 phase difference required for a
plastic acoustic picture, the vibration recorded by the two micro-,
phones could be superimposed on a
single train of electric waves. The
waves issuing from the radio transmitter would then carry the phase
difi'erence and the radio receiver

would receive it.

An Incomplete System
However, inasmuch as this phase
difference is communicated simultanously to both head-phones,
both ears are bound to receive the
sanie acoustic picture, thus excluding any actual plasticity.. In fact,
the electric waves generated by the
two microphones respectively, and

-Ì..

Fig.

2.-A circuit

which may be used for producing phase displacement in

high-frequency currents.

phones; Le., this arrangement
would convey a perfectly natural,
plastic (that is to say, three-dimensional) impression. If,
on the
other hand, the two lines of conductors 'between the microphones
ncl telephones respectively are replaced by two radio transmitters

carried by the same train of broadcast waves, would have to be disentangled so as t cause those Corresponding to the first microphone
to be received by one and those
recorded by the second microphone
by the othçr 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 Kiuth Method
A German radio engineer, Dr.
1-l. Kiuth, of Nauen, has devised
a new process based on a phase
displacement of the waves striking
the broadcast receiver, the transmitting station being, as usual,
operated with a single microphone.
A shifting in phase of high fre-.
quency vibrations as obtaining in
a radio receivei could, with relative
ease, be obtained w'ith the aid of a
variometer free to rotate through
360 degrees. The circuit of Fig. i
illustrates a simple arrangement
enabling a phase displacement from
zero to. 360 degrees to be obtained
in accordance with the actual position of the variometer.
No Stereophonic Effect
If this arrangement were used
'with the radio receiver it would
entail the use of two valves

4!IIiiIIllhIIIIIIIIII/Í1
A

I

.

B

M

Fig. 3.-The membrane M» vibrating
between two electro-magnets, A and B,
produces a phase displacement of 18O
degs. in a telephone Circuit.
,\/,
.cr.o
irioi,,sl

high-frequency current leads up to
the actual solution of the problem
as devised by Dr. Kiuth, i.e., a
phase displacement i;r the telephone
current. Telephone currents, of
course, have the same frequency as
the sounds they set up in a telephone receiver; for the note A, for
instance, it is 435. This sound
could
accordingly
he
shifted
through one half vibration by a
i 8o-degree phase shifting. However, a shifting of about ioo
degrees is quite sufficient to obtain
an impression of plastic hearing.
A Practical Example
The acoustic vibration correspending to note A is about 294 in.
in length, and a sound coming, say,
from the left would have to' travel
through a distance about 84 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
correspon& te a phase displacement by 360 degrees, a 84-in, lag
would correspond to a ioo-degree
If on the
phase displacement.
phase of the telephone current
could be impressed a lag of about
ioo degrees, this deferred current
being supplied to the second headphone, the impression of a plastic
acoustic picture would be produced
by artificial means.

current constituting a telephone
current, the most obvious would be
the insertion of a resistarce. This,
though reducing the current intensity, would, however, be unable
to act on the rate of current flow.
If, on the other hand, so far from
B

M

H

Fig. 4.-The circuit diagram of the
stereophone developed byDr.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 he found
to result froip a very simple additional arrangement.
Electro-magnets in Opposition
A transformer traversed in its
secondary-winding by the same current as in the primary winding
could be used in this connection,
though a more suitable alternative
is the use of a combination of two

.

high-frequency current and that
shifted by a fraction of a phase to
be supplied to head-phones i and 2
This arrangement
respectively.
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 instance will serve -to make this
clear
If the transmitter be operated,
sai, at a frequency of 600 kc. (500
metres), there would be as many
as óoo,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
c.r11nrl . .........
hrtksii Th
........
w t.-"..'-.
ment above described will accordingly enable a sound vibration to be
shifted at most by a few thousandths of its length.
Phase Displacement in Telephone
Current
This failure to obtain an adequate
phase-shifting by acting on the

:-

The transmitter of the KOKA broadcasting station, which operates at a
frequency of 970 .5 lic. (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

electro-magnets between which a
membrane is free to vibrate (Fig.
3). As the urrent in. magnet A is
(Continued on page 207.)
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ANew 144rcless loudspeaker
ANEW invention of the Western Electric Company that will
revolutionise loud speaker reproduction.
The "Kone" Loud Speaker, as its name implies, has been
evolved by thcientific 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.

ORDER YO URS NO WAND SA VE DISAPPOINTMENT.

Western Electric companhl Limited.
CONNAUGHT ÑOUSE, ALDWYCH, LONDON.
Central 7345 (10 lines).

WORKS:

BRANCHES: Glasgow, Leeds, Birmingham,
Woolwich, New Southgete. Hendon.
Manchester, Newcastle, Cardiff, Southampton, Liverpool, Dublin, etc.
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pparatus We Have Tested

i!

Conducted by A. D. COWPER, M.Sc., Staff Editor.

Panel-mounting Vanicon Variable
Condenser with "Vernier"
Dubilier Condenser Co.
Ltd., have submitted.an example
of their panel-mounting " \ anicon "
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 " Vanicon " series, which have been reviewed
from time to time in these columns:
the false-panel mounting, substantial
pig-tail connector to the rotor plate
and large terminals, etc.; in addition a
sing'e plate is carried on the " vernies " spindle below the main condenser foi: fine adj astrnent. Measure.
ment of the maximum capacity showed
a value rather above the nominal of
.000ç tiF, a rather high minimum for a
square-law " type of ì6 jjiF, and a
fine adjustment range of
zF. The
insulation resistance, however, on
,iìoderate D.C. voltage was but 50
megohms, and on trial in a sensitive
oscillating valve Circuit a decided increase of resistance was noticed. We
cannot but think this is not representative of the usual high standard of
Messrs. Dubilier, and must be due to
some chance defect. Careful removal
of dust from between plates and adjustment of the air-gaps produced no
change.
Messrs.

(1925),

»

-

"National " L.F. Transformer
sample of their " National " LF.
intervalve transformer has been SUbmitted by Messrs. National Wireless
and Electric Co. This instrument is
a swall hedgehog type of transformer
sealed into a polished metal case of
rectangular form \vith 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 insulationresistance 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.
'l'he D.C. resistance of both primary
A

-

and secondary was normal, though the
latter vas not of a high oider. In
practical trial in comparison with our
standards and with optimum conditions
as to power-valves, ample HT. and
grid-bias, and with good loud-speaker
equipment, the amplification was fou0d
to be poor and the tone decidedly thin
and tinny, indicating a deficiency of
impedance in the primary. We cannot, therefore, recommend this transformer in its present form.
-

On trial it was found also that for
temporary wiring these devices gave a
secure connection, holding one or two
vires firmly, but allowing of immediate
changes. It is ene of the few connector devices which will hold the end
of 7-22's aerial wire really securely.
can certainly recommend these connectors for the purposes indicated; on
the score of neat appearance alone we
imagine that they will prove very
popular amongst home constructors.

"Five-point

"Ifix " Connector
An exceedingly useful little cornponent, which will appeal particularly
to the amateur who dislikes soldering
and to the inveterate experimenter who
wishes to change his behind-panel
wiring balf-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, to be supplied in
Nos. 2, 4, 5 and 6 BA. sizes; those
submitted for test were of the No.

4B.A. size.

'Fhe 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 virc inserted
in the slot in the sleeve by pinhing 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 convenient angle. By applying the device
to a plain screw passing through the
panel, a long bus-wire can be anchored
at its middle, foi extra security in coniplex. wiring schemes. Practical trial
showed also that a very neat lowcapacity valve-holder could be built up
on the panel with four valve-legsockets and four of these connectors
behind, the connecting wires being
thus well spaced.

''

Crystal

number of samples of their new
." Five-Point " crystal have been submitted for test byMessrs. Mikro, Ltd.
These were of two types
a hard,
yellowish mineral with broad, highlypolished facets, recalling pyrites, and
cubical masses with an almost satinlike 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 broadcast signals, with an ordinary catwhisker, there were only slight signs of
rectifying properties, and at isolated
spots hard to find; the best gave sorne
io microamperes only, and in the re\'ei-se direction, in comparison with
ordinary galena that registered 28
mictoamperes in the same circuit.
Tested in conjunction with zincite,
bornite and telluriurn, there was no
imjrovement, and the metal usea ¡or 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
as the
dual-amplification circuit,
makers claim, but it is evident that
greater sensitiveness than that which
these samples showed in our tests is
desirable even in a dual circuit.
A

"Aermonic" Back-of-panel Coilholder

two-coil-hQlder, for mounting by
the popular one-hole-fixing device behind a vertical panel, has been submitted for our inspection by Messrs.
V. R. Pleasance, Sheffield. This has
the statonarv coil arrange,d right up
-

A

-
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against
moving
through
distance

the back of the panel; tho
coi! is pivoted and swings
an angle of 90 degrees at a
of about i 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 tp
notice the ubstantial plain shaft and
locking-screw to fasten this handle
securely on the shaft. The movement
of the spindle is frictionally controlled,
an adjusting screw being provided to
regulate the friction; as a result, the
larger sizes of coils can be handled
successiully anO smootn control over
Large
reaction-coupling is possible.
soldering tags are provided foc flex conOn test,
nections to the coil-plugs.
the insulation resistance as excellent.
The finish and the workmanship
appeared to be high-class. The controlling handle might, with advantage,
be made somewhat longer if for use in
critically-tuned circuits.

"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 settipg 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 catwhisker 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 ii
microamperes in six consecutive blind
settings of the whisker, no setting
being really poor, as against some 28
nhicroamperes 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-oroof " device in cases
where some srifice of signal-strength
the sake of easy
can be made
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 connections. The body of the Thstrumentls
in. in diameter,
but i in. long and
with a small knob ònly visible above
It is neatly finished in
the panel.
nickel-plate, and a plated knurled nut
is provided for fixing the whiskerhokler when a good setting has beçn
found.

fr

October

"Yesly " Filament Rheostat
Messrs. Engineering Suçplies, Ltd.,
have submitted for test a sample of
their " Yesly " Soft Tread Filament
l'his is
Control for D.E. valves.
mounted in a circular bakelite and
polished nickel case i in. in diameter,
with the customary one-hole-fixing
device and with two small terminal
screws, provided with soldering rags
at the back of the case. A large knob
of good appearance, provided with a
substantial set-screw for fixing it on
the i-in. plain shaft and with an
unusually clear indicator, is all that is
visible outside the oanel when in nosiA special 'design of sring
tion.
contact-brush operates on the inside of
a flat spiral of resistance viie within
the dustproof case. On test, the maximum eesistance proved to be arbund
30 ohms, and the instrument controlled
an ordinary .o6 type of D.E. valve
vell and smoothly when used in conjunction vith 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 confiden tl' secommended for the most

exacting work.

"Yesly" Combined Grid-Leak
and Condenser

From Messrs. Engineering Supplies,
Ltd., comes a sample of a combined
grid-condenser and grid-leak, mounted
on a small insulating base measuring
about 2 in. by i in., both the gridleak (of customary external form) and
the tubular condenser being held between spring clips which permit of
instant replacement when required.
The nominal values of condenser and
leak were marked .0003
F and
2 megohms respectively.
On measurement, the first was found to be much
nearer to .000i LF than to the
nominal value, and the leak-value was
also found to be decidedly on the low
side.
The discrepancy was rather
far from the usual commercial standard in the first instance, though
on actual trial in the reception of the
local broadcasting the instrçiment
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
With rather
such an instrument.
greater accuracy of rating, this compact arrangement of grid-leak and condenser on the same base may find
many uses. Rather larger and more
convenient terminals would be preferable.

Barrie 's Antiplionic Valve-Holder
A moderate priced valve-holder for
propertks are
antiphonic
which
claimed is th'e " Barrie's " holder,
amples of which hive been submitted

28,

1925

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; it 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 necessarily be secured firmly in the
panel, it is difficult to see how the
valve is isolated from the effects of
mechanical shocks by this device.
especially when, in addition, the four
leads are soldered firmly to the connecting tags.
Watmel Fixed Condenser
A compact type of fixed condenser,

for geileral use in reception circuits,
lias been brought to our attention by
Messrs. Watmel Wireless Co., Ltd.
This is contained in a circular bakelite case i iñ. diameter and about in.
deep, with two large soldering tags
projecting out through the sides. A
tubular rivet through the centre provides 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 vax is used
in its construction; the nominal capacity is plainly stamped on the front
of the case in white figures. The .00i
F nominal size submitted for test
showed, on measurement, an actual
capacity extremely cloSe to the
nominal, and there were no signs of
unusual I-IF. resistance when tested
in an oscillating circuit. The condenser is of sound design and evidenti)
carefully assembled; it can be recommended to home constructors, though
some might prefer to see adequate terminals 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 connections being made tothem by means of
leads with either pin or spade end tags.

sleeve is nornhallv 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 is 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 pinshaped 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 os;
vire is then inserted, and, when the
sleeve is released, the pressure of the
spring ensures a firm connection.
These terminals can be supplied eithes;
nickel plafed or gold lacquered, the
finish of them being good.
A milled
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ready?
In radio communication, hie leiters "QRV" followed
an inierrogaiion mark mean "Are you ready?
The station in reply sends "QRV," "I am ready"
(no interrogation mark) and the interchange of messages
begins. Are you ready for the long winter evenings
when you will spend a good deal more time with
your radio?
by

filh Filament Rheostats
A distinctive type made for use
with all types of valves.

......

Prices, each

Bnght Emitter Filament
Rheostat

Dull

Emitter

516

Filament

Rheostat ..
Duel type (for either Bright
or Dull Emitters)
..
Tripls Rheostat ..
..

6/6

7/6
22/6

Whether you intend to build a new receiver or redesign your old set, choose your components wisely.
Jj2 Components are, in every detail, reliability
itself. Forethought and care in design and construction makes them so. Specify K4}j Components
and assure yourself of better radio reception at
all times.

Mica Fixed Condensers
4Jj
Are of the permanent capacity engraved
Are instantly interchangeable.
thereon.
PRICES
each
1 9
0000l F to 0001 ,F (030)
2/3
000l5 F to 001 ,F i031)
2/6
0015 'F to 003 ,F (034)
(Two clips are supplied with each coideñser)
Above, mounted on ebonite base, with
terminals, any value, li- extra.

H.F. Transformers

(

.

"The Tewefor.ner that made
¡i'.F. a,epliJicaiicn popular..
Supplied in six ranges of wave-

lengths,covering8() to 7,000 metres
Price 10/- each.
Special túTp Neutrodyne Units
Superheterodyne
EJjj)
a nd
Couplers also supplied.
No extra charge formaici/ing, if requested
when orderieq.

11F. Damper, Price 2'WIth HF. Transformer, Price 12/The H.F. Damper is a device which.
when inserted in the céntral hole of
the HF. Transformer, stabilises a
circuit which otherwise could oscillate.
OBTAINABLE FROM ALL_DEALE
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Telegraphic Address:
RADIETHER, ESTRAND,
LONDON.
Cable Address:
RADIETHER, LONDON.

Wholesale only:
HASTINGS HOUSE, NORFOLK ST.,
STRAND, W.C.2.
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lonuFacturers oF Wireless and Scientific Apparatus
Office

:-WEXHAM ROAD, SLOUGH.

'Phone SLOUCH
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P Valve Unit
(As fia! feringlg commented on
in th Radio Press publications).

(M°A)

IIIT

Provides tise constructor with a simple NUCLEUS around
which to build an American Type valve set, Valve holder.
rheostat, panei and window all in a handy unit. Only
hole for wLnclow and hole for Rheostat to be drilled. The
demand to-day is for easy-to-fix units.
The Val ve Holder is of low capacity. Each leg sepafately
insulated. Anode leg coloured red. Soldering tags provided. Tise Risco-

_

.

&

L

I

-

stat is smooth and

velvety in action.
and gives vernici
control. Guaranteed not to rust,

I

getbritticorperish
with heat. U.s.
alterable in rcaist-

)lLIt

s

o

Unce.

Fmm GoodDealers
or weite at once
Free on

A.

for list.
request.

-

IL

Js
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¿

o.

s-s-

VALVE

-'n--

5/61

Other leading" Ellanpee "Lines s-L & P Valve

Windows enhance the appearance of any set. Small size
2lit. each. Large size 31d. each. L & P Miniature
Switches, D.P.D.T.. 1/6 each. L & P Pull and Push
Switch-positive actionpositive satiafaction-onlyl/- each

'lilie

anode, converter

11['°'ILI

REPIaÉÑENT/)

M-L Converter is designed toe replace HT.
Batteries.
THE
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 recommended for use with Power Amplifying Valves or
Transmitting Valves where a smooth and constant supply
of H.T. current of the order of 20 to 30 milliamps is
required. The curreñt 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: Type B(6/120v.or4/80v.) £11 S O

Type C (12/300v.)

...
....

O

O
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Have opened a large City Showroom at
218, UPPER THAMES STREET, E.C.4,
and are selling an enormous stock of Radio and
Electncal Goods of .the highest grade-Marconi,
Siemens, Sullivan, Brown, Western Electric, at
bargain prices.
Send 4d. for illustrated
catalogue and pnce list. The Stores at 9, Colonial Avenue, Minories, contain tons of
goods at sacrilice prices to save removal.
Callers only. Telephone: Avenue 4166.
NEW WESTERN ELECTRIC LOUD SPEAKERS."

Complete with Cord

Type CX (12/300v.)
£15 O O
We shall be alad to send full particulars of all M-L
Anode Converters and auxiliary apparatus on request.
...

4,000 ohms, 22/6.
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179-185
-

SONS (M.A) LTD.

Great Portland Street, London,
-

Telephone:

70 ohoo,

1?/6

saves

vewo?t?°

.
-

&'

ohnu 20/.

II you cannot call 5od inspect oods in
our showrooms between 9 n.m. and 6 p.m.
it will pay you to send 4d. for our Catalogue
promptly despatched all

-

-

SMITH

2,000

Its scope ranges froth s 5s, psir 0f British
H adphone or a12 6d Miflanmet r to

s

S..

Makers' Sealed Carton, 21-

"The Catalogue that
you Pounds"

L
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(
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Cheaper thaa elsewhere.

-
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RADLO.

ELECTRADIX RADIOS

£13 10 0

TypeD(12/500v.)
£18
TwoVoltage Types : Type BX (6/120v. or 4/80v.) £12

114

W.1

Langham 2323

-

ELECTRADIX RADIOS,

218,UpperThamesStreet,London,E.C.4.
9,
-

E,P.S4.

Colonial Avenue, London, E.1.
Pisones: City

Addrtss

-

218.

oil

igi

Post Orders

Upper Thames

Avenue 4x66.
to Citi,

Street

Showroom

London, E.C.4.
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THE S.T.100
no doubt, be interested to know that with your
S.T. ioo (Radio Press Envelope No. x
F.lnst.P,
by John Scqtt-Taggart.
.M.l.E.E.),I have received about a
dozen American and Canadian stations.
I have constructed my set exactly to
your Radio Press Envelope instructions, the valves used being Cossor P2
and Mullard ORA. There are many
ST. xoo sets round here, and I have
known cases of Madrid and Breslau
being received and confirmed.
Best wishes to your excellent publications-Yours faithfully,
WM. H. RENNIE.
Kilmarnock.
P.S.-Needless to say, of course, all
British stations are easily received.

SR,-You will,

SIR,-! am writing to thank you for
the information given to me by a member of your staff.
As mentioned to him, I have just
made up an S.T.ioo set from the instructions given in your Radio Press
Envelope No. r, by John Scott-Taggart, F.Inst.P., A.M.I.E.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-speaker 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
coil and a
connection with a fixed
I had no assistance
o movable.
whatever in making up the set, but
just closely followed the instructions
given. Tptal time taken in making
tip
the set-one afternoon and two
even migs.
used one or two different cornp)J1ClitS from those given in the list,
bit. ol cbure, bought all the componready made. I am giving you
emit
tlmi
information, as it may be en-

plug-in coils, are hidden within the
cabinet, while a most simple movement vill sudé thé panel and baseboard 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 vouis
are amazing. I am chiéf electrical engineeer of the niotar-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 WDW Chicago, KSD St.
Louis, WJAX Cleveland, and \VSAI
Cincinnati, etc., when thé ship was
half-way over. When 200 miles from
Land's End, I was still able to get
KDKA Pittsburgh, WEAF New York,
WDAR Philadelphia, WGY Schenectady, and WOR Newark.
All the British stations came in soon
after leaving New York--Yours faithfully,
ROBERT N. MAsoN.

M.S. Mississippi, London.

ENVELOPE NO. 10
SIR,-! think it might interest voti
to know that I have made the " Twin
Valve Loud-Speaker Receiver," deScott-Taggart,
by
John
scribed

1

coraging

to other

amateurs--Yours

faithfully,
FI.

O.

EDW/RDS.

London, S.W.r.

ENVELOPE NO. 4.
have constructed a four-valve
set, which f have designed myself,
using your " Family " Four-Valve
Circuit (Radio Press Envelope No. 2,
by Percy W. Harris, M.l.R.E.).
Ml such unsightly things asvalves,

Sie.-!

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.

F.Inst.P., A.M.I.E.E., in Radio Press
Envelope No. io, and that I am obtainIng splendid results. I made the set
chiefly for loud-speaker reception,
which I get from the Daventry station
with splendid volume and clarity. I
get most of the main B.B.C. stations
on 'phones, 2L0 coming in so strong
that I have to tune it down. My aerial
is 70 ft. long and 30 ft. high. I am
more than satisfied with the results I
am getting from this set. I have also
made several other Radio Press receivers, and all have been a success.
Wishing Radio Press papers every
success.-Yours faithfully,
GORDON

CLIAI'MAN.

East Dereham, Norfolk.

THE ' ANGLO-AMERICAN" SIX
Si,-I notice that you ask for
reports from readers boilding any
Radio Press set. I built the " AngloAmerican Six Receiver " in February
last almost exactly to specifications
given .by Percy W. Harris, M.I.R.E.,
Constructor
for
have fitted a single-coil
holder betweén plate and transformer
primary of the detector valve, and thus
use magnetic reaction on waves of
5,000 to 2o,000 metres. This socket is
shorted below 5,000 metres.
I use
three Cossor P2 valves for HF.,
Cossor Pr 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 Liverpool. the latter being deafening, as the
set is used in Wallasey, about three
miles from Liverpool.
Foreign stations :-Ei ffel Tower
(telephony and spark), Radio-Paris,
Berlin, Ecole Superieure, Madrid, and
several inidentified. I have also received WBZ, KDKA (long wave) and
WJZ on the loud-speaker.
On the long waves, 5,000-20,000
metres (vith magnetic reaction), Eilfel
Tower on spark and C.W., Nauen on
C.W., Moscow (MSK) on spark and
C.W., Eilvese (OU I), Carnarvon
(MUy), Lyons (YN), Annapolis (NSS)
and many others have been received.
Trusting that this letter will be of
interest, as I regard this set as the
'.last word ' in range hnd power.
Yours faithfully,

in

The

January.

ll'ireless

I

A. PRYOR.

Lianberis, N. Wales.
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THE TRANSATLANTIC "V"
SR,-I-Iavin.g built the " Transatlan..
ic V " in accordance with instructions
given by Percy W. Harris, M.I.R.E.,
'in tile June, ¡924, number of Modern
Wirêless, I consider it mv duty to
report on the splendid results obtained
with this particular receiver.
The sethas 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
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. 1ly
earth lead has a length of nearly 90 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 surrounding high buildings, trees and
even hillsides
Before building the " Transatlantic
V " 1 tried quite a number of receivers, 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.
lt was a sort of last straw, but ultimately it proved, to be the straw to
help me out of my wireless difficulties.
I may mention that with mv" Transatlanti V " L cut out the loal station
without making use of a wave-trap
whenever I want to listen-in to foreign
stations.
Of these latter Daventry
L

vitli huge volume on the
loud-speaker both during the day and
evening, and so do Paris and Konigswusterhausen, 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 detector, and type P4o6 for the two notemagnifiers. F have to make use of a
No.
reaction coil to get best results,
L
should be pleased if mv report
would prove helpful to other 'beginners
in the wireless line.-Yours faithfully,
Zurich..
M. A. ZUF:ST.
comes in

A FOUR-VALVE TAT. RECEIVER
Sia,-ln March last I constructed
this set as described in the December,
¶924,
number of Modern ¡Fireiess
(by John Scott-Taggart, F.lnst.P.,
A.M.I.E.E.), and after nine months
of constant use I desire to testify to
its wonderful efficiency. I have previouslv constructed the " S.T.ioo
(Radio Press Envelope No. i, by John
Scott-Taggart, F. Inst.P., A.i\1. ¡ .E.E.),
and the " Family Four " (Radio Press

Envelope No.

2,

by Percy W.

Harris,

consider the T.A.T.
second only to the super-het.
Results, with 79-foot outside single
aerial, full Ioud-speaker strength
Liverpool, Chelmsford (and now
Daventrv), Madrid, Radio-Toulouse,
Eiffel Tower, Manchester, Brussels,

M.I.R.E.), but

I

ana iaciio-t'aris.
Medium loud-speaker strength (and
when coupled to two-valve resistance
coupled amplifier as described in
March Wjreles Coniructor, by J. W.
Barber, full loud-speaker strength)
-Birmingham, Glasgow, Voxhaus,
Hilvet-sum, Newcastle, Ecole Superieure, 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 f-iends.
the
I desire to thank you for all
have
information on wireless which
acquired solely from your papers.
am a regular reader of all four.
I wish you every success in your
bold undertakings.-Yours faithfully,
L

L

¿LFRED

IN.

MOORE.

Liverpool.

THE

ST.

PANCRAS

1925

RADIO

SOCIETY

SIR,-I beg to submita notice relative to the formation of the above
Society, which I hope may be of
interest to vou.r readers-Yours faithfully,
R. JUDSON, Graduate I.E.E.

(Hon. Secretary).
The above radio society has been
formed to incorporate the Kentisli
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, NW. There is a lecture hall to accommodate an audience
of about 400. Lectures are given twice
a week on Mondays (theory and practice 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 9.45 p.m.
Practical work can also be carried
out by members during the rest of the
There are metal, woodwork
week.
and testing facilities. Material is also
available for making up sets for experimental purçoses.
The present membership is about So,
of which 20 are following regular lectures, and new members are cordially
invited. Write for particulars to the
Sectetary, do Radio Communication.
Co.. Ltd., 4, Norfolk Street, Strand,

W

C..

NEW CALL

SlR,-I should

SOUTH AFRICAN AMATEUR
TRANSMISSION
SIR,-WiIl you please advise your
readers that any QSL cards for South
Mrican transmitters may be addressed
to do S.A. Radio Relay League,
Myrtle Grove, Irwell Street, Observatory, Cape Town.
Thanking you .-Yours faithfully,
J. S. STREETER (oA).
Cape Town.

ONE EXHIBITION ONLY!

j

(Continuedfromp.173)

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.
tamed it will be necessary for an unpartial organisation to come forward and
arrange for what the trade and public
undeniably require.
Yours faithfully,
"THE WIRELESS DEALER,"
JOHN SCOTF-TAGGA1T,

Editor.

We have already received mimerous letters from prominent firms
expressing the heartiest support for
the scheme, and showing their practical interest by itJicating that they
will book space
such an exhibition at the earliest oDportunity.
il'L

The convenience and value to the
public of a unified exhibition is of
great importance, and we would,
therefore, welcome our readers'
vievs on this subject.

ERRATUM
%Ve regret that or, page 141 of last
week's issue Fig. 12 was incorrectly

í1i*

SIGN

be glad if you 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 i68 metres.
Wishing you all success.-Yours
C. BnvAr.
faithfully,
Coichester.

shown. The correct form of this diagram is given herewith.
On the same page the description of
Fig. i6 should read, ' The only serious objection to this circuit is that the
telephones are at high potential to

earth.''
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justed that they actually do neue
tralise each other and no signal at
all is received ozi 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 magnetic 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 (lead short
circuit across L2.
The drivr i
arranged to do this-that is to say,
the frequency of the current and
the stiength 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, aid in this case the coil L2
is short-circuited, resulting in the

INVENTIONS
AND DEVELOPMENTS
(Continuedirom page 186)

a third coil having a comparatively
high inductance.

Owing to the disparity in these
inductances, this coil has comparatively little shunting action upon the
current, most of which flows
through the coil L2. 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. Signais 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 Lx 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-

-

-

-

-

__J'l

Retain the efficiency of
"Wireless Weekly"
circuits w i t h properly
designed valve holders.

Buseboard mounting type.

-

Guaranteed

&

Because 0f the mat,hiog you can be sure that
ai,y two Bowyer-Lowe f-IF. Traosfoemers of a
range will function perfectly together no matter
'hen or where you buy them. Because of the
twelve months guarantee you can be certain of
the good service of every one you buy.

All

canSes

from

150

to 2,000 metres-and up,
Unit, at the iosv price

aleo a spec,al Neatrodyne
of 7/- roch.

-

'

"

-

Every One Matched

-

7;

CAPACITY
VALVE HOLDERS

Buck of panel type.

\\Then this condition of affairs is
existing, the aerial circuit as a whole
is tuned to the incoming signals-.
Thc "wiping-out" effect of the inductance of L3, however, does not
apply as far as static interference
is concerned, because the strength
of the currthit produced by atmospheric disturbances is much in excess 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 Lx and L2
are in circuit, and the 1otal 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
oi1 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.

-

-

-

1*

sanie position of atairs 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

BOWYER-LOWE PARTS

APEX
ANTI

Weekly

Bowyer-Lowe H.F. Transformers

T

ALL RANGES

Apex valve holders are
made of material which
possesses the highest insulation qualities,. and its
rigid construction and
unique air spacing gives
extremely low capacity
between the valve legs, nor can

-I'll

Richer Signals

thevalvebeaccidentallyshorted.
This combination of essentiál
qualities makes these holders
the ideal for your new set.
If your dealercannotsupplyyou,
we will-and by return post, too.
Both patterns Packed in attracUve cartons.
Each.

From Every Valve
-

The tow toss design of Antipong" makes
your valves yield richer, louder signals. Its
phosphor bronze springs protect all types of
valves f row accidental shoclis una prevent
Dall Emitters from humming.
Antipong" is provided with universal
fitting for mounting in every type of receiver.
Its bakelite ring will flot melt under the
soldering iron. Fit Antipong in all your sets.

ii ANTIPONG
Low Loss.

The APEX ELECTRICAL SUPPLY CO.,
OLD HALL STREET
LIVERPOOL.

-

i

i'
I

c:?ii?

o

VALVE HOLDERS

Shock Absorbing

FOR SUCCESSFULLETCflWORTU
SETS

59,

RADIO WORKS

Phone: BANK 5295.
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BRETWOOD

Products carry
a guarantee for
..Ithreeyears. Letthis
fact guide you in
your choice of radio
components. Ge t
them from your
dealer.

-

-
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1
THE "BRETWOOD"
V#.RIABLE CRU) LEAK

tpatent

No. 224295).

The only reliable grid leak.
The plastic resistance gives
smooth, perfect control, and is
absolutely constant in action.
Gives accurate readings consistently from 5o,000 ohms to
over io megohms.
With Condenser
PRICE 3f..
(as illustrated), 4/6.

-

4

/
r;_

THE "BRETWOOD"
FILAMENT RESISTANCE
(Patent No. 29284).
This instrument is the result of
are
GWe
paii,,g
.
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,n a,,d

Br. t

o O

in iCreat in i
prodoeto:
B r St IC'S O
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Oeiiiaio,.

R,'eto-ood Variasia Loo' Loes

Ood.Cnsar.
Brcwood Vari.
able Loo Loo
Oo,oko err
(Oaored).

-

NLY the specal spring arm,
the perfected bearing and
winding of the ERICSSON DUAL
RHEOSTAT permits such velvety
smoothness in action. " It works like
silk" says one user.

¿'4

(Patent Pending).

The

A first-class speciality of x00%
efficiency, the principal features
of whIch include absolute free-

-

'

e
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THE "BRETWOOD
ANTI-CAPACITY VALVE
HOLDER
(Patent No. 31371(24L

-

ERICSSON DUAL RHEOSTAT

valve holder constructed on
new and scientific lines, combining the following advantages: Easy to fix; no capacity;
no leakage; always perfect
contact; saves panel space;
back or front of panel mounting; no soldering necessary.

Indispensable where there' is a need
for quick change from dull emitters to
bright or vice versa or where valves are
mixed.

A

PRICE

varie

resistance, not step by step in a staccato
manner, but smoothly, continuously
from zero to maximum.

dom from capacity; perfect
contact; smooth action; practifaily no wear and tear; firstclass finish and appearance;
one isole fixing.
PRICE 5/-.

-

-

for iiyValvà

THE "BRETWOOD"
ANTI-CAPACITY (Ball-Bearing)
SWITCH

°

...

The Ideal Rhcostat

exhaustive experiment along
new lines by Bretwood en'ineers. 'rue Bretwood Rheostat
takes up very small space ou
or behind the panel. It is extraordinarily smooth In action,
effects perfect continuous contact, and does not depreciate
through long use. It is capable
of rough as well as a very
minute Vernier adjustment,
and is one hole fixing. Ex.
tremely well made.
PRICE 5/-.

alertly
on tie

u

,,

,-

By means of a small auxiliary

Knob the resistance of 6 ohms
can be altered to one of 60
ohms.
Complete with pointer, Knob,
scale and fixing screws 8/6.
Catalogue number 0/1052.

f
I

119.

Write Io-ciau for our Conponrnts and Circwts ¡IondI'ool
with sane iniemling circuit, ins ERICSSON COMPONENTS. Ak for li,ts on Receiver,, Crqt,.1 and Ydus,
Ssper-Sn,siiiee Tekhones. etc.

The British L.M. Ericsson Mfg. Co., Ltd.,
67/73, Kingsway, London, W.C. 2

..:

-

BRET WOOD
12-18,

LIMITED

London Mews, Maple

LONDON,

T.

W.1,

Street,
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N
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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 see 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 arianged 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 uncontrollable 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.

A. E. C. (BRIXTON) asks what
is meant by "duplex telephony."
Ordinary wireless telephony suffers
from the somewhat serious disadvantage that it is necessary to switch over
from '' send ''to '' receive " hen it is
desired to receive a reply to a transinitted message. Duplex telephony is
a system by which the same aerial may
be used for both transmitting and receiving, so that the operators at either

end may break into the conversation
as may be done on the ordinary land
line telephone. Duplex telephony may
therefore be regarded as double working, without switching over from
send " to " receive," whilst employ-

ing the

same aerial.

Cfor

:!L

Condenser

5

FINAL

ap

CAPACITY TEST
i

AN EASY

N.A

FiRST

Watmel Fixed Condenser is quite a new camer to Radio, yet
THE
jis staisdard of efficiency has already elevated it to a forrissost
The Wattoel is distinctly
position amongst products of Its type.
different froth other fixed condensers.
ensures an even
which
being
symmetrical,
design,
First, in its unusual
distribution of e!ectncal charges and the reduction of edge losses
to a minimum.
In its construction no wax whatever is used. Wax being subect to
dielectric losses and temperature changes with consequent results of
noises and changes in capacity, st wilt b readily sppreciatesl that the
absence of wax in the Watmel is a vita! improvement.
Only the very best 80000d ruby Mica is used for insolation, while the
outer case is of high grade Bakelite.
Each condenser is individually tested ansi is guaranteed to be correct
within 5 per cent. From alt deylers

WATMELWIRELESSC UD
332a,

Goswell

Road, London, E.Cj

Barcia yo Ad.
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RECEIVERS and
Loud
TELEPHONE
L
Speakers Rewound, 2,000 ohms, 3/6.
-A. Roberts & Co., 42, Bedford Hill.
Balhain,S.W.12.
AmplifIer, 35/-, use one or two
'.) - VALVE
valves ; also 1-Valve Ampliller, 2O/both perfect. as new. Valves, 4/6 each.
Smart Headphones. 8/6 paIr. New 4-volt
Accumulator, celluloId case, 13/- . New
Dura 66-volt H.T Battery, guaranteed,
7/- . 2-Valve All-Station Set, works speaker,

HEADPIIONE
magnetised, readjusted.
£4.

W. TAYLOR,
Approval wilUngly
57, Studley Road, Stockwell, London.

REPAIRS. Re-wound, reLowest prices
quoted on receipt of telephones. Delivery
three days. Est. 26 years.-Varley Magnet
Co., London, S.E.lS.

guineas Amplion,
l5O6OO, 4O/.
Three Polar Resistance
Capacity Units and one McMichael Reactor
ail as new lO/ each. Two Marconi V24 and
one QX Valves-used about 12 times-SI.
each. Lieut. Cornd. Shaw, H.M.S. "Royal
Soveielgn," c/o G.P.O.
GEAR for sale.

S

USED
Metal Horn, 501, BLowe Wavemeter

GUY BURNEY,

Mr.

late Managing Director of the Sterling Telephone & Electric Co., Ltd.
begs to announce that he has
opened Offices at Morning Post
Building, 346, Strand, W.C.z.
(Telephone : City 2373.)
Mr. BURNEY is prepared to negotiate with in\'entors and owners of
Mechanical, Electrical and other
kinds of Patents with the view to
developing them, or placing same
upon the market. Communications, in the first instance, should
be made by letter only.

REPAIRS

r-r'TO HEADPHONES
LOUD SPEAKERS
TO

EtabIishd
25

Year..

Rewound io any Resistance and
Price
made equal Io new.
quoted on receipt of instruments.

Prompt Delivery.

VARLEY MAGNET

The

WOOLWICH, S.E.18.

Company

'Phone : Woo!wid, SSS.

-

LYES epaired Qu!k
valve making plant repair your titoken
or burnt-out vlvcs etticiently and pro.nptly
(non makes). Amplification, ratiation and
canent consumption guaibaved urne asnew.
Let our

-I----F:
-

., ,

RADIO

-

Brightemitters 5/."D.E.'s" (Sand
4 V. types) 7)6. Radio,,, Ltd..

aolli,etn,,.

"e. tl,u,d.,field

t:he-..

Lnrgest Vve Repalri.g Firm ¡s
the world.
List aree.

PRESS

2/6

INFORMATION

.

DEPT.

QUERY
COUPON

-

WIRELESS WEEKLY.
Oct. 28, 1925.
No. 6.
(This coupon must be accompanied Jy
a postai order of 2/6 for each questjon
and a stamped addressed envelope.$

Vol. 7.

4d.r:ement of Portable Utd.iiei

Co.

Ltd.; Fuitor Sn. I'.C.

¿
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"Plastic" Radio by the Kiuth
System

(Continued from page 197)

growing, membrane M will be atIt-acted and the current in the
coil of electro-magnet B will decrease. On the other hand, when
the current in A is decreasing,
membrane M will come close to
elee.tto-magnet B, causing the
cufrent in the latter to augment
In fact, a pulsating current of the
same rhythm as the original telephone current, though with a phase
displacement of about i8o degrees,
is thus
produced in
electromacnet B
The Variometer

If flow the current passing
through A is listened to through
one head-phone and the current
generated in B through the other
head-phone, there will still he an
impression of practically one-eared
hearing, a phase difference of i8o
degrees being too great to produce
the phenomenon of plastic hearing,
while a phase displacement of only
ioo degrees, in accordance with the
above, is quite sufficient to produce
-

it.

In order to effect this reduction
phase difference of the current induced in the. second headphone, another phase shifting will
be required. This, in accordance
with what has been said in connection with phase shifting in the highfrequency current, can be obtained
by means of an inductive variometer which,. hòwever, should be
designed on somewhat different
lines, its two coils being made up
of a large number of winding s
(io,000 to 30,000) of thih wire to
produce inductive coupling.
Correct Phase Displacement
The rrangement of the variometer will be seen from Fig. 4.
The phase shifting is found to vary
aècording 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 intensity as the Current operating in
head-phone i, the coils I and L
must be devised in accordance. This
arrangement will result in a phase
displacement of the current in headphone 2 cf just sufficient magnitude
to convey the impression of a
plastic acoustic picture when listening-in with both head-phones simultaneously. This effect will be further increased by acoustic differin the

il

W

"TE

«t

erices unavoidably connected with
the inductive reduction of the curxent in head-phone 2.
The Stereophone
This arrangement thus gives rise
to an effect similar to the stereoscope 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),
!ieig disengaged. The coils L
and K are rigidly mounted at a
suitabl angle to one nother.
This stereophone at the present
linie is the most suitable and
straightforwa rd solutioi of threedimension broadcasting, entailing;
as it (loes, no alteration of the
transmitter or receiver.

IMPORTANT NOTICE
Owing lo the numerous applications.
frouz our readers for back nuni bers of
publications, we have decided to
iizake no extra charge on any of our
periodicals for issues published within
six months. The charge for back
issues prior to six months will be as in
the past.

I

VE"

RADIO COMPONENTS
(Martin;Copeland Products)

SLOW

MOTION
DIAL

C
S

The latest
addition to

ÇìYqi;,sfórmei";
njqi(es qu'
'

'

our

"-

"Rolls
Royce"

ffle

-

P R IC E

Range
full size

n'-4

-

-

1 8 Ij
turers

The ELECTRICAL EQUIPMENT and
CARBON CO., LTD.
109/111, NewOxford St., London, W.C.1

RESULTS PRO VE

THIS.
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 coilof the finest Stalloy iron, and the whole
¡s a worthy product of skilled British labour and
sound materials. Ratio guaranteed 5-I.

'6?.iavimum

from all dealers
or direct from
tise manufac-

-

cfiíñiìence

RadoWorks,Tyrwhitt Road, Brck1ey,S.E.4.
Pho,a:L.Green24O4. Wires:SuprtranLewi.,London.

SUPER. TRANSFORMER
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HBECOL:

Li

REGISTERED TRADE- MARK

-
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THE HALL MARK OF
Because

it

"QUALITY'' :.EBOÑÍTE?

made from

is

rubber and sulphur
ITS POLISH
SPEAKS FOR ITSELF

finest

IT HAS

:

.

PROVED 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

and Mouldings

Rods, Tubes

ii,

7ï7ñP4
e-

---------

:
-

St

'0a

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 production. Self-Capacity and Inter-Action
are totally eliminated and absolute clarity
of reproduction, free from noise, is assured.
Safe for High Voltage and Heavy Loading
MADE BY COIL-WINDING

SPECIALISTS.

CFOR

RANSKcu

IL

S01d through the usual channels or

POST FREE direct.

ITHE

76

VALVE
HOLDER

--.,

THE

E L,S

Price

L.

Without terminal, for mr-

1/6

'

THE

(Dept.

6.

COIL-WINDING SPECIALISTS,

The Seamark Conñode
the operation is simplified. Referring to the illustration, it will be seen that an increase of reaction and
a compensating reduction of capacity can be accompushed by one hand in a fraction o the usual time.
To all who habituaUy tune in distant stations
this advantage is obvious.

..ff

E7&iÑS (1923) LTft

-

-

-

-

_________
__________

___________

W.W.)

-

Red ,, 0.5
I
Green ,, 075 ':.
Black ,, 1.0
Price 1 ¡6:

2f

10er wirIng for Under panel

t

-

I

FUSE
I
Protects your Valves:
from being burnt out.
Blue Fuse 0.3 amp. I

Prevents accidental Short-Circuits.
The Plate Socket is Indicated by
Red and Is shorter than the Others.
With terminals for
I
surface wiring
/3
-

VALVE

The final adjustment of a reaction coil
upsets tuning and necessitates a reduction in
the value of the tuning condenser across to
the second coil. With

o,y

diffirelIy la

ezporieaerd

-

'/ t/
stE..
-

fh

la of4ojsjn, erSe dierf fo ISO

Sole Patentees and Maeufac!urern:
NEEDHAM & BRO., Ltd,
4, Milk St., Sheffield.

C. E.

-.

Y

-

Tele. No.

PANYER ALLEYII LONDON. E.Ca4 SCUrO! 6638.
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Radio

H

Construction
under expert guidance
The Radio Press envelopes are the
most dependable guides for the radio
constructor ever devised. Every step
in the construction of a radio instrument is fully explained in a lucid
manner by an expert. Providirnz the
instruction are carefully carried out,
a radio instrument described In an R.P.
envelope will a'ways be a great success.
RADIO PRESS

ENVELOPES.

....

Row to Build an ST.
]OO Receiver
By John Scott-Ta ggart,
F.iust.P.. A.M.I.E.E.
2 How to Build a 4-Valve
Receiver
By Percy W. Harris,
M.I.R.E.
3 How to Build the "Simi

......

Price. Post

Free.

1/6

1/9

2/6

2/9

2/6
By G. P. Kendall RSe.
How to Build he Ali
Concert de Luxe Bccelver
2/6
By Percy W. Harris,
M.LR.E.
5 How to Build the Omni
Receiver
2/6
By John Scott-Taggart,

2/9

plicity" 3-Valve Set

........

4

-

F.Jnst.P.,

I.

'k'

-

RSI. M Model at 8 gos.
Other designs from £4. i5 .0

,

For the firstilme in

-

i.,

Loud Speaker Ñistorj

Science and ari go

:

HczndinHcind

-

2/9

......
......

-

2/9

.&.M.LE.E.
O How to Build the A.B.C.
Wave Trap
1/6
By G. P. Kendall, 13.So.
7 How to Build a 2-Valve
Amplifier-de-Luxe
1 /6
By Herbert K. Simpson.
8 How to Make a 1-Valve
Rellex Receiver
.. 1/6
By Herbert K. Simpson.
9 How to Build an efficient
Single Valve Set
.. 1)6
By Herbert K. Simpson.
IO The Twin-Valve Loud.

The RADIOLUX AMPLION here depicted is the
living illustration of this new slogan, forced to the
fore by public opinion at the recént Radio Exhibition
where the new models produced by the House of
Graham were shown for the first time.

1/9
1/9
1/9

i?ealmusk-EntersEveryilöme

1/9

'speaker Receiver .... 2/6
By John Seott-Taggart,
F.Inst.P., A.M.LE.E.
II An Adaptable Cryt.al
Set ........... 1/6
By Percy W. Harris,

2/9
1/9

MIRE.

RADIO PRESS PANEL CARDS

How to Mak& the WI.
...... 1/-'
Receiver
By Herbert K. Simpson.
SIMPLEX WIRING CHARTS.
i For 2-Valve Set ..
..
1/2 For 3-Valve Set .... i I1/3 For 4-Valve Set.....
RADIO PRESS WIRELESS
PANEL TRANSFERS .. 6d.
"MODERN WIRELESS"
COIL TABLE for Aerial,

-

i

I /3

with an AMPLION Loud Speaker, for its per-.
ormance 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.
.

The

1/3
1/3
1/3

Series

Sd.
-

Anode and Re-action Coils ßd.
8d.
can be obtained from WireleSs
Dealers, .Newea gesto, Bookselle,-a or

For 'Bettr Radio Repr9duclion

411 above

direct from Dept. S

fl
JÇ15

All

those

inclined

towards

"horn" Loud Speakers can

also
have the choice of thQ popular

'Dragon" and "Swan Neck"
L!.

models at prices from 25/-.
Pate,ilees atid ManufacIirers

ALFRED GRAHAM
St.

RADIO PRESS,

Bush House, Strand, I.00don,
W.C.2.
J3arciay Ad.

CO. (E. A. GRAHAM)

a 5-26,
Denioustralions at the AMPLION Showrooms: S.V.4;
79.82, High Street, Clapbarn,
Savile Row, W.,
so, Vbitworth Street iwest, Itlanchester, and soi, St.
Vine''t CtCe,t Glasrow.

LTD.,
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"Versatility gets there every time"

CLIXIE

says
'Some people

t

envying us
says
ur popularity,"
there wasn't some joily

are

popular cimps
CLIXIE. "As if
good reason for it!

-

always

HAWK

C ÌLS

MAXIMU

MIN IMJJ

EfficIency

CLIX with
Locknut 3d.
CLIX Adapter

[Reil

I

i

i

I
I

wjtbLorknut2d.
ciix Insulatora
(6

colours)

ld.each,

I

CLIX Bushes
(6

If you're a
little joke-CLIX = 159.
stickler for correctness, for 159 you should
substitute in#ìnty. And then some I"

Are you well connected? Try

IV

i

L _Iff

The Electro-Link with

J

2/2/4
2/4
2/8
2/8

3/-

3/4
3/lO
4/8
5/4
5/8

6/6(6

Sold by all Wirele8s Dealers
LTD.,

The Hawk.CoîI

ST. MARY'S ROAD,

Co.,

NEW!

The first is obtained through the
Gain it by specifying
second.

COMPLETE SETS

AND

RADIO PRESS BOOKS
Post

for All
i Wireless
lip John Scott-Thggart, F.Issnt.P.,

Od.

2 Simplilied Wireless

1/-

1/2

cast Recamar
1/6
By Jobo Bcott-Tuggort, F.Inot.P..

1/8

....

AMIES.

By John Seolt-Togort, F.tnst.P.,

No.

lid.

13 500

.

4

1/- 1/2

11am to Erect Your Wireless AerIal

Ey B. MEtall, L.SLLE.E.
The Conutruntion of Wireless Re.... 1/6
ceiving Apparatus
fly P. D. Tyeeu.
6 The Construction of Crystal Re1/6
celvers
By Alun L. M. Dosgtoo.
7 110w to ISlotes "Unit "Wireless
2/6
Receiver
By E. Redpsth.
8 pIctorial Wireleuo Csrcultu
1/6
By Oswald J. Booskin.
U Wireless Valves Simply Enplaoned 26
By John Scott-Toggort VInotE..

By E.

S

1/8

......

2/8

.

-

AMIBE.

10 Practical Wireleos Valve Circuits 2/6

By John Scott.Topgsrt,

AMIBE.

F.In,t.l'...

18 Rodio Valve, and Hsov to Use

Them

1/8

........

........

fly John Scott-Taggurt, l°.Inst.P.,
A.M.1.E.E.

2/6

Price Free.

-0_r,:

Rdp0th.

-h-

Ideal for

Drawing Rooms, Clubs & Hospitals

DYNAMERGY MAINS

......

LONDON ROAD

IO Wind
Them
1/6 1/8
By (O. P. Kendoll. 11.8e.
21 lix Simple Sein
1/6 1/8
Be Stanley G. Ituttee, MIRE.
92 Switches in .Wir,less Circuito
1/6 1/8
By Onwold J. Ronkin.
24 WIreless Fault, and How to Fiad
Them
1/6 1/5
By R. W. Iluflour. M_A.
Elementary Tent-Book osa Wireless
Vocoum Tuhes
10/- 10/8
By John Seott-Taagart, F.Inot.P.,

.......

Socket.

CHEAP, CLEAN,
ECONOMICAL,
RELIABLE, SAFE,
UNFAILING.

-

....

18 Tuning Coil, und Hose

.

HT. from
Electric Light

your
-

.

Ass-

snOred
2/0 2/8
By (IP. Kendall, BOo., end E.
Rrdpath.
lelo
2/0 2/8
B7 Percy W. Harris, M.LR.E.
12 More Preolicol V$jv, Circuito .. 3/0 3/10
Be John Scott-Taggurt. F.Inot.P..
A.M.LE.E.
16 Home-Built Wireless Components 216 2/8
17 Wireless Sets for Roma CanEroctor,
2/6 2/6

Hoc, to Moho Your Own Brood-

AMIBE.

Questloos

14 12 Teeted Wireles,

AMIES.

3

........

Wireless

UNITS.

L.T. and

U

.

Price Froc.

No

I

'

KNOWLEDGE

and

I

Sole Manufacturers

159 Uses

AUTOVEYORS LTD., 84 VICTORIA STREET, LONDON, S.W.1

ENJOYMENT

PEICX.

190
240
360
370
485
600
815
960
1,870
2,200
2,300
2,500

.

Kingston

i

ww

I

832

-

-

395
435
515
680
835
1,250
1,820
2,300
3,100
3,750
4,500
4,950

I

colours)

Tel.

Wave Length using 001 Variable
Condenser In Parallel
MAXIMUM.
MINIMUM.

'13
25
30
35
40
50
75
100
150
200
250
300
400

call it the Electro-Link with 159
Uses, but that's only because we like-our

I'

WATERPROOF

Coil.

'We

Resistance

IJI

Priccs below

:

Effects

DampIng

Strength

You'll find CLIX wherever radio's more
than a mete word. Why? Simply because 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
terminal, plug or switch.

I

Capacito

-

i

Prices:

M

V

"Take CLIX the plugsocket, for instance.

"C LI X
- - -'
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SUPPLY,
STAINES.

-

......
-

........

1/8
2/8
2/8

2/6

-

......

AMIBE.

1ìoRGIr

F.w.

Rodio Engineering
.... 15/. 15/9
B J. H. Reynee, B.Se. (Unna.),
A.C.G.I.. D.I.O
Modern Rodio Comrounicstlnu
6/- 5/6
By J. 11. Reyner ESe. (Menu),
A.C.G.I., D.I.C.

g$

.

All the above

caso be obtained from Wireless dealers.
newsagents, boohstalls, or dtrect from Dept. S.

RADIO PRESS,
Bush house, Strand,

:

LTD.,
London

-

W.C.2
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H.P. Transformera for
use in neutrodyne

250000-

t1P

No.
No.
No.
No.
No.

550 meteco
900
,.
10 0

r

::

-

2200

4800

10 0

,,

1.
2.

3.
4.
5.

200-600
200-900
900-1500
1200-2300
2200-7000

4
15
10 5
10 0
10 0
10 0

Every componeot you require Is shown In
oue 48 pues Illuotoated catalogue. Poet free

i

The

ARADION PANEL-with its sleek poi.

famous

ished surface-is a joy to behold. But the
wireless enthusiast knows that its advantagee
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."

MAX-AMP
moe1s:

three

in

Enperlmesatere know that to get the best
recuits from thef r Sets they need rompoLento specially built for the job. Por two
years the Max-Amp has beers recognised
as ene of the beet
MI-purpose." LP'.
Transformers.
Now, however, ro many
esatbosiaxte appreciate the necessity of
special ratios for special purposes we bave
re-designed the Max-Amp is. three distinct
Model.: (n) Red Band for Reflex use;
4h) Blue Band for generai use and also au
a first stegs; (g) Black Basad for second
stage following a Blue Band Max-Amp.
All these fisss quality transformen aro
supplied in handsome metal-shrouded cases
?

ori0tan1

Radon is available i,:
f

r

'J
-

-

-

-

f

-

77, City

d

RADI

-cB

-

19/6

Ltd.

Trade

NMh

litad

Street,
London, E.C. Z

Office: i 3a Fore

Depos: sao Wellington Street, Glasgow.
iz6 Snow Hill, Birmingham.
Irish AgesKs: 8, Corporation Street, Belfaat.

V

Street.
LlVEEPOOL-4. Manchester Street.

Gilbert Ad. 3838.

P.S. 3531

(I

-

American Hard Rubber Company (Britain) Ltd.

London, E.C.1
Road,
WALTHAMtTOW-230, Wood

at :-LONDON--62, High Holhora, W.C.l.
PLYNIOUTH-4, Bank o! England Place.

Arad

21 differ-nsf sices ors
black and snahoganite. Radiosi ca,. aleo be
supplied lee any special size. Black id. er
square inch, snahoganite 1d.per square indi;

-

PETO-SCOTT CO.

BASKET COIL HOLDERS

Basket Coils are undoubtedly the most nfficient form of
compact inthctance for short waves.

CURRENt

If you make your own, or buy them ready made, yos
need good holders for the best results. ui\
1+
Uthti
The BASKET COIL HOLDERS are
RADIO
efficient in design, manufactured from
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.
I
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HF. Transformers

Neutroformers.

.

DE LUXE

This is an extract from a letter just
received by us from one of our customers.
YOU CAN OBTAIN THESE RESULTS.
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PANEL

The Neutroformers you sent me are
simply wonderful, they have given new
life to my 6-Valve Set. Station after
station comes in clear and loud although
I am only two miles from 21O. The
transformers are the best I have ever
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OOJAH
GRAPHITE PILE RHEOSTAT

Price 4/- each.

1/3

The OOJAH GRAPHITE PILE RHEOSTAT
is a stepless resistance variable from approximately
.15 ohm (minimdm) to 40 ohms (maximum),

(Postage 2d.)

AWoB.

....

knob

ir knob

Suitable for Dull Emitter and all other typesof valves.

1/6

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.

XNQO

This is the original BASKET COIL HOLDER of its
type. All good dealers stock them, but insist on seeing
the trade mark stamped on each one.
1-i.
U4i.tiq
All others are inferior copies. Each.
RADIO ) packed in transparent envelope.

From all Dealers or direct from the Manufacturers

dealer has not gol them we send ¡'ost free if you
,,tefll ion his name and address.
LIST POST FREE.

If your

GREENSLADE & BROWN

GÖSWELL ENGINEERING CO., LTD.,

LANSDOWNE

95=98, WHITE LION ST., LONDON, N.j
LThERAL TRADE TERMS.
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'The Set

of

Super Excellence

Elegance, ease of control, and efliciency, 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 dean-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

The
ENVELOPE No. 4 specifications.
Radio Press Envelope system is the safest and
simplest way for the novice to build his set.
Percy W. Harris, M.E.R.E.. Editor of " Th
Wireless Constructor" and " Wireless,"
describes fully and lucidly the various stages
in the construction. The beginner's way is
also ereativ helned by numerous illustrations
incluling working diagrams, Blue Prints of
wiring and panel drilling, and a set of photographic reproductions showing all the details
of the receiver.

PRICE

BUSH HOUSE, STRAND,W.C.2

.
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ENVELOPE
No.

The
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RADIO PRESS
ENVELOPE No.4
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Obtainable at all Newsagents, Bookstalls, your 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..
-
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You can RELY on the "FORTEVOX" GRID LEAK.
N0 DISCS, CARDBOARD, PAPER or FIBRE enter
into its construction.
It is not affected by Atmospheric Conditions.
The Body is a high-pressure Moulding of guaranteed Pure
OMNITE.havingthehighest dielectricvalueobtainable.
It is Absolutely Silent in Action.
It cannot PACK.
It will always retain its property of Consistent Variation
of Rgsistance from .5 toS megohms.
It is suitable for any Cfrcsiit.

VARIABLE GRID LEAK
which IS variable
is-it

That

is

Constant in its scale of VARIATION.

WE CLAIM THAT THIS IS THE ONLY GRID LEAK
ON THE MARKET WHICH IS TRULY VARIABLE.
AND WHICH WILL REMAIN SO THROUGHOUT
THE LIFE OF THE COMPONENT.

ALL THE

Ur.,I(.aIY,

DI4IJ ¡ ¡1 UL.LI

Retail

Sold by all reputable Dealers or obtainable direct from the
Manufacturers.
Send fer FREE ILLUSTRATED LIST.

mr,e',

1F you add de procialion

I

h

expense and

convenjcnce

of
having you, o-am
aCCU rnulalors Un-

sltlfully recharged,
ii co s I a y ou
considerably nove
Ilari our inclusive
Hire Service.

4/6

POST 2cl.
FOR TE VOX

The New

Sie ÁloneyonValvest

\ "SOLENEX"

RADION DE06 3:volt(H.F.orL.F.)lo/6

RADIO COIL

JßßffJ

wire

y

19101124

' ¡ano realty amazed st the re,nU, they are the
hczt'e yet cense across.
Let ne than/c you foe
exteodiny ni order so qvíckty, and teSeo. require any moro
suivra J wilt esetsiuly send to Jiadiooa Ltd."

A user writes
beat valves J

kinks.

and
radio

o,oartest
the

on

Supplied in oil Wavelength,.

,H.ITI.
.U.I5
F°ETELE°
D
I

Worcester Chambers,
s

market

From 416 fo

6v. types, Guaranteed Filament 2216
RADIONG.P.A 4v.Brightvalveonly7/
&

From usLid Dealers or dirmI Post F,ee.
RADIONS LTD.. Bollinttoie, Nr. Macclesflold, Chtshire.

cflcient
fo-doy.

10/-

Send for our booklet; it describesvalvee,repairserviceand gives useful hints. It's (ree. \Vrlteto-day.

each,

Munscfaetorsrsao,d.tfsl,s
I

E E

Wholocels Di,tribalora,

14. New

St., Birmingham.
Koteibee. B'ham."

'Oeama

Ces. 0633.

highest

"ALAN" SHORT WAVE

j

SCRAP YOUR

COILS.

-

BATTERIES

95% Air dielectric
5% Ebonite ,,
S.W.G.
Enamelled wire held
16

4
...

20 Turns 4/8
5/0
25
3/9
30 ,,
4j3
516
Set of6 - 26/0

Turns 3/4
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plugs into any convenient lamp socket and
provides a smooth lIT. Supply, in 5 voltages,
from any ».c. mains above 100.
PrIce, £3 O O
Type X-For General Use.
Type N.-Uses the Mains as Aerial and Earth In
Puce, £3 10 0
addition to lIT.
Type G.-Provldes O tappings for negative Grid
Price, £4 O O
mas in addition to HT.
Type GN.-Combnes N. and (I. Price, £4 io o
Postage i/-:
All Models in De Luxe finish to

instructions at £1 extra.

JONES & STEWART,

Co.,

59, ROBERTSON ST., GLASGOW, C.2.
Please mention
this Journal. Telegrams: Gadgets," Glasgow. 'Phone: Central 4392.

-

WIRELESS WEEKLY "

-

-

Send for Folder and state your Malus Voltage.

Hartham Rd., Isleworth,
Middlesèx.

H.T.

Use Your Electric
Lighting Main,

It

Postage Paid.

A. B. Callingham

t

With The DYNIC D.C. REGULATOR.

rigidly.
Every turn and layer airspaced.
Uniform outside dimensions:
3V' dia, ir overall width.
Low-loss plug and socket fitting,
standard or 2" spacing.
S

I

RADION 2-v, DEl4 (HF. or L.F.) 10/6
RADION PYRAMID Power Valves 4-v.

plug pin and highly efficient eccentrie generative winding.
The
coil

'P/coo.

Compare the price with any other BritishHave you seen
made High-Grade Valves.
the curves in our booklet?

noei

BUT totally enclosed in beautiful
gold tinted celluloid case, hollowed
patented coil mount and hollow

'r/
Prov,
Pat.
Aiston

eventually

1O varnish impregnation, extra
capacity losses, or undesirable

I1iHU

p

The L. G. RUSSELL Laboratories, I-7, Hill Street, Birmingham.

4162.

you will

Oscillate an expensive business!
Now this fascinating branch of
Crystal work is cheaper, more

OSCI LLATING
ZINOITE

REAL SERVICE-HIRE OR MAINTENAIS

Coil

of buy and try and buy again,
before a crystal could be found to

certain-more interesting.
From all Stores of Repute, or direct from Russell's, per box 2/6

-RADIO SERVICE CO.-

The

IRWIN, 35, Robertson Street, GLASGOW.

have produced a definitely constant.
Oscillating Zincite. J°or all those
enthusiasts, proficient in the use of
the Oscillating circuit, we have
removed all element of doubt in
experiments. lt used to be a case

135, TORRIANO AVENUE, KENTISH TOWN, N.W.5.

&

&

!jìi-

suffer the deprecatfon and
many annoying inconveniences caused
by unskilled charging.
TATE SUPPLY arrt deliver a NEW
ItOTAX Wireless Accumulator of
suitable size for your set. We call and
exchange it for another fully-charged one
weekly or fortnightly anywhere in Greater
London for 13 weeks from 8/- inclusive.
you have your own accumulators we
give the sama continuous service from
6/- per quarter-and 1f you have only one,
lend you one of ours, alternate exchanges.

4161

GLASS,

c

Scotti,!, Agents

KEITH

?

PRODUCTS

Middle Lane, Hornsey, LONDON, N.8.
Phone: Mountview 2225.

Product for ali

and

Write for Folder Z7, or 'Phone: North

FRASER

each.

your reuireríients.

wHY BUY ACCUMULATORS

i
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ARE DESIGNED AND MANUFACTURED BY

Pro. Pateot 14126/2Z

IT IS AN INGENIOUS AND ENTIRELY
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DON'T CHANCE THINGS

It's a
"FORTEVOX"
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when they thought it was
sheer luck that my set
always worked "according
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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 themselves in my set, I immediately look up that useful
Radio Press Book, ." Wireless Faults and How to Find
Them."
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.
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Obtainable from all Bookslalls, Newsagents, your
local Wireless Dealer, or direct from Dept. S.,
Radio Press, Ltd.
For prompt and sure delivery
when orde ring direct from Radio Press, Ltd., please
wri!eyozr n.nzc and address in BLOCK LETTERS
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EXPERIMENTING WITH THE ULTRAUDION CIRCUIT

By Percy W. Harris, M.I.R.E.
(An efficient 2-valve set, detector and note magnifier, described
detail by the Editor).
How to Build a Novel Crystal Set,
By G. P. Kendall. B.Sc.
n

OUR BIRTHDAY.
A Year's Work.
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A Detector and Amplifier in One.
By A. S. ClarIs. (Faca BLUEPRINT).
Some Further Experiments.
By J. H. Reyner. B.Sc.. A.C.G.I., DIC.
Ais All-Enclosed Low-Loss Two-Valve Receiver.
By John W. Barber.

Are Dull-Emitters Really Economical?
By G. P. Kendall, BSr.
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ON A YEAR OF SUCCESS:
From Prof. J. A. FLEMING, F.R.S.,
Inventor of the Valve.
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From Prof. W. H. ECCLES,
D.Sc., A.R.C.S., F.R.S.,
Prof. of Electrical Engineering,
Finsbury Technical College.
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From Mr. J. C. W. REITH,
Managing Director of the
British Broadcasting Co.
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winter evenings

ling Baby Loud Speaker haB made to radio!

-

Ever -since it was first introduced as.the standard of all
junior loud speakers, it has been the means of supplying
mústc, song and interest, faithful in tone and ample in
'volume, to tens upon tens of thousands of homes.
Go 'now tò. your dealer and hear he new improved-

a':.

J
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ZiO SPEP1

L

Recent improvements in
the deaign of the Sterling
Baby Loud Speaker provide greater mellowness
in tone, whilst the extraordinary volume of the
original model is maintamed. In black enamel
or in a very attractive
brown - tinted

50/-

finish

At your

dealers
-
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