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THE TRANSATLANTIC BROADCASTING
SUCCESS.

E

LSEWHERE in this issue, pages
It was thought essential for such a
are devoted to recording reports time as this to be chosen in order that the
of reception in this country of broadcasting should take place during a
the American broadcasting stations period of darkness all across the Atlantic,
which took part in the first day's tests. It since, as is well known, transmission over
was, however, practically a foregone con- long distances is much more effective during
clusion that most of these stations would be darkness.
heard by British amateurs, as their reception
A good deal of organisation had to be
had been recorded in
done in the way of
this country on many
preparat i on in
previous
occasions.
America, as amongst
The special point of
other things it was
novelty in these transrealised that it would
mission tests has been
be necessary for the
the fact that for the
hundreds of broadfirst time in the history
ca s ting s tations
of wireless, America
throughout America to
has been able to listen
close down for the
period of the. test
to wireless telephony
transmissions emanattransmission
from
E ngland in order that
ing from broadcast
stations in England.
reception might be
The Wireless World
possible.
Unfortunately this closing down
and Radio R et•iew,
jointly with Radio
appears to have been
Broadcast of America,
only partially effective
cannot but feel a sens~
on the occasion of the
of pride at having been
t.ransmission made on
responsible for promotthe morning of Weding a series of tests of
nesday the 28th when
so much international
Senatore Marconi and
importance, and we
Monsi e ur Geo r ge s
feel sure that this
Carpentier spoke to
satisfaction will be
America from 2 LO.
shared by our readers,
A cable stated that
particularly by those
complete reception in
who have contributed
many districts was
so largely to the sucinterrupted owing to
cess
achieved
by
interf e r e n ce fr o m
listening in for the
certain broadcasting
transmissions from the W JZ, one of the American Broadcaat sta~iona stations.
tuta and heard here all. over
other side ; indeed, taki ng part in thethe
It is not easy at
countnJ.
without this co-operathe present moment to
tion on the part of amateurs here and in the prophecy what may be the outr.ome of these
United States, the trsts could not have successful transmissions. An interesting
been carried out.
ex periment to be looked forward to would be
It will, of course, have been real.ised why the simultaneous operation of the British
it was necessary for the transmissions by b~oadcasting stations by received signals of
the British broadcasting stations to take an American transmission. In this way the
place at the extremdy inconvenient hour B.B.C. would be able to entertain us to
of 3 a.m.
the American programmes, byway of variety.
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THE CONSTRUCTION OF

VARIABLE CONDENSERS
By W.
I. GENERAL PRI NCIPLES.

ARIABLE condensers are generally
used for fine tuning purposes
because it is easier to build variable
condensers than variable inductances, and fnrther, condensers are reliable,
compact, and may be constructed with
small losses. The best variable inductances
(variomet"!rs), in general, do not have an
inductance ratio greater than 8 or 9 to I,
while variable condensers may easily have

V

JAMES.

fixed plates. The fixed and moving pla tes
may have any convenient shape. They are
generally semi-circular, the moving plates
having an extension through which passas
the spindle ; the fixed plates have a corresponding recess to permit free movement of
th~ spindle.
The plates need not, of course, be semicircular, but may have any other shape,
according to whether it is desired to have a
variable condenser, the capacity of which

Pig. 1. A " double plate·variable condenser " illustrated in section. This type of condense?' provides a large var·!ation in capacity, although the bulk i-11 small. (Marconi's Wiceless
Te.cgraph Co.)

a useful capacity ratio of 30 to I Ifor example,
o.oooo4 p,F. to o.oorz p,F).
The most common sort of variable condenser consists of a set of fixed plates and
another set of moving plates. The moving
plates are supported so that they interleave
with the fixed plates, and the capacity
variation is obtained by changing the area
of the moving plates, which lies between the

varies directly with the angle of movement
of the moving plates, or with the square of
the angle of movement. Other condensers
have the plates so shaped that the percentage
change of capacity for a given angular
movement is constant.
In general, the dielectric (that is, the
material between the plates) is air, but when
large capacities are required, mica or ebonite
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sheets or similar material may be used,
giving a mixed dielectric which is p::trtly air
and partly solid material. The capacity
depends upon the distance between the
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the added capacity. Actually, when a condenser is joined in a circuit the losses are
increased. Power is lost because the condenser possesses a number of imperfections.
As explained in" Wireless Theory "~VII,
when a condenser has no losses, and an
alternating voltage is connected across its
terminals, the resulting current leads the
pressure by goo ; that is, the pressure and
current are goo out of phase. Consequently
the power factor is zero. Due to various
losses, however, the phase angle of condensers
ordinarily used by amatenrs may he considerably less than 90°.
H.ESISTANCE.

Fig. 2. A usual method of supporting the plates of
a variable condenser, but instead of spacing washeTs
between the fixed plates, the plates are pressed out to
accommodate the spindles.

The losses may be due to a number of
things. Thus, there is ohmic resistance, due
to the material of the plates and the method
of connecting them together. The resistance
of the connections between the condenser
terminals and the plates is generally quite
negligible, and the same with the plates
themselves. They are generally constructed
of brass or hard aluminium. The resistance
is often due to the poor electrical contact
between the plates. In many condens~rs,
holes are punched in the plates which are
then threaded on spindles with spacing

plates, the area, and the specific inductive
capacity o£ the dielectric. The dielectric
constant of air is unity, and for most other
substances which might be used
lies between two and seven.
B
Sometimes the condenser plates
are placed in a case cnntaining
oil. The dielectric constant of
suitable oils lies between two
and five, so that if the maximum
capacity of the condenser, when
air is in the dielectric, is
o.oor J.LF., the capacity is increased two to five times by
immersing the plates in oil.
Formula: for determining the
capacity of variable condensers
have been given ouite recently.*
·
The aim in condenser construction is to provide capacity
only.
Unfortunately, conden- Ji'ig. 3. Top and bottom section of a variable condenser with eml
sers, like all other electrical plates of bakelite. Losses at the bearing are made small by cutting
apparatus, cannot be con- away the insulating plates between the shaft, the insulation and the
fixed plates. (Burndept, Ltd.)
structed with
zero losses.
Ideally, when a condenser is
connected in a circuit, the only change in washers to provide clearance between the
the characteristics of the circuit is due to fixed and moving plates. If the holes are
punched close to the edge and the metal
*"How to Find the Capacity of Condensers,"
is thin, it often happens that the plates
Wireless~World and Radio Review, Vol. XII, No. 199.
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are distorted, and the spacing washers do
not lie flat and make contact over their
whole surface. In addition, during assembly,
the washers are handled, and may be made
dirty and greasy. Consequently only poor
electrical contact is made between the plates.
The resistance may be reduced by careful
design. In the better grade condensers
brass plates are used, which are soldered
together. In other types the plates are fixed
into slots in the supports, giving good
electrical connection.
The effect of n~sistance is more pronounced
at the higher frequencies.
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if the total losses represent a waste of
o.os watts, and the current flowing in the
condenser circuit is o·r ampere, the effective
series resistance (approximately) from the
relation, Watts=J2Risequal to o.o~=S ohms.
O.I

Many of the ordinary types of variable
condenser have an effective resistance of
so ohms, or more, measured at ro 6 frequency,
(300 metres).
If the voltage applied to the condenser
terminals is known, the equivalent parallel
resistance may be approximately determined

£2

from the formula, Watts=R.

DIELECTRIC LOSSES.

By dielectric losses is meant losses due to
dielectric hysteresis and absorption. In the
case of air dielectric condensers, the only
dielectric losses are those due to the insulating
material used to insulate the two sets of
plates. In some condensers, the top and
bottom plates consist of an insulating
material to which is secured the fixed plates.
The moving plates are then arranged to
rotate in metal bearings provided in the
insulating material. In other types, m<>tal
end plates arc used, and the bearings are
fittea to bushes of insulating material set in
the end plates.
Probably the best condensers are constructed with the moving plates mounted in
bearings provided in metal plate;,:, while the
fixed plates are carried on insulators.
Whichever method of supporting the
plates is used, however, there is some
capacity through the insulating material,
and if the electric field is dense and the
material of poor quality the losses may be
quite high and certainly not negligible.
LEAKAGE.

If the resistance of the insulating material
between the two sets of plates is not infinity,
the condenser may be considered as equivalent to a capacity in parallel with a
resistance. Then the current which flows
in the condenser circuit is made up of two
portions, the capacity current and the
leakage current. The leakage current is,
of course, undesirable, because it represents
so much waste.
EFFECTIVE RESISTANCE.

All the losses occurring in the condenser
may be considered as equivalent to a single
series or parallt>l rt>sistance. For example,

l''ig. 4. In this type of condenser the end plates are
of metal crtrrying insulated bushes to which the
bearings are fixed.

In those cases where mica or other insulating material is employed between the
plates as a dielectric for the purpose of
increasing the capacity, the losses may be
very much greater than when the di~lectric
is air.
METHODS OF SUPPORTING THE PLATES.

A usual method of supporting the plates
is shown in Fig. 2. In this condenser no
separate spacing washers are used with the
fixed plates. Instead of the usual holes
being punched out to accommodate the
spindles, the plates are pressed so that no
washers are required. The surface of the
portions pressed out are ground and planished.
The upper portion of the figure shows the
method of making contact with the rotating
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clement. A screwed split bush fits closely
round the shaft, and the nut serves to hold
the metal connecting piece in place, and to
hold the bush tightly against the shaft.
The mbbing contact between the bush and
shaft is sufficient to provirle good electrical
contact, and also to prevent too easy movement of the rotating plates.
The lower bearing consists of a steel pin
screwed in a metal bush provided in
the bottom insulating plate, which fits in
and hear s against the bottom of the shaft.
In some condensers, instead of a pointed
steel screw of this sort, a screw with a flat
end is used, and a steel ball is placed in a
hole drilled in the end of the shaft. The
rubbing contact is then made between
opposite faces of the ball, the end of the
screw, and the shaft. The position of the
moving plates i-; easily corrected by adjusting
the screw.
When solid insulating end plates are used
in this wav, care should be taken that they
have the required thickness and composition,
otherwise they may warp or crack with use.
Another ty pe of condenser which has end
plates of insulatin g material (bakelite) is
shown in Fig. 3·
The top and bottom of the condenser
only is shown. The parts are marked as
follows : A, spindle; B, collar; C, bearing
(bottom) ; D, lock-nuts (moving plates);
E, locking screw for spindle ; F, flexible
connection for moving plate ; G, bosses for
securing ; H, bearing (top) ; J , stop-pin ;
K, lock-nut for moving plates ; L, spring
washer for bearing.
Notice in particular the design of the
bearings. The losses at these points are
made small by cutting away the inwlating
plates to reduce the capacity between the
shaft, the insulation and the fixed plates.
Another condenser which has metal end
plates, carrying insulating bushes in
which the bearings are fixed is shown in
Fig. 4·
Here the parts are as follows :
A, · spindle ; B, bush (top bearing) ; C, insulating bush ; D, lock-nut (top bearing) ;
E, lock-nut (top bearing) ; F, lock-nut
(moving plates) ; G, spring washer ; H , insulating bush; J,lock-nuts (bottom bearing);
K, terminal (moving plates) ; L, terminal
(fixed plates) ; M, bush (bottom bearing) ;
N, bottom metal end plate; 0 , top metal
end plate.
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Notice in particular the insulating pieces
between the fixed and moving plates. The
diameter of the insulation should be as
large as mechanical considerations permit.
Large losses occur in this insulation, unless
the material is very carefully chosen and the
shape carefully designed.
TYPES OF CONDENSERS.

A goorl example of sound condenser construction is given in Fig. s. The top plate
consists of a heavy aluminium casting,
shaped so that it may be easily secured to a
panel, and hold a covering case. The plates
and washers are of heavy gauge material,
giYing low resistance and strength" Thf'

Fig. 5. A good example of sound condenser con8truction. The top plate is of heavy aluminium
casting, which can easily be 8ecured to a panel .
(Marconi's Wirele" Telegraph Co,)

losses are further reduced by the careful
design of the bearings and insulating bushes
between the sets of plates.
A variable condenser which provides a
large variation in capacity, although the
bulk is qnite small, is illustrated in section
in Fig. I. The condenser is called a
" double plate condenser " because it has a
double set of fixed and moving plates. To
increase the capacitv, ebonite is used between
the plates. The features of the design may
be sem in the figure.
(To be continued. )
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INVESTIGATIONS WITH THE CATHODE
RAY OSCILLOGRAPH.
By N. V.

T

HE field of investigation which
may be covered by the cathod~
ray oscillograph is by no means
limited to the examination of the
conditions in circuits, the subject treated in
the last of these articles. The parts which
go to make up the circuit are naturally as
important themselves-" the chain is only
as strong as its weakest link."
It is the author's intention, therefore, to
demonstrate a few typical instances of the
oscillograph's use in this respect.
In general, the most vital part of a radio
circuit, excepting in simple crystal sets, is the
thermionic valve itself.

Fig. 1.

It is doubtful whether the vast majority of
amateu>s worry much about the characteristics of the valves they use. Possibly if
they did, a good deal of trouble would be
accounted for.
The ordinary plotting of the characteristics
A

KIPPING.

of valves is a little tedious for one or two
valves, practically impossible for each valve
leaving a factory. By means of the cathode
ray oscillograph, however, and a standard
circuit arranged for the purpose, the characteristics of valves may be charted almost
ins tan taneously.
Let us take, for example, the plotting of
the grid voltage-plate current curves. A suitable circuit is shown in Fig. I.
An alternating potential of suitable value-sufficient for saturation to be reached when
the grid is most positive-is applied to the
grid. The value of the bias on the grid would
be different for different values, but would be
so chosen tt.at the maximum negative and
maximum positive values of the grid potential
would go beyond the points where the curve
becomes flat, either due to too great a
negative grid bias, and consequently no plate
current flowing, or to saturation being
reached.
A variable resistance is inserted in the
plate filament circuit, and the oscillograph
plates governing vertical deflection are
connected across this resistance, whose value
is so adjusted by trial as to give a convenient
amount of deflection on the oscillograph
screen.
The horizontal deflection is obtained by
connecting the horizontally deflecting plates
across from grid to filament.
The curve charted by the oscillograph spot
is then the curve of anode current variations

c

B

Fig. 2.

D
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with changing grid potential. Fig. 2A shows
the curve obtained with a Western Electric
2o8A valve. The filament current was
1·25 amps, and the plate potential 150 volts.
It was interesting to notice, when plotting
this curve, the time taken for the plate current
to build up to the saturation value, after the
grid voltage had been switched on. This
was usually of the order of a second.
The effects of alterations in the operating
conditions of the tube are easily observed.
Fig. 2B shows the effect of reducing the
filament current to o·g5 amperes. The
maximum plate current is reduced to about
half its former value with the filament taking
1·35 amperes.
In Fig. 2C the plate potential has been
reduced from 150 volts (as in 2A and 2B) to
100 volts, while in Fig. 2D the plate potential
is increased to 200 volts. As will be seen
from the figures, most interesting information
is instantaneously produced of the effects of
such alterations in the operation of a valve.
It would appear that a valuable factory test
might be arranged by drawing on the
oscillograph screen the outline of the permissible limits of the grid voltage-plate
current characteristic curve of each type of
valve, when a glance would tell whether each
individual sample was satisfactory.
In Fig. 3 the four curves 2A, B, C and D,
have been superposed, so that a comparison
may easily be made of the results of the
experiments.

Fig. 3.

An entirely different type of experiment is
that in which it is desired to examine the
wave form of an A.C. supply, or of a
rectifier, etc., etc.
For this it is necessary to obtain a deflection
proportional with time from, say, the horizontal pair of deflecting plates, while the
alternating current to be examined is applied
to the vertical pair of plates. Other methods
have been suggested hitherto, but nearly all
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have had low frequency limits of operation,
or have given a curve on the straight line
basis, where a sinusoidal basis is far simpler
for examination purposes. Others have
given a complicated figure which afterwards
required to be " translated " into the sinusoidal form. The external revolving mirror
is not easily applicable to the cathode ray
oscillograph, and in any case is not suitable
for high frequency working.

R

'----------~l•l•f-------j
B

VOLTAGE REGULATOR
(If NECE:SSA~'Y)

]i'ig. 4.

A method adapted gy the author has the
advantage of simplicity, and the direct
production of an image on the sinusoidal
basis on the screen. The means used is the
circuit shown in Fig. 4, a circuit whose
essential functions were first described in
the" Faraday House Journal," Vol. X, No. 3.
A neon filled glow discharge lamp of the
" Osglim " type is arranged to " blink," the
circuit being such that the potential difference
across the lamp would alternately build up
to the necessary value for the discharge in
the lamp to " strike," and fall again below
this value, until the discharge " failed "
again.
In the circuit of Fig. 4, when the voltage
is switched on, the lamp may be said to be
on open circuit, and the potential difference
across the condenser, and therefore across the
lamp at any timet will be given by:
-t

re
e=B-B£
As the potential reaches the value at which
the discharge " strikes," the condenser
discharges until the P.D. has dropped
sufficiently for the discharge to fail again.
Adjustment of the values of r and c varies
the frequency at which this blinking effect
takes place.
If now the pair of plates on the cathode ray
oscillograph which govern horizontal deflec-
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tion are connected across a suitable portion
of the resistance R in Fig. 4, the spot is
deflected proportionally with the potential
variations occurring in this resistance. These
variations have a wave form approximating
to the saw-tooth shape, so that the spot is
deflected horizontally across the screen in a
manner depending upon the A.C. wave form
(connected to the vertically deflecting pair
of plates), after which the spot flashes back
to the starting point and again traces out the
A.C. wave. If the two deflections are
synchronous, or if any integral multiple of
the " time " deflections is equal to the A.C.
frequency, the A.C. wave is traced out into
a stationary pattern, the length of one wave
and the number of complete waves shown
depending on the value of the above integral
multiple. When this is one, one complete
wave is traced.
A curious and at the same time useful effect
is obtained when the neon lamp time
deflection makes two complete vibrations,
while the generator supply makes one, three,
five or any odd number of cycles. This
means that the " time " deflection must go
through two complete cycles before the same
track is retraced by the oscillograph spot,
so that two reproductions of the generator
wave are superposed, r8o degrees apart in
phase. A useful means is thus obtained of
comparing the top half of the wave with the
lower half, making irregularities between the
two halves more easily seen.

A

VVVV\
B

Fig. 5.

This time deflection device has been most
successfully used in the examination of the
wave forms of oscillations at frequencies of
roo,ooo cycles per second, the highest
attempted.
The operation of the device is simple and
quick, and so should prove a useful adjunct
to the oscillograph itself.
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Figs. 5a and 5b were produced with the
help of this circuit, and show the wave of a
three-valve oscillator, a normally, and b
with a filter in circuit. The frequency of the
oscillations was IJ,OOO cycles per second.
Fig. 6 shows the wave form examined with
the " time " deflection device of the output
from a single valve rectifier. Figs. 6a and 6b

0 - - - - - - - - - - - - - - - - - - - - - - ______________ ..

c
Fig. 6.

were produced with different chokes in the
rectifier output. A reliable means of
examining the efficiency of a rectifying
system is thus obtained, and an immediate
idea can be gained of the effectiveness of
alterations in the choke system of a rectifier.
Another use of the time deflection arrangement is in the comparison of the wave form
of a valve oscillator at various frequencies,
before and after passing through a transformer. The distortion introduced by the
transformer may be gauged in this way, and
the effectiveness of its working at high and
low frequencies.
The phase relationships between the
potentials in the two sides of a transformer
may be examined by yet another application
of the oscillograph. The two windings should
be correctly terminated for impedance by
pure resistance, together with, on one side,
an oscillator. The pairs of deflecting plates
would be connected across the two windings
of the transformers, and oscillations supplied
at various frequencies.
If the potentials across each winding of the
transformer are in phase, or r8o apart in
phase, a sloping straight line is shown on the
oscillograph screen, while for goo difference
in phase, a circle is produced. Slight deviations from the straight line are easily
observed, a thin ellipse being the result.
The most frequent cause of trouble in a
transformer, however, is probably the iron
core. More iron of low permeability is
required for the same flux than with a high0
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grade iron, and a cheap transformer sometimes has an insufficiently large core, in order
to save the cost of extra copper in the turns.
A good iron, therefore, saves money in the
long run.
It is therefore an advantage, at any rate
from the manufacturer's point of view, to
have a quick method of producing the
hysteresis curve of a sample of iron or of a
magnetic alloy. The hysteresis curve, of
course, shows the relationship between the
induction and the magnetic field for the
sample under test.

A.C.

Fig. 7.

The curve is most conveniently produced
by causing the cathode ray to be deflected
simultaneously, proportional to the magnetising force horizontally, and to the
magnetic flux in the sample, vertically. The
method employed is to magnetise and
demagnetise the sample continuously by
means of a coil through which an alternating
current is passed. The circuit which may
be used is shown in Fig. 7·
A pair of similar coaxial coils C1 and C2 are
set horizontally one on each side of the tube,
their axes at right angles to the tube, and
opposite the deflecting plates. The coils are
connected in series with two adjustable
resistances R 1 and R 2, and the alternating
current supply. They are so connected that
their magnetic effects on the cathode ray are
in opposition, so that when current is passing
through them, no deflection of the ray is
produced after slightly adjusting the distances
from the oscillograph tube.
The terminals of R 1 are now connected
across the horizontally deflecting plates of
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the oscillograph, the vertically deflecting pair
being short circuited as they are not requ.ired
for the experiment. Deflections horizontally
are thus proportional to the current flowing
through R 1 and through the magnetising coils,
and therefore to the magnetising field.
The sample . of steel, which should be
roughly pencil-shaped, is now inserted in the
coil C1 . · The magnetic flux in the sample
produces a vertical deflection of the ray,
which is proportional to it.
It follows, then, that when the alternating
current is switched on at any instant, the
deflection of the ray will have two components
at right angles :(a) Horizontally proportional to the magnetising field.
(b) Vertically proportional to the magnetic flux in the sample produced at that
instant.
Thus as the ·field is caused to alternate
successively through zero from positive to
negative values and vice versa, the ray will
trace out a hysteresis curve such as could be
obtained by any of the usual methods in the
laboratory. The result, however, is produced
more quickly.
The resistance R 2 is used to regulate the
magnetising field, and R 1 for obtaining a
suitable deflection on the oscillograph screen.
In Fig. 8 curves are shown which were
traced from the screen, produced with
samples of steel, soft iron, and stalloy.

Fig. 8.

Much could be written concerning the
study of transmitters and receivers, wi~h the
cathode ray oscillograph, but the author's
intention has been to confine his remarks to
subjects of interest to every amateur, and
not to touch " specialist " problems. However, an idea will have been gained of the
way in which radio investigations may be
carried out with the help of this most useful
apparatus.
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DETECTOR AND AMPLIFIER FOR
TELEPHONY RECEPTION.

I

T is the intention of the writer to give
the benefit of his experience with an
audio frequency magnifier of uncommon
design and built essentially for the
reception of broadcast music with practically little or no distortion. Nowadays
one hears so many loud speakers which
represent anything but the quality of the
good class band playing at the broadcasting

Fig. 1.

transformers do produce a certain amount
of ·distortion, but it is not the writer's intention to ·go into th~ " whys " and " wherefores " in this brief article as this topic
has been dealt with recently in so much
detail. Yet there is the method of magnifying
speech and music without the aid of transformers, and this is accomplished by resistance capacity intervalve coupling, which

The underside of the resi8tance coupled low freqt«mcy amplifier.

station. A good many enthusiasts attach
the blame t o the loud speaker, but, provided
this instmment is of reputable make, one
must look elsewhere for the root of the trouble.
Our attention then wanders to the magnifier. It may be that our tra nsformers arc
of poor design, and perhaps we cannot
afford those of good make and which naturally
are very much more expensive than the
~eneral run. In any case closed core iron

is by far the most successful way of getting
loud and undistorted telephony. Indeed,
this is the writer's opinion.
We now turn to the set which is shown
in Figs. r and 2 , while the circuit diagram
is given in Fig. 3·
The components appear to be rather
cramped, the reason being that the writer
had at hand a rather small but well polished
case which he wished to utilise. For those

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

rile reader ·i s ref erred top. :Jl), October 10, and .P· 74, October 17, 1923, " W i rele-!ls W orld and Radio R eview"
.for constrtrotional details.
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making up the set, a different method of which incidentally adds to t he general
setting out could be arranged to suit in- appearance of the underside.
dividual taste. The anode leaks can be seen
mounted on an ebonite panel which covers the
three filament rheostats. This panel also
carries the three grid condensers and H. T.
bridgjng condenser, as well as the loud
speaker feed condenser which can be seen
next to one of the anode leaks.
The grid and H.T. bridgjng condensers
can be of any value from say rfroo to I/IO
microfarad. The writer was able to pick
up condensers with a capacity of I /36 mfds.
for twopence each off a stall in a London
market. Condensers bought in such a
way, however, should be carefully tested
before they are made use of.
The loud speaker feed condenser should
have a value of o·s mfds.
It will be noticed that the loud speaker
Fig.. 2. Top of the panel and box container.
is shunted with a choke coil. This is an
Plttgs and sockets are used in.slead of terminals.
ordinary ho111e-made step-down transformer
The crystal detector consists of a zincitewith the OP and IS ends joined together.
This choke can be seen in the photograph bornite combination which gives very good
next to the bank of condensers. If the loud results and is put in or out of action by
speaker is of high resistance the connections means of the switch on the front of the
can be made as shown, but if of low resis- panel.
The anode resist ances must be of good .
tance, the connection is made as indicated
by the dotted line in the diagram, meaning make and be capable of remaining constant.
+

+

+

LS

tr;,.T . •

F ig. 3.

Di agram of connections. When the crystal detector is in circuit, a potential is set up
across the resistance which i-s nomwlly used as a leak.

that the tap is taken from the point where
the OP and IS windings were joined. No
terminals are used in this set. In place,
sockets are arranged, four at each end,
which are mounted on strips of ebonite
attached to the underside of the panel.
The wiring is carried out with No. 16
tinned copper, which by reason of its stiffness
makes insulating sleeving unnecessary, and

The anode voltage should be about 150,
but the set will work well on 120.
In conclusion the writer confidently recommends this set to give good results with
very little management, and considering the
outlay need not be more than two pounds,
this item sinks into insignificance when one
is entertaining people with something really
S. J. H.
worth listening to.

DECEMBER

THE \VIRELESS WORLD AND RADIO REVIE"'

5, 1923

315

A THREE-VALVE RECEIVER
In the previous issue the principles were described. A novel feature is that
tuning is simplified by the simultaneous adjustment of the aerial and tuned
anode circuits. Practical details for constructing the inductances, and
setting up the condensers were also given, and this instalment gives the
general layout and method of wiring, together with operating instructions.

By PHILIP I-?..

CouRSEY,

B.Sc., F.Inst.P., A.l\I.I.E.E.

(Conclttded from p. 276 of previous issue.)

The layout of the front pand of the
instrument is sketched in Fig. g, together
with a plan view of the set showing the
arrangement of the parts behind the panel,
and a side elevation of the set. These three
views of the set show the relative positions

whole, extremely important, a sufficiently
good idea of their positions can be obtained
from the scale of the drawings.
The detailed wiring of the set is given
in Fig. ro, which gives all the connections
of the parts, including the three fixed

FILAMENT RHEOSTATS
KEY SWITCH

·..,

l

r-----------,

r----------

I
i
~·rp•

1

l e = -----~; }j-- tll :
L_LL _________ ~ _rL_ _____________ _
I

!!

1

:

DOUBLE CONDENSER

I

AEFHAL TUNING COIL/

Fig. 9.

Arrangement of parts of receiver on panel anrl inside the instrument.

of the two tuning coils and the other parts,
and should aid the assemblY of the set. The
panel required is r8 ins. loi'lg by 8 ins. wide,
and it should be attached to the framework
of a box 9! ins. deep. All the dimensions of
the parts in Fig. 9 have not been marked on,
but as their exact relative positions except
those specially dimensioned are not, on the

condensers forming the H.F. coupling to the
detector valve, and the L.F. transformer
and telephone bypass condensers.
This
wiring should be carried out in No. r6 S.W.G.
bare tinned copper win~. It will be noted that
two double-pole throw-over " key " switches
are shown on this wiring diagram. The
left-hand one of these is an " on and off"
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switch. In one position it puts the set jack can easily be fitted at the right-hand end
into normal operation, in the other it dis- of the panel, as sketched in Fig. g, if it is
connects the H.T. and LT. batteries and desired to use a plug for the telephones.
joins the aerial through to earth . The This jack should be wired in parallel with the
right-hand switch serves to switch the two telephone terminals marked in Fig. 10.
third (L.F.) valve into or out of circuit,
The approximate wavelength ranges to
the filament circuit of this valve being be expected on each of the four stud positions
automatically opened by this switch when of the I:ange switch are as follows : the valve is cut out of circuit.
(1) 300 to 520 metres.
The four-way double-pole switch mounted
(2) 450 to goo metres.
near the upper left-hand. corner of the panel
(3) Boo to r ,65o metres.
provides simultaneous switching of the two
(4) 1,550 to 3,100 metres.
Slight variations in these ranges may be
tuning coils. The first left-hand contact of
e ach switch should be joined to the 2oth found in different receiving sets, but if the
turn tappings on the t uning coi!s ; the second windings are carefully carried out there

The intel'ior of the receiver as seen looking down through the open lid.

to the 40-turn tappings; the third to the Ssturn tappings; and the fourt h to the ends
of the coil (2o6th turn) . The two switch
arms should be linked together by a strip
of ebonite so that turning one or other of
the switch knobs moves both switches
together. The exact design of these switches
is unimportant, and any convenient standard
parts can be used for their assembly.
Each filament rheostat, as it controls a
single valve only, should have a resistance
of 4 to 5 ohms in order to provide adequate
control of the filament brightness of each
valve when using a 6-volt ·accumulator to
provide the L.T. current supply.
I n Fig. 10, two term inals only for the
telephones arc shown, but a telephone

should be ample overlap between the ranges
for satisfactory tuning.
In using the set it will generally be found
that on the shorter wavelengths the setting
of the balancing condenser must be increased
in order to balance out the increase in the
effective capacity of the aerial at the shorter
wavelengths. Usually this change is not a
very large one, and the amount of the change
for each tuning range will easily be found
when operating the set .
Any ordinary hard receiving valves may
be used in this receiving set , an L.T. voltage
of 6 and an H.T. of about 6o will usually
be !ound satisfactory. If desired, a bypass
condenser of about 1flF may be connected
across the H .T. battery inside the set in
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the position marked in Fig. ro. The use of
this condenser will frequently be found to
improve the working of the set. A paper
dielectric condenser will serve for this use.
The H.T. and L.T. batteries may be left
permanently wired up to this set, as when it
is not in use the moving of the switch to
the " OFF " position disconnects both
batteries from the internal wiring of the set.
So far no mention has been made of the
mounting of the set. The panel sketched

Fig. 10.
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separately from the main containing box.
A very convenient arrangement is to
secure the ebonite panel to the front edge
of the base board and to hold the two
firmly together by the two wooden ends
of the set, 9! ins. wide by 8 ins. high. A
bar across the top back edge should be fitted
in to unite the two wooden ends so that the
lid can be hinged to this. The back of the
box should be cut away to permit of ready
access to the recessed terminal strip, this

Wiring diagram ofthree-valve receive?·.

in Fig. 9, on which most of the parts of the
set are mounted, may be fixed merely to
the front edge of a base board which carries
the ebonite terminal board and valve
holders near its back edge, but preferably
wooden ends should be fitted to the set,
and a hinged back and lid. Normally it is
only necessary to be able to open the lid,
which should therefore be hinged in order
to provide access to the valves in the interior
of the set, but for convenience in wiring up
the set the back also should be fixed

ebonite t.~rminal strip being mounted about
r in. in from the back of the panel so that
the terminals do not project from the back
when the box is closed. The six terminals
mounted on this strip should be lettered
in the order marked on the wiring diagram
in Fig. ro, this marking being given as if
viewed from the front panel of the set, so that
the terminals as drawn in Fig. ro are in the
same relative positions to the remainder
of the parts as they actually occupy in the
instrument itself.
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NOVEL IDEAS AND INVENTIONS.
Abstracted by PHILIP R.

CouRSEY,

Reducing Atmospheric Interference.
When receiving radio signals, particularly
over great distances, it is frequently difficult
to read the message accurately owing to
atmospheric interference. If the same message can be received in two or more different
localities, and with different types of receiving apparatus, the chances of obtaining
a correct reception of the message are
increased.* Preferably ~ach receiver is arranged to produce a record (photographically
or in some similar way) of the signal, the two
or more records being arranged side by
side on the same strip so that they can
readily be compared together. By this
means it is frequently possible to see whether
any given part of the signal record is truly
signal or whether it is caused by interference.
This result is aided if the separate receivers
are separated by considerable distances.
A Multiple Directive Receiver.
The ordinary D.F. receiver, whether of the
radiogomometer or of the rotating loop type,
can customarily only be arranged to D.F. a
single station at a time. By arranging double
radiogoniometers, however, it is possible to
so arrange matters that the station can be
simultaneously doubly selective and doubly
directive. t Such an arrangement has two
possible fields of utility-firstly, to D.F.
two stations simultaneously, and secondly,
to receive two long-distance transmissions
from different directions on the same aerials,
whether the signals are of the same or
different wavelengths. The general principles
underlying the method may be seen from
Fig. r. In this diagram A1 and A2 are the
two triangular D.F. aerials of the Bellini-Tosi
type placed at right angles with eac-h other.
G1 and G2 are the two radiogoniometers
which are connected in parallel, and in
parallel with the two loop aerials as sketched.
The two search coils S1 and S 2 are tuned by
*British Patent No. 188670, by R. H. Ranger and
Marconi's Wireless Telegraph Company, Ltd.
t British Patent No. 199471, by C. S. Franklin,
B. .J. WiU, G. M. Wright and S. B. Smit.h.

B.Sc., F.Inst.P., A.M.I.E.E.

the condensers cl and c2 to the two desired
wavelengths and are coupled to the two
receivers, R 1 and R 2 . Search coil S 1 collects
one signal and s2 the other.
In the practical arrangement of the
receiver to operate in this manner, additional
refinements are introduced to avoid undesirable reaction effects between the two

Fig. l.

receivers, so that each can be tuned and
operated independently of the other, but
the arrangement sketched serves to indicate
the general idea of the method.

Diaphragms for Telephones.
The disadvantage of mica diaphragms
which are sometimes used for telephone
receivers, and frequently for gramophones,
is the liability of the mica to become cracked
or scratched, which damage spoils the tone
and quality of the reproduction.
Such
diaphragms may be protected mechanically
by coating them with a film of celluloid,
collodion or some similar material, either
on the exposed side only, or if preferred,
on both sides.*

* British Patent No.

196392, by E. A. Graham.
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A D.F. Receiver and Recorder.
When using a D.F. receiver, either of the
rotating loop or of the radio-goniometer
type, it is frequently difficult to determine
the directions of the maxima and minima
of signal strength with any great accuracy.
If, however, the received signal is caused
to operate an oscillograph or galvanometer
so that a record is made photographically or
by other equivalent means, on a chart
controlled by the radiogoniometer, the determination of the bearing becomes a matter
of geometry.* The chart may be either
linear or polar and may be moved along
or rotated by the movement of the radiogoniometer or by the turning of the loop
aerial if one is used.
Radio Frequency Amplifiers.
The radio-frequency amplifying arrangement sketched in Fig. 2 is of the reactance
capacity coupled type. Usually, in order to
obtain adequate and useful amplification, it
is desirable to proportion the size of the

1
T
I
I

!
I

...L

Pig. 2.

reactances X 1 X 2 , so that either they are
tuned or approximately tuned to the wavelength to be amplified by virtue of their own
self-capacity acting in conjunction with the
internal capacities of the valves, or so that
they can be so tuned by the aid of small
external variable capacities. If, however,
the reactances xl x2 are wound with
many turns of very fine wire in ihe form
of a narrow " pancake '' coil, they can be
built to have a very high inductance while
retaining a self~capacity of only a few

*

British Patent
(France). [Patent

~o.
Yoid~.

173510, by A. Blondel
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micro-microfarads.
Under these circumstances approximately the same amplification is obtained whatever the wavelength
of the signals being received.* It is claimed
that if these coils are wound with several
thousand turns of a fine enamelled wire
of the order of No. 44 gauge, so as to have
an inductance of about half a henry with
a self-capacity of only about 2t micromicrofarads, that effective amplification is
obtainable over the wavelength range of
200 to 20,000 metres, the amplification per
stage being sensibly equal to the voltage
amplification of each valve.

An Oscillator Valve without a Grid.
The conventional forms of three-electrode
valve having an anode, a filament and a
grid have now become so familiar that the
ability to control the electron emission by
other than electrostatic means is apt to be
overlooked. Since the function of the
grid is mainly to control the flow of electrons
between the filament and the anode, and
since a moving electron can be deflected as
readily by a magnetic field as by an electric
one, it follows that the grid in a valve can
be replaced by a solenoid placed so as to
produce a magnetic field of the required
strength and direction in the space between
the anode and the filament. This idea, of
course, is by no means new and has been
utilised from time to time in experimental
work in radio laboratories since the discovery
of the valve and its properties by Dr. J. A.
Fleming. The main difficulty experienced
in carrying out the method of control arises
from the fact that the anode is usually
constructed in the form of a closed or nearly
closed metal cylinder, and that therefore
the space inside the anode is to a certain
extent shielded from the effects of a varying
magnetic field by reason of the eddy currents
induced in the anode. It has recently been
shownt however, that by properly constructing the valve, the solenoid or winding
producing the field can be inside the valve
itself--even inside the anode-so that this
shielding effect is thereby eliminated, and it
becomes possible to construct the valves
operated in this way in quite large sizes to
handle considerable power.
*British Patent No. 177161, by J. M. Miller
(Bureau of Standards, U.S.A.).
t British Patent No. 196678, by E. V. Robin~on.
c
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CORRESPONDENCE
Legal Points for Amateurs.
To the Editor of THE WIRELESS

WoRLD AND

RADIO REVIEW.

Sm,-Our only comment on the questions
raised by "Enquirer" in your issue of November
7th, is that they all appear to be reasonable causes
of accident, which might occur under the best
regulated conditions. If the landlord is entitled
to recover at I aw, he may be able to do so, but
whether he is successful in doing so depends very
largely upon the financial position of the tenant.
Innumerable cases have come before our notice
where the tenant has act•· ..Uy signed a form of
indemnity to protect the landlord against this
damage, and such indemnity is absolutely binding
upon him. The landlord relies upon this agreement
but when he finds that his tenant is a man of straw,
he may have eventually to pay for the damage
out of his own pocket. Even if he has recourse
to the Court, he will still find that if successful,
he may have to be satisfied with a small weekly
or monthly payment.
Enough consideration is not given, in our
opinion, to the landlord's position in the matter.
More serious damage may be done to the premises
by a tenant walking on the roof, as is suggested
in the letter, and damage of this kind raises innumerable legal difficulties.
So far as the question of lightning is concerned,
there is undoubtedly a risk of it as your correspondent shows.
The last paragraph of his letter, however, interests us the most, and it may be news to your
correspondent that this Company, who were the
pioneers of this class of business, have always been
willing to deal with any points of interest, either
to the owner of the wireless set in respect of hi&
set, or to help him with any difficulties he may have
with his landlord.
Yours, etc.,
DouGLAS LAwsoN,
Accident Manager.
Liverpool Marine and General Insurance Co., Ltd.
In answer to the points raised by " Enquirer "
in connection with the recent article on " Legal
Points for the Wireless Amateur," our legal correspondent writes as follows : The purpose of the article, so far as it dealt with
landlord and tenant, was mainly directed to emphasising the fact that a landlord has prima facie
no more right to object to the erection of a wireless
aerial than he has to prevent his tenant from
putting up a flag-mast, or celebrating Guy Fawkes
day in the time-honoured manner, or making any
other reasonable use of his premises.
This does not, of course, relieve the tenant
from any consequences of his own default or
negligence. Accordingly if he commits damage
to the house in the process either of erecting or
dismantling his aerial he must foot the bill. If
he employs a careless contractor to do the work,
and damage results, the tenant is again responsible,
but he can sue the contractor in turn. The point
here is that the tenant must exercise his own judg-

ment in so locating and fixing his mast that damag&
will not arise in the ordinary way, provided reasonable care i s taken.
These remarks cover the points raised in questionsc
1 and 3, and it may be added that they would apply
with equal force in the case of a flag-post erected
under similar circumstances. But one does not
hear of any widespread objection on the part of
landlords to the harmless flag-post.
In the particular case mentioned in question 4,
the responsibility is upon the person who erected
the mast, but if this was well and truly set up in
the first place, the chances of its falling and doing
damage are too remote to give rise to any reasonable
apprehension. Of course if it is interfered with by
one or other of the common tenants, the question
of contributary negligence may arise.
" Enquirer " would undoubtedly consider that
he has the right to set off fireworks in his garden
on the 5th November without obtaining the written
permission of his landlord, but he will realise that
he must pay for his neighbour's window should
that be shattered by an errant rocket fired by his
hand.
As regards question 2, the damage in this case
is again upon the tenant. But as a practical
wireless man, " Enquirer " will admit that a
properly erected aerial should be capable of standing
the test of an ordinary gale. The resistance offered
by masts and a single wire to wind pressure is very
slight, and the strairr is of corresponding dimensions.
Of course a phenomenal wind may arise, and the
whole house may collapse, but in that case the
tenant doesn't pay, and it would be exceedingly
difficult to convince any Court that the presence
of an aerial added any appreciable risk to that
already existing. For those who desire to meet
every possible contingency, however remote, the
written consent of the landlord would of course
relieve them of any responsibility for damage
arising in this particular way.
In connection with lightning risks, the article
clearly stated that there was no definite proof
that an aerial added anything to the infinitesimal
risk, which is always present, of the house being
struck. In the case quoted by " Inquirer," there
is nothing to show that the damage was due to the
aerial. The house would probably have been
struck in any case.
Finally, as previously stated, certain insurance
companies will cover contingent risks to the building
under an existing policy provided that the aerial
is kept earthed when out of use. This does not, of
course, cover damage to the wireless set itself
which can, however, be met if desired by the payment of a trifling premium. The point as to
insuring against claims made by the landlord
upon his tenant arising from quite exceptional
circumstances is one that must ult.imately be left
to the discretion and temperament of particular
individuals. In times when it is possible to ensure
against practically every contingency, including
bad weather at the seaside, it is only natural that
insurance companies should regard the nervous
tenant and his wireless Eet as good " business."
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OUR TRANSATLANTIC BROADCASTING
TESTS.
s we go to press we have before us
a n a bundance of letters, telegrams
and telephone messages, all yielding testimony to the success of
the test transmissions between th is country
and America on November 26th and 27th
respectively.
The firs"t message from America notifying results of the transmissions from
this country was received on November
26th by The Wireless World and Radio
Review, which has organised the tests
in conjunction with Radio Broadcast, of
New York. The telegram ran as follows :
" Reports successful reception various parts
of country. London, Bournemouth, Glasgow, Cardiff and Newcastle were heard.
Notify us immediately American programme
heard in England to-morrow. Congratulations-Radio Broadcast.'' Subsequent messages from the Central News and Reuter
reported that the British programmes had
been re<"eived in Garden City (Long I sland),
and in Chatham, Massachusetts.
Far more information is available concerning the experiences of listeners in this
country in the early hours of November 27th.
The weather conditions were by no means
ideal and a number of correspondents state
that their aerials and insulators wt>re enveloped in hoar-frost ! According to many
reports atmospherics were prevalent, and in
not a few cases fading was very pronounced.
The chief ground for complaint, however,
appears to be the interference caused by
the use of extreme reaction by many
listeners, who thus drowned the American
signals.
In the following list two notable facts are
apparent. . First, the reports contained
therein emanate from all parts of thz country
and even from Ireland. Secondly, the American station most generally received was
WGY, that of the General Electric Company
at Schenecta:dy. Nearly all the successful
listeners appear to have hearc.{ the two
verses of " God Save the King" played at
that station, and also portions, at least, of
the speech of Mr. Owen Young, President of
the Board of Directors of the General
Electric Company. WHAZ, the station of

A

the Rensselaer Polytechnic Institute, Troy,
N.Y. comes next in respect of its reception,
and the remaining honours are shared more
or less equally by some six other stations.
Of the British transmission test on
November 28th, the reports are less gratifying. On this occasion Senatore Marconi
broadcast a personal message, but it appears
that this was imperfectly heard on the other

The aerial system of WMAF at South Dartmouth,
Mass.

side in some districts owing to interruption
by American broadcastingstations. Senatore
Marconi spoke of his recent experiments
with short wavelengths and prophesied
secret transmission by their use in t.he
future.
A short speech by Monsieur
Georges Carpentier was also broadcast .

OF TRANSATLANTIC BROADCAST RECEPTIONS.

Receivl3r used.

Remarks.

WJZ

WGY

WGY

WGY
WGY ..
WGY, WSY
WGY ..

Leach, Petersfield

Mead, Longeaton, nr. Nottingham.
Capt. \'oung, Southampton

Bates, Buckinghamshire
Hall, Doncaster ..
Pa sons, Dorchester
Linney

? West End Lane, N.W.6
WGY, WOR
S. Hunter, Market St., Limavady WGY
Dadd, Clapham Junction
Holmberg, Cheslnmt, Herts
WGY

WJZ
WGY

WGY(?)

1·-V-I

I-V-0

One-Valve.

I-V-I
2-V-2

I-V-I

Speech. Orchestra.
Complete program.
Orchestra.
Fading
pronounced.

Address, Chairman
Rad. Corp. " God
Save the King."

Hy. Ford speech (?)
Spark jamming and
oscUlation.
I--v-I
Speech for about 4
mins. Very good.
2-v~-r
Speech.
r-v-I
Speech, 3.Io.
~at. Anthem, 3.I5.
I-V-I
3.0, Lecture on Wireless. 3.5, Spee~h.
I-V- I
Speech and Nattonal
Anthem.
Rumdept V. Power Speech.
~ational
valve cut out.
Anthem.
Close
down.
2-v-2
Speech only.
r-v-2 . .
Speech.

Burndept Ultra IV Quite clearly.
with 3 valves.
Excellent.
WGY. Another audible I - V - 2 ..
Atmospherics and in~
WGY, KDKA, WMAA,
terference bad.
WHAZ, KSD.
American National
Anthem, Speeches,
etc.
Very clear. InterI-V-2
WGY ..
ferenc.e.
Voice clear.
WDY, Pittsburg, 30cm. I-V-2
Vcry clear, fading
2-V-0
WGY ..
very soon.
Super R.6, R.g, R.2, R.4.
WGI, WGY, WBAH .. Io-Valve
VVhole
programme.
Heterodyne.
Speech and National
Burndept IV,
WGY ..
Anthem.
Very
Mark IV Tuner.
clear but with interference.
Perfect reception,
WGY ..
full programme.
I-V-2
WDAR

Station.

WGY ..

Holmes, :236, Portohel1o Rd.
Rollings, 20, Bapaume Rd.,
Hilsea.

Inman, Hampstead

Jas. Morris, Knott End, Fleetwood.
Harvey, 91, Brunedge H.d.,
Woo1w:!.ch.
Maurice Edoloff, gr, Lordship
Pk., Stoke Newington.

Cartwright, Bristol

A. R. V. Garnet\, Camberley
(5RB).
Alford (2DX)

\Valker Copfield, E don, Exeter

Lt. A. R. Williams, R.N., S,
Palace Gdns., Kensington.

lvicAndrew, Kilmarnock
A. S.. Walker, BrC'ntford, ::\'liddlesex

Tye, Sevenoaks ..

Name and Di:Otrict.

Walker,

Topsham,

Unknown station on
300 metres, WGY,

Bun1ham-ou~Sea.

I-V-I
I ..-V-1

Burndept
phone
I-V-2

I-V-2 ..

2-V-0

I-V-I

r-e--I ..

E tho-

1\Iarconiphone V2

WGY, WBAZ, WOR o-v---o
T. F. Salsbury, Oundle, Northants WGY ..

L. Lutt,

Lancs.

WCAE.
S. Hex, London, W.C.r.
WGY, WJZ ..
Harold F. Bateman, Nelson, WGY, WAAD

Oscar \.Y.
Devon.

WGY
WGY
A. Y. Yeates, Lincoln ..
A. H. Orcutt, Lapworth, nr.
Birmingham.
L. Leslie :V!iell, Bath ..
H.]. Galliers, Brighton ..

WGY, WHAZ
WGY, WHAZ

WGY, 2 stations unknown.

H. B. Scargill, Harrogate

quay, Cornwall.

1--V-I

WGY.

.J. W. F. Cardell (6HKl, New- KDKA, WGY, WHAD

1·-V--I

2-V-I

r-~v-2

I-V--I ..

I-V-0 ..

I-V-1

WGY, WBAZ, WOR,
WMAF.

WGY.
WIO, WGY
WJZ, WGY
WGY ..

No call sign, probably

4 Valves ..

No call sign. Probably

Stanley W. Troupe, Brighton ..

D. K. Cameron, Ryde, 1.0.\iV ...
F. \V. Glass, Co. Durham
K. MacKenzie, Lt.-Comm. R.N.,
Linlithgow.
] . Grant Bruce, Dundee

KPKA, WGY ..

H . .J. Price, Cardiff
..
A. H. Thornhill, Cambridge
W. Martin, Burton-on-Trent

..

WGY

P. H. Audsley, Loftus, Yorks ..

WGY..

WGY
WGY

I-V-I

3--v-1

Rogers, Glentor, Torrington,
Devon.
Arnott ::\-Ionmouth
E. J. Clark, Holloway

WGY, also 3 others unidentified.

No call sign

2-V-2
I-V-I

(110

Remarks.

Very clear.
Faint, becoming
stronger.
Good
quality.
Bad jamming but
clear periods.
Speech plainly.

Audible ro ft. from
loud speaker.
Clear, with interference.

Clear and strong.
Very clear.

Morse jamming.

RecepHon good.

Very plain and loud.
R.g.
with inter•
ference.
WGY readable with
detector alone.
Music clear.

R.s.

Fairly loud.
Speech and music.

Perfect
Local a scilla tion,
audibility good.
Speech and music
very clear.

Jamming, sigs. weak.
Interference
very
bad.

R.7.

Complete program
received, no fading,
Dull emitter on! y No fading. Weaker.
2--v~z
J amrned after 4 min.
with loud speaker. Local interferences
Speech and music.

..

Receiver Used.
2~v-o

WGY ..
..

WGY ..
WGY, 4 others

Ernes! Watts & Son, Ltd., Hove
:\lajor D. M. Lovatt, Hollybank,
\Villowbridge, Market Drayton.
A. G. S. Richards, Chorley Wood
Edghill, Hampstead
call sign).

WGY, WJZ
WGY

Hardtnan (2 DOl, Whiteficld . .
West Ealing

Statioll Heard.
WGY ..

Norman Rofs, \Voking, Surrey..

Name and District.

News of the reception of American broadcasting has reached us from all parts of the country, and the first influx of reports is
represented by the following list. The widespread reception of WGY, the G.E.C. station at Schenectady, ~.Y., is especially noticeable.

FIRST LIST
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Statio'" Heard.

WGY ..
ValVQS ..

Receiver Used.

I-V-<> • •

1-v-r . .

..

2-V-<> . .

Diotrict.

Station Heard.

Local interference.
Heavy static.

Very clear.

WGY and others
WGY
WGY
WGY
WGY

WGY
WGY, WOR(?)
WGY, WHAZ
WGY
WGY
WGY
WGY
WGY
WGY
WGY..
..
WGY,WBAZ ..
WGY
WGY
WGY
WGY,WHAZ::
WGY ..

WGY, WBAZ

Ault, Purley
Rambling, London
Davis, London ..
Paisley, Glasgow
..
Hill, Bristol
Anthony, Live'1'ool
Drysdale, KeswiCk
Taylor, Burnley
Taylor, Ipswich
Stone, Hinckley
Whiting, Bideford
Basil, Liverpool
Renfrew, Glasgow
Hill, Letchworth
..
Col. Wright Haslemere
..
Col. Prothero Smith, Newquay
Pilkington, Manchester

Brackney, Finrbley

?

WGY
WGY
WGY

Johnston, Wallasey

WGY

Wallington, Northampton
Dr. Shepherd, Sheerness

Wyatt, Portsmouth

Worth, Amberley, Sussex
WGY
Watkinson, Dumbarton
WGY
Slater, Vogablik, Kirkwall
WGY
Hughes, Douglas, I.O.M.
WGY
Home, Queenstown
..
. . WGY..
..
..
Harold W. Walker, Brentford, WGY, KDKA, WMAF,
Middlesex .
WHAZ.

Munro, Oban
..
..
Harold Bendle, Chiddlehampton
Haywards, Haverhill
Okell, Chester ..
Randell, Liverpool

WGY, WBAZ, WOR ..
WGY..
..
WGY, WBAZ
WGY ..
WGY ..
WGY, WOR ..
WGY and others
WGY
WGY
WGY

H. F. Wooler, Stockton-on·Tees WGY
Howiston, Prestwick
WGY
Wyatt, Portsmouth
WGY

~d

Strength quite good.
R.r-R.7.
Atmospherics and
fading.
Local interference.
Fading.

Name
Healey, Pemmporth
Mather, Fleetwood
..
&Qv. Jenkins, Enniskillen
Macintosh, Inverness
"Capacity,'• DundeP.
Wood, Halifax ..
Warriner, Birkenhead ..
Macrory, Londonderry ..
Jeftrey, Banff . .
..
..
Charles Chaplin, Colwyn Bay ..

Remarks.
Strength R.z to R.3;

Reception good but
fading pronounced.
W. P. Alcock, Congleton
.. WGY . .
..
. . o-v-z . .
. . Reception good.
Arthur Summersby, Newcastle- WGY
Bumdept Etho- Very clear, Practicupon-Tyne.
phone No. z (2 v.s). ally no fading.
E. P. Sentance, Grantham
WGY, WHAZ
o-v-z
Clear reception.
WGY, (WRAF, WDAF), r-v-o
Good strength (very
A. Entwistle, Preston ..
WHAD.
weak),
weak. fading bad.
J. F. Johnston, Altrincham
WGY . .
..
..
?
. . Static and fading
pronounced.
Louis J. Wood, Halifax ..
WGY, WOR, WlZ
?
. . Clear.
WGY . .
..
. . Burndept Etho- Clearly.
Sinclair, nr. Bristol
phone IV
WGY. Another un- o-v--o
Reginald Dunn, Leicester
Local interference.
known on 390 metres.
A. Ballantyne, Glasgow ..
WGY. Unknown sta· I-V-1
Speech and music
tions on 310 and
clear and distinct.
400 metres.
Much fading.
Local interference.
J. H. Clark, nr. Rugeley, Staffs. 2 unknown stations, 1-V-2
375 and 445 m.
1-V---o , ,
C!aude Pycroft, nr. Pontefract .. WGY, WKAD
Spark interference.
Excellent. Fading.
W. P. L. Harrison
..
2 Valves ..
WGY, WHAZ
A. B. Clarke, Stowmarket
Loud but distorted.
3-V--<> •.
WGY
2-V-2 ..
A. Stevenson, Morecambe
.. WGY
Clear.
Clear with spark inC. Keith Murray, Romsey, Hants. WGY ..
4 Valves ..
terference.
Arthur Tnnnliff, Mold ..
Marconiphone V2 Clear.
WGY ..
1-V-1
L. Pacsons, Dorchester ..
WGY, WSY
A. Shaw, Colne, Lancs ..•
?
Good reception.
WGY ..
Music plainly re·
Jas. Ewing, Arbroath ..
WGY, also unknown 1 - c - 1
station.
ceived.
W. H. Kummerley, Bristol
Perfect reception.
WGY..
..
.. I-V-1
R. E. Fabian, Gateshead
Very strong.
WGY, also 4 unknown 2-V-1
Stanley J. Smith, Glasgow
WGY very Clear.
WGY, WBAB. WABM,
Others arranged in
WBAZ, WlZ. WDAR,
order of audibility.
KBO.
R. W. Red way, Exmouth, Devon WGY..
..
.. Bumdept 5-valve Loud and clear.
A. N. Porter, Redland, Bristol.. WGY, WD, WOR(?) o--v-x ..
Fading.
Neville C. Powell, Hitchin
.. WAOB..
Very clear.
..
.. I-V-I ..
Harold Brooks, Chester ..
Clear but jammed.
WGY..
..
W. A. Edge, Manchester
Strong, Faint. PerWGY, WBAZ. Un- o--v--o ..
known on 390 metres.
sistent local interference.
Bickley, BlrminJ!h3UI ..
Morse interference.
WGY ..

A. H. S. Stewart, Brighton .. WGY
G. Featherby, Bishop's Start· WGY
ford, Herts.
C. T. Wicks, Westcliff-on-Sea .. WGY

Cheshire.
R. G. Burder, Loughborough .. " WGY. Another un- z-v-r, I-v--o
known
r-v-1
..
H. B. Burke, Leeds
..
. . WGY, WHAD
F. Philip Phillips, St. Anstell, WGY, WJZ ••
1-v-o . .
••
Cornwall.
Leo. Tanner, Kirkby Lonsdale, Unknown station
4-Valve with loud
Westmoreland.
speaker.
H. R. Phillips, Arundel. .
r-v-r . .
..
WGY
H. Collen, Billericay, Essex
WGY
?
••
H. J, Jarrold, Norwich ..
r-v-<1
..
WGY
Henry E. Hiller, London, W.
r-c-2
~ .
WGY

eroS!I, Sussex.
Allred G. Saunders, Runeom, WGY, WBAZ. WOR

W. A. D. HowH (8:wvJ, Staple-

Remark..
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Music, Msg. from Editor of " Radio
Broadcast " about cowoperation of
American and British peoples. Address
by Mr. Owen D. Young, Chairman ._.
G.E.C. and R.C.A. " God Save tli.e ><>
King."
~
Cowoperation of European engineers,

Yankee heard.

.....

Speech and music.
Reception good.
:::J
Speech, clear and 1:;:1
distinct.
t;j

Mr. Young.
Special message to Mr.
Whiting, acknowledging letter sent by
him.
Chairman of Directors and mention of
Lloyd George.

Mr. Young.

~

.c.

<0
Perfer.t on loud
speaker.
<->
Loud spkr strength.

Very clear.
Speech very distinct.
Clear.
5 Valves ..
Fair reception.
"Albatross," ~· Good reception, convalve.
tinual atmospheric
disturbances.
Reception.
Chairman of Board of Directors, and 11 God
Save the King."
Lecture on Peace of World, by Mr. Young
and "God Save the King."
11
God Save the King."
Remarks on second day of National Radio
Week.
Radio Corporation of America and " God
Save the King."
2

Valves ..

6 Valves ..

Valves ..

1\farconiphone V2,
and r-stage L.F.

4 Valves ..

Valves ..

Clear.
Perfect.

Speech very strong.
z Valves..
..
n
Marconiphonr V3 Very clear.
tJ
2-Valve dual
Excellent.
;;
Valves. .
Clear.
l'l

Receiver Used.
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'J'h.e aerial arrangement of WHAZ, the broadcnsting station of the Ren8selaer Polytechnic
l1t-'titute at Troy, New Y ork.

'l'he

apprtrrrtu.~

room at WHAZ. The power unit is on the left., and the oscillator
rquipment in the centre.
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AROUND THE
WIRELESS WORLD
School Wireless Banned in Worcestershire.
Instructions have been issued to the head
masters of \Vorce~tershire elementary schools
to remove existing radio apparatus on their school
premises.
This step has been taken, it is stated, in consequence of damage done to property and danger
arising to school children through climbing on
:roofs of schools to inspect aerials. We think it
would have sufficed in the circumstances if schoolmasters exerted their authority to keep their
pupils out of danger. The new measure appears
rather draKtic and will deprive scholars of a form
-of practical study which could only be to their
.arlvantage.

Relay Broadcasting Station for Edinburgh ?
Much interest has been aroused among wireless
workers in Edinburgh by a local request for a
l"elay broadcasting station in the district. Bailie
•J. D. Philips Smith, in the Edinburgh Town Council,
has given notice of motion that the Lord Provost's
Committee should be asked to consider and report
.as to the advisability of urging the PostmasterGeneral or the B.B.C. to instal such a station,
thus extending the use of crystal sets in the city.

recent All-British Wireless Exhibition, we have
been asked to correct a current impression that
this instrument is actually on sale at the moment.
Owing to the large amount of experimental work
which has been necessary to bring the loud speaker
to perfection, the makers (Messrs. S. G. Brown,
Ltd. ), regret to state that they will be unable to
make deliveries for at least another two or three
weeks.

An Interesting Model.
One of the outstanding publicity features at
the All-British Wireless Exhibition at the \Vhite
City was the large illuminated model of the R.I.
Transformer. The interest taken in this model
from ,a publicity point of view has induced the
manufacturers, Messrs. Radio Instruments, Ltcj..,
to have a number of similar models built, and these
will be available to prominent dealers in various
parts of the country for window display during
the Christmas season .
From the same firm we have received an attractive catalogue of their wireless apparatus for
every purpose, ranging from simple crystal receivers
to elaborate valve sets and every type of component
and accessory.

The Sheffield Relay Station.
Mr. S. Charmas, of Ascot, reports that on Monday,
November 26th, he picked up the Sheffield Helay
Broadcast-ing station on 300 metres, the strength
being R 3. He was using a three-valve set.

A New York Wireless Wedding.
An enquirer on the telephone recently asked
the authorities of one of the New York Broadcasting
stations if the Wedding March could be played
by the station orchestra on the following day,
when he was to be married. "Sorry," was the
reply, "but we haven't an orchestra to-morrow.
Why not postpone the marriage a day, and we'll
see what can be done for you ? " This suggestion
was agreed to, and the \Vedding March was duly
broadcast as desired, two days later.

A New Irish Radio Society.
It is proposed to form a Hadio :Society for Tipperary provided that sufficient support is forthcoming. All interested in the advancement of
the amateur cause ~n the district are asked to
communicate with the Hev. E. Mackay, C.C.,
Gurtnahoe, or Mr ..Joseph P. Coffey, Abbeyville,
Fethard, or with Mr. Harold Goldsbrough, Shaftesbury House, Fethard, Co. Tipperary.

The • • Crystavox '' Loud Speaker.
With reference to the " Crystavox " loud speaker
exhibited by Messrs. ~- G. Brown, Ltd., at the

FORTHCOMING EVENTS.
WEDNESDAY, DECEMBER 5th.
East Ham and District Radio Society. At 7.30 p.m. At the
Church Army Social Centre, Barking Road, E. C. Lecture:
"Multi-Valve Sets."
Barnet and District Radio Club. At 8 p.m. At the Radio Club
Room, Bells Hill, Barnet. Lantern Lecture: "The Manufacture and Operation of the Cossor Valve." By Mr. W. J.
]ones.
B.T.B. Recreation Club, Rugby. At 7.30 p.m. At the Caldecott
Girls' School, Church Street. Lecture: " Design of Broadcast
Receivers." By Mr. W~ Forbes-Boyd.
Stockport Wireless Society. ·At 7.30 p.m. Lecture : " Circuit
Wiring Diagrams." By Sergeant Bunter.
Edinburgh and District Radio Society. At II7, George Street.
Business and Informal Meeting.
Manchester Radio and Scientific Society. At 7 p.m. At 16,
Todd Street. Lecture by Mr. Hand.
THURSDAY, DECEMBER 6th.
Derby Wireless Club. At 7-30 p.m. Lecture : "Some Gadgets
I have Tried." By :Mr. F. Harrison.
·ruord and District Radio Society. Informal Meeting.
Luton Wireless Society. At 8 p.m. At Hitchin Road Boys'
School. Lecture: "The Care and Maintenance of Accumu~
lators." By Mr. H. S. Barber.
Hackney and District Radio Society. Lecture : " The ' Popular
Wireless' Combination Set." By Mr. G. V. Dowding, A.C.G.I.
Kensington Radio Society. Lecture : " The Plug and Jack Method
of Switching Multi-Valve Sets." By Mr. Bland-Flagg.
FRIDAY, DECEMBER 7th.
Wembley Wireless Society. At 8 p.m. At Park Lane School.
Lecture: "The Valve." By Mr. W. E. Wallis.
Sheffield and District Wireless Society. At 7.30 p.m. At the
Dept. of Applied Science, St. George's Square. Practical Work.
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FORTHCOMING EVENTS (continued).
FRIDAY; DECEMBER 7th.
Leeds Radio Society. At 7.30 p.m. At Woodhouse Lane U.M.
Church Schools. Lecture: "Atomic Physics." By Prof.
R. Whiddington, M.A., D.Sc.
Norwich and District Radio Society. At 8 p.m. Annual General
Meeting and Election of Officers.
SATURDAY, DECEMBER 8th.
Borough of Tynemouth Y.M.C.A. Radio and Scientific Society.
Visit to Ashington Colliery for Wireless Experimentp.

MONDAY, DECEMBER lOth.
Kingston and District Radio Society. Lecture : " Methods of
Productio~ of High Tension Currents for Spark and C. W. Transmission, X-Rays, etc."

By Mr. W. Hamilton Wilson, M.I.E.E.

TUESDAY, DECEMBER 11th.
Plymouth Wireless and Scientific Society. At 8 p.m. At the
Y.M.C.A. Building, Old Town Street. Lecture: "Coil Winding."
:\Ir. P. M. Fowler.

Calls Heard.

ii, 1923

2~2~2~2~2~2a2R5~5·5~
5~5~5~5ft5~5U5•5msn5~
5-5~6K6~6~6~6~6~6~6~
8-8~8~8~8~8~8~8~8~0~

0 DV, 0 MN, 0 MU, 0 MX, 0 NY, 0 WQ, 0 XO, 0 XP, PC'l"l', 7 GB,
7 ZM, 1 AI, 1 BQ. (r-v.-r).
(Francis W. Garrett, 6 XL).
Margate.
2 FQ, 2IF, 2 JL, 2 MR, 2 MS, 2 OD, 2 OM, 2:QN, 2 QQ, 2 RH,
5 LP, 5 PU, 6 VR, 5 ZR, 6 IM, 6 OZ.
(J Byers, 6 TU).
Belfast.
2-2·2~2~2~2~2-2~5~5~

5RT,_5WR, 8ZZ, 8BG, ONY.

(F. R. Neill).

Broadcasting.
REGULAR PROGRAMMES ARE BROADCAST FROM THE
FOLLOWING EUROPEAN STATIONS :
GREAT BRITAIN.
LONDON 2 LO, 363 metres ; MANCHESTER 2 ZY, 370 metres ;
BIRMINGHAM 5 IT, 423 metres; CARDIFF 5 WA, 353 metres;
NEWCASTLE 2 NO, 400 metres; GLASGOW 5 SC, 415 metres;
ABERDEEN 2 BD, 497 metres ; BOURNEMOUTH 6 BM, 485 metres.
Regular daily progra=es. Weekdays, II.30 to 12.30 p.m.
(2 LO only), 3.30 to 4.30 p.m., 5 to 10.30 p.m. Sundays, 3 to 5 p.m.,
8.30 to 10.30 p.rn.
FRANCE.
PARIS (Eiffel Tower), FL, 2,6oo metres. Daily, 6.40 to 7 a.m.
Weather Forecasts; ro.5 a.m. (Thursday and Friday), 11.15 to
11.30 a.m., Time Signal and Weather Forecast; 12.0 noon, Livestock prices ; 3.40 p.m. (Saturday excepted) ; Financial report.
5.30 p.m. (Saturday excepted) Bourse Closing P1ices; 6.10 p.m.,
Concert or Address; 7p.m., Weather Forecast; 7.2op.m. (Sunday),
Concert and Address; 10.ro p.m., General Weather Forecast.
PARIS (Compagnie Francaise de Radiophonie EmissioDa
.. Radiola "), s~ I,78o metres. Daily, 12.30 p.m., Cotton, Oil
and Cafe Prices, News, Concert; 1.45 p.m., First Bourse Report;
4.30 p.m., Bourse Closing Prices; 4·45 p.m., Concert; 5·45 p.m.,
News and Racing Results; 8.30 to 9.30 p.m., News; g.Io p.m.,
Concert; 10 p.m. to 10.45 p.m., Radio Dance Music.
ECOLE SUPERIEURE des Postes et Telegraphes, 450 metres
3.30 to 4 p.m. (Wednesday and Friday), 7.45 p.m. to ro p.m.
(Tuesday and Thursday), Tests (Music, etc.) ; 2.30 p.m. to 7.30 p.m.
(Saturday), Tests (Music, etc.).
LYONS. YN. 3,1oo metres. Daily, 9-45 a.m. to 10.15 a.m.,.
Gramophone Records.
BELGIUM.
BRUSSELS, BAV, I,Ioo metres. I p.m. to 5.30 p.m., Meteorological Forecast; 9 p.m. (Tuesday), Concert.
BRUSSELS(" Rad.o Electrique ") 410 metres. Daily, H.30 p.m.
to 9.30 p.m., Concert.
HOLLAND.
THE HAGUE, PCGG. Temporarily suspended.
THE HAGUE (BeUllllen Leboretory), PCUU, I,o7o metres.
9·40 to I0.40 a.m. (Sunday), Concert; 9.40 to 10.40 p.m., Concert;
7-45 to IO p.m. (Thursday), Concert.
THE HAGUE (Velthuisen), PCEE, I,o7o metres.
8.40 to
9.40 p.m. (Friday), Concert.
UMUJDEN (Middelread), PCMM, 1,050 metres. Saturday,
8.40 to 9.40 p.m., Concert.
AMSTERDAM, PA 5, I,IOO metres (Irregular). ro to I I a.m.,
Concert; 5 to 6.30 p.m., Concert; 8.10 to g.xo p.m., Concert.

DENMARK.

LYNGBY, GI[E, 2,400 metres.
(Sunday excepted).

7.30 p.m. to 8.45 p.m., Concert

GERMANY.

Coventry.

2A2·2·2~2~2.2R2~2~2R

2n2~2~2~2~2R2~2~2~2~
2R2~2~2~2S2~2~2~2~2~
2~2R2R2ft2~2~2R2~5~5~
s~sns~5~5~.5B5a5m5~5~

6TX, 5YS, 5YZ.

(o-v.·r.)

(P. N. Goulston, 6JL).

Brixton Hill, S.W.z.
2•2n2~2~2~2•2~2•2~2•
2•2R2~2a2•2~2~2~2~2~
2-2K2R2K2~2~2~2n2n2~2~,

2n2~2•5~5~5~5~5~5~5~
5~5~5~5~5D5a5aom5~5m5ft
&~5~5~5m5~5~5~6•6•a~
a~a~6~6n6~6~6~6~6~6•

6 QB, 6 RJ, 6 RM, 6 WX, 8 AP, 8 AS, 0 MX, PCII, 7 ZT, HAAZ.
(o-v.-r.)
(A. Richardson).
Bradford.

2m2•2~2~2~2~2•2•2~2•
2~2m2a2n2m2~2n2s2~2~

BERLIN (Koenigswusterbansen), L.P., 4,ooo metres. (Sunday),
10 to II a.m., Music and Lecture; 2,700 metres 11 a.m. to 12 noon,
Music and Lecuture. Daily, 4,000 metres, 6 to 7 a.m., Music and
~:~~; 11.30a.m. to JS.30p.m., Music and Speech; 4 to4.30p.m.,
EBERSWALDE, >,930 metres. Daily, 12 to I p.m., Address
and Concert ; 7 to 8 p.m., Address and Concert ; (Thursday and
Saturday), 5.30 to 6.30 p.m., Concert.
CZECBQ..SLOVAKIA.
PRAGUE, PBG, r,8oo metres. 7 a.m., II a.m. and 3 p.m.,
Meteorological Bulletin and News; 4,500 metres, 9 a.m., 2 p.m.,.
and 9 p.m., Concert.
KBEL (near Prague), r,ooo metres. Daily, 6.20 p.m., Concet~
Meteorological Report and News.
SWITZERLAND.
GENEVA, BB 1 (Radio Club de Genllve). Temporarily suspended.
LAUSANNE, BB2, 1,roometres. Tuesday, Thursday, Saturday,
4 p.m., Concert; Monday, Wednesday, Friday and Saturday,
7 p.m., Concert.
SPAIN.
MADRID, z,6so, 2,200 metres (Irregular). 12 to r p.m., Tests.
MADRID, PTT, 400 to 7oo metres. 4 to 5 p.m., Tests.
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Important: The Annual General Meeting.
The Annual Generall\Ieeting of the Radio Society
of Great Britain will be held on Wednesday,
December l!lth, at 6 p.m. (Tea at 5.30), at the
Institution of Electrical Engineers. This will
be a businees meeting, and it is hoped that as large
a nlrmber of members as possible will arrange
to aHenrl.

Transmitter and Relay Section.
During the week ending the 25th November,
many members of the Transmitter and Relay
Section were endeavouring to work relays. This
was the first attempt at forming organised chains
of communication. Acting on experience gained
in the preceding tm<ts, the chains were formed when
possible of members resident within 50 miles of
each other. The results show t.hat. it is not easy
to establish perfect relay communication. It iP
a striking fa('t that several of the stations which
are received well at considerable distances-e.g.,
in France, Holland and even Switzerland-cannot
always be heard for certain at distances of only
50 or lOO miles.
Concurrenth· with the Franco-British tests,
arrangements· have been made with the Cercle
Vervietois d'Etudes Radioelectrique to listen-in
for signals on about 440 metres which will be sent
out by members of the Transmitter and Relay
Section early in December.
Reports regarding the reception of the French
amat-eur signals are being received and the substance
of these will be pub]ished after the conclusion of
the tests.
The views of the members of the Seetion are
invited on the transmissions of calibration waves
recently arranged. It is desired to as(•ertain the
extent to which these are made use of, and their
value to m em hers.

Electrical Steering of Aeroplanes.

3~7

senting one of the groups, he wishes the prize to
be taken by the next best selected exhibit sent in
by a member of the Woolwich Radio Society.
The second and third prizes go respectively to
members of the Sydenham and Forest Hill Radio
Society, and the l\iaidenheo:td and District Radio
Society.
The judging was done by Dr. \\T. H. Eccles,
assisted by a small committee, and the awards.
will be made by the President at the Annual
General Meeting on December 19th.
It was estimated that no less than 20,00(}
people actually passed through the stand of the
R.S.G.B. and examined the exhibits.
Votes of thanks were accorded to the School&
Radio Society for exhibits, and a special prize
was awarded to Catesby, of Mill Hill School for
a cleverly constructed recording set.
The Radio Research Board sent in at the request
of Dr. Eccles an interesting selection of charts
relating to atmospheric observations, which were
much appreciated.
Messrs. G. G. Blake, J. H. Reeves, M. Child,
F. Stanley, and Major W. H. Hamilton deserve
the best thanks of members for their energy in
contributing to the success of the Radio Society
stand.

Proposed Society for Golder's Green.
Sufficient support now being forthcoming, a
meeting has been called to form a Golder's Green
Radio Society, to be held on \Vednesday, December
5th, at 8.30 p.m., at 17, The Grove, Golder's Green.
(off Golder's Green Road). The chair will be taken
by Mr. J. H. Reeves, M.B.E., on behalf of the
Radio Society of Great Britain.
It is hoped that all interested will make a special
effort to attend, and it is requested that those
who propose to do so will telephone Hampstead
37!l2.

Correspondence.

\Ye are asked to announce that members of the
Radio Societv of Great Britain who desire to attend
To the Editor of THE WIRELESS WoRLD AND
the lecture ~hich will be given by Mr. John Gray,
RADIO REVIEW.
B.Sc., of the Institution of Aeronautical Engine·.rs,
" L 'Ecole Superieure " on a Crystal.
on "Leader Cable Systems for Electrical Steering
Sm,-Whilst listening in last night on a zinciteof Aeroplane~," at the Royal Society of Arts at
bornite crystal, at about 9.37 p.m., during the·
7.:~0 p.m. on December 14th, should send a posttime all B.B.C. stations were transmitting the
card to the Hon. Secretary of the Radio Society, _ " late news " from London, I was surprised to hear
Mr. L. MeMichael, 32, Quex Road, West Hampstead.
some music on about 450 metres wavelength.
As it quickly faded away, I turned on my valve set
The Wireless Exhibition.
and tuned it in to the same station, which subsequently proved to be " Ecole Superieure des.
At a recent Committee meeting of the Radio
Postes et Te!egraphes." I should very much like
Society of Great Britain, votes of thanks were
to know through your valuable journal if this
passed to the organisers of the All-British "Vireless
station has ever been heard before so far north
Exhibition, Messrs. Bertram Day & Co., and the
as Halifax on a crystal.
National Association of Radio Manufacturers, Ltd.,
Later in the evening, from 10.45 to 11 p.m.,
for having given facilities for the R.S.G.B. stand.
I heard it again quite well.
The interest taken in the apparatus sent in for
I also heard 6 BM, 5 SC and 5 NO at various
competition by the Affiliated Societies was gratifytimes, but due to fading, speech was only
ing to those who made the arrangements. The
readable occasionallv. 2 LO cam in at. readable
first prize was actually won by Mr. J. H. Reeves,
strength all the evei:ting.
of Kensington Wireless Society, but as this gentle·
Halifax.
H. \VHITAKER.
man is on the Committee of the R.S.G.B., repre-
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DISTORTION IN RADIO TELEPHONY
BY H. A.

THOMAs,

M.Sc.

DISCUSSION (continnedfrom p. 293 of pretJious issue).

Captain Ainslie.
The last speaker mentioned some practical
•points, and that has overcome my natural shyness,
and has emboldened me to address you for the
first time at one of these meetings. He spoke of
the application of a high resistance across the
.transformer-! forget whether he put it across
the secondary or primmy-as having a beneficial
oeffect. I have, for the last week or two, been getting
-considerable benefit from a tuned secondary to
the low frequency transformer. I put in a condenser
which runs up to somewhere in the neighbourhood
o0f about two to three microfarads, and it has a
•·eally striking effect. You can, for example,
tune in to the very bass quality of a bass voice,
.and you can tune out some of the screeching
.quality of a soprano voice ; you can differentiate
between the oboe and the clarionet, and it does a
great deal to enable you to hear the instruments
as the composer of the music originally intended
they should be heard. Another point has always
struck me-I have never really understood it,
and perhaps I may be allowed to ask for an explanation-and that is why distortion should be
so much less objectionable, or much less in evidence,
from distant stations. I am about seven miles
from 2 LO, but when we have a simultaneous
broadcasting I get a dist.inctly better quality
from Glasgow. I want more amplification, of
course. 'Vhy is it, when one is using a high fre·
quency amplifier and two low frequency valves,
there is less distort.ion than when using only just
the amplifier or one stage of low frequency ? Is
it that the overtones, which are so troublesome
<>ften, are dimmed by transmission through the
ether, or has it something to do with the initial
.amplitude of the waves as they strike the aerial ?
I ask because I get a neighbouring broadcasting
,;tation more pleasantly with no aerial than with
the ordinary outdoor aerial.
Mr. Blake.
Tt has given me very much pleasure to hear
the paper to-night, and I think we have to thank
the lecturer for the enormous amount of work he
has put into it. It has been a most useful paper.
There are one or two questions which I should
like to ask. Has the lectm·er tried out any experiments or plotted any curves with the Thomas
glow discharge microphone ; and if so what
results has he obtained.
This microphone was
<lescribed some time ago in an American journal,
.and had been used for broadcasting in America..
Also, has he carried out experiments with the Sym9ns
.arc transmitter ? It would be interesting to know
if either of these instruments has lessened the
defects he mentions, also with regard to the vibration of the homs. Of course, I expect we are all
familiar with these effects ; no wonder the speech
quality is far from perfect. It has come home to
me particularly this evening when thinking of
the very small movement of the diaphragm of

the loud speaking telephone, what a very small
movement produces the large volume of sound,
and that when we think of the whole horn vibrating
in response in the case of a badly designed horn;
it might be capable of giving out very nearly
as great a volume of souncl as the original movement
in the diaphragm, and it is wonderful that the
whole of the speech does not get absolutely spoiled.
T was also interested with regard to the electrostatic condenser. One similar to that described
by the lecturer was used some years ago by Dolbear,
and it is interesting to see that the condenser
i~ now brought forward again.
There is another
question I should like to ask, and that is with regard
to the audio frequency amplification. The re·
sistance coupled amplifier the lecturer spoke about,
T take it, was for audio frequency amplification
and not radio frequency amplification, because
T think it has not been proved possible to go much
helow 3,000 metres with a resistance capacity
coupled amplifier, and 1 would ask him what
wavelengths he listened to when he got t,he results
mentioned. T have very much pleasm·e in thanking
the author for his paper.
The President.
The paper that we have heard read to-night,
was a very deep one, and the discussion has been
a very good one. I have been very delighted at
the amount of insight and information conveyer!
by all the speakers. They have covered most
of the points, and I will, therefore, make only
very general remarks on the paper. In the first
place, is it not marvellous that. because somebody
is moving with the voice a small diaphragm,
a lot of other diaphragms distributed all over the
country are moving at the same speed and at
approximately proportional frequencies at various
distances ? A few years ago, if asked is it possible
to make a piece of metal move at speeds of 1,000
or 2,000 cycles per second at reasonably pro·
portional amplitudes to the amplitudes at the
place of origin, we should have said it was impossible,
and I join with the audience in feeling disappointed
that the author has attacked this wonderful
performance we all admire. But he has done it of
set purpose in order to emphasise his points.
Exaggeration is usually the best method of emphasie,
and I know he has been taking that standpoint.
As a fact, right up to the stage where he reaches
the high frequency circuits; he deals with what is a
commonplace in ordinary line telephony, which is,
after all, pretty good. In the ordinary line tele·
phony we have usually a carbon microphone,
we have one of these bad diaphragms he describes,
with all these natural frequencies and othE>r
defects, we have transformers with iron in them
at both ends, and yet we get through the diaphragm
at the receiving end speech so good that most
of us can recognise the voices of our friends
when they speak over the telephone. After all,
that is a vE>ry creditable performance, and when t,he
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author points out a ll these troubles that have worried
him, we discount them by t hinking of the wonderful
performance that the line telephone give;; up to
that stage. The high frequency circuits provide
~ther troubl01;1. The antenna itself provides troubles.
If it is sharply tuned, an a ntenna will resonate better
to the frequency of the carriet' wave than to t hat
~f the side band waves which we know are ne('ossary
in telephony, and therefore you get distortion iu
the act of 1·ad iation. Then the a uthor alluded to
distortion by t he m edium. There is ve1·y likely
to be d istort ion in the medium. Tbe medium is
~ne that appears to transmit different wavelengths
at diffe rent speeds ; the mathematical physicista
would call it a d ispersive medium. Therefore one
-expects hig h f•-equencies to travel at different
speeds than low frequenci es. I was s peaking to
Captain Round the othe •· e vening, and lle was
describing t he enormous u istortion they used
t,o get, and still get, in speaking from Eng land to
Holland at night on the sho1·t wavelength, and he
said that distortion was so dmadful at t imes that
the understanding of speech was utterly impossible,

~LL
~

j
I

I

I

FREQVEHCY

A

FREQU£HCY

B

and he suggested-and I think it is a very ingonious
s uggestion- that because t he medium through
which the waves travel is a dispet'Sive meditun,
in whic h the hig h f•-equencies travel at. a uiffe rent
:Speed from the low frequencies, t hm·efore the upper
tones of the speech a rrive befot·e or later thanL forget wh ich- the lower tones ; it is just as if
the piccolo of a band we re heard a bar nhead
of t he bassoon. H e suggests tha t thi>S is t.he <'S OS<'
of the distortion produced by t he medium, and it is
very possible, it seems to me. There i:; an other point where tbe distortion comes in prominently ;
it was noticed long before the war, when telephony
was in it.s infancy-it was noticed first in Germany.
lt was found that if t he c ircuit were higl•ly select:i\·e,
t hen there wns distortion because the ret·eivingantenna favoured one wave mot'C than anothe1·.
If you h ..ve a carrie r wave of 11. tnillion, and trnnsmit a note of I ,000 frequency, tlwn there is a
high frequency component present ca rry ing that
note, and its value is one million and one t.housund.
If t he receiving antenna is sha •·ply tuned, it re·
eeives one millio n better than it· •·eceives a million
.und a t housand, and bette1· t.han it mceives one
million and five hund•·ed, and. in fact, a ll these
fmquencies are received w ith different strengths.
A resona nce curve of an ideally sharp receiving
system is shown in Fig. A.
It is an exceedingly steep cu•·ve, and 1 hnve
-exaggerated it to make my point clear. If the
•·eceiv ing system is tuned to a million, then a million
und a thou.<;and mig ht be reproduced only by a
very small a m ount; a million and five hund!"Cd
would be reproduced stronger, a nd a millio n stronger
still. The reproduction of distortion by that
means was well known before t he wa r. But since

the boom in broadcasting in America, Jilte r ci1·cuits
are being designed, a>:~ M.r. Com'Sey mentioned,
w ith which you get the shape of resonance c urve
given in Fig. B, so t hat one million comes in
the centre, and one million and three thousand also
comes o n the fl at portion of the curve (on A and B)
a nd therefore everything is produced with about
equal intensity. 1 wish that some of our experimenters in this country would ttu·n their attention
to this m atter because it rnuy be the next movement
in the rlirection of improving the receiving of
speech and of mus ic. One of the speakers t'Cmtuked
on the width of the wave l>tllld required for broadcast.ing. It is interesting to notir,e t hat in New
York one of the newest of t he hroadcast ing stations
set up by the Radio Corpomt.ion has got a single
antenna on t he top of a hig h building, e xcited by
two c ircuit!'. One ci1·cuit is, l t hink, ou 11 400
metres wavelen!rth. That sends out c lm;sical
music-what th~y ca ll in America the h ighbrow
stuff (la ughter)- and t.he other circuit, working
on the same nerinl, is ·150 metres in w•tvelength,
and is sending out jazz tultl other popular items.
I n New Yot·k, and in t he distric t all round, a ny body
who likes apvea1·s to be able to tune to o ue or the
other of t hese, and pick out eit.her concert., ncrord ing to tMte. That ,;hows that 50 m etre~ of wavelength is mnple diflerenc>e for sepamting stations
in the same ne ighbo urhood, and that answers
one of t.he questions whid1 was t·aised. I will not
take up a ny m ore of your time, hut wi ll ask the
autho•· to reply to t he discussion.
(To be concluded.)

A VARIO -TRANSFORMER.

A var-icnneter with a dcntble SP.t of 1vimi'inga, ""
explained on page 247, November 21st ·i,;11ue.
PletJOpolilan Vickers, Ltd.
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SOCIETIES
Particulars of Membership of any Society can be obtained on application to the Secretary.
Societies marked with an asterisk are affiliated to the Radio Society of Great Britain.

SHEFFIELD AND DISTRICT WIRELESS
SOCIETY.*
On :r\ovember znd, Mr. C. F. Newton
\Vade, the Postmaster-General of North
Borneo, artd one of the Society's VicePresidents, delivered an address on
" Wireless in the Far East." The
excellent lantern-slides which the lecturer
exhibited showed the difficulty of laying
ordinary land-lines through the dense
tropical jungle, and made manifest the
extreme utility of wireless telegraphy
in such circumstances.
As might be expected, continuous
wave working was very much superior to
spark transmission systems, said the
lecturer, and was being increasingly
adopted in the Far East.
Hon. Sec., R. Jakeman, "Woodville,''
Hope, near Sheffield.

on October 31st. Mr. J. H. Reeves,
the representative of the extra Metropolitan VVireless Societies, explained to
the members the advantages of unity
from the wireless experimenter's point
of view.
Mr. N. F. Scaife then gave a lecture on
"The Manufacture of Wireless Valves."
The lecturer, who is engaged professionallv
in the manufacture of a well-knowi1
valve, presented a very lucid and interest~
ing account of the various processes
employed during the making of the
"New Aladdin's Lamp " as it has bet>n
called.
The Hon. Sec. will he pleased to hear
from those desirous of becoming members
of the Club.
Hon. Sec., H. A. Green, 100, Pe11att
Grove, Wood Green, N.22.

THE WOOLWICH RADIO SOCIETY. •
Mr. Bartle, of Blackheath, spoke, on
October 31st, on the possibility of running
a wireless station entirely from the electric
mains (A.C.), first giving details how
to make a transformer to transform the
A.C. current either up for H.T. supply
or down for L.T. Dealing with rectifiers
for H.T., the lecturer gave details of
an electrolytic type, which he had found
most efficient. Methods of smoothing
the rectified current were then touched
upon, and the lecturer claimed that with
sufficient capacity all trace of ripple
could be wiped out, both in receiving and
transmitting sets.
The Society holds meetings every
Wednesday evening, 7.30 to 10 p.m. at the
Y.M.C.A., Thomas Street, Woolwich.
Wireless enthusiasts in the neighbourhood
are cordially invited to attend.
Hon. Sec., H. J. South, 42, Greenvale
Road. Eltham, S.E.

THE FULHAM AND PUTNEY RADIO
SOCIETY.*
On November 16th, an interesting
informal discussion took place on the
design of some modem component
parts which had been tested.
It was agreed that the Club's five-valve
set and other apparatus, such as batteries,
loud speaker, etc., should be lent to
members for the nominal fee of xs. to go
towards the Club's funds.
Hon. Sec., H. Finlay, 169, New King's
Road, S.W.6.

AFFILIATED SOCIETIES OF
YORKSHIRE.
A well-attended meeting of delegates
from affiliated societies in Yorkshire met
at the Guildford Hotel, Leeds, on Satnrday,
October 2oth. The qnestion of the re·
constitution of the Radio Society of
Great Britain was discussed, and a small
committee was appointed to draw up a
scheme for submission to a further
meeting.
Communications should be addressed to
the Hon. Sec., The Huddersfield Radio
Society, 14, John William Street, Rudders~
field, or The Halifax Wireless Club,
26, Glen View, Halifax.
THE NORTH MIDDLESEX
WIRELESS CLUB.*
The question of the desirability of
closer co~operation between the Radio
Society of Great Britain and its affiliated
societies was discussed at the meeting
of the North Middlesex Wireless Club
at Shaftesbury Hall, Rowes Park, N.,

THE RADIO SOCIETY OF MGHGATE. *
A lecture was given on November 2nd,
by Mr. G. A. V. Sowter, B.Sc., on the
subject of " Rectifiers., Mr. Sowter
outlined the relative merits of an alternating and a direct current supply from
the lighting mains from a wireless point
of view. An explanation was also given
of the smoothing action of inductances
and condensers when used as filters to
convert a pulsating unidirectional current
or voltage into a smooth direct current
or voltage. Mr. Sowter then dealt with
rotary converters, and details were given
of how to use a .. Volta1ite" cycle
generator for this purpose.
On November 9th, Mr. F. G. S. Wise
lectured on " The Growth of a Transmitter." In the course of his remarks
Mr. Wise urged experimenters to regard
the possession of a transmitting licence
as a privilege, and to value that privilege
very highly.
On November 16th a sale of apparatus
was held. A large number of members
brought along apparatus which, although
in good condition, they did not wish to
be encumbered with. The result was a
very fine display, putting tbe White City
Exhibition quite in the shade ! A
brisk sale was maintained throughout
the evening, and the Club funds benefited
quite handsomely. (Ten per cent of the
takings were handed over to the Treasurer).
Members are reminded that on and after
November 3oth the Society's headquarters

will be moved to'Edco Hall, 270, Archway
Road, where meetings will be held every
Friday at 7-45 p.m. Full particulars
of the Society may be obtained from the
Hon. Sec.,]. F. Stanley, B.Sc., A.C.G.I.,
49, Cholrneley Park, Highgate, N .6.

WEMBLEY WIRELESS SOCIETY.*
On Friday, November 16th, Mr. L. V.
Gordon, B.Sc., gave an instructive paper
on •' Distortion.''
The lecturer opened with the rudiments
of sound, and explained the principles
of ether wave transmission. Comparison
was made between crystal and valve
detectors and the causes of distortion due
to amplifying valves were described.
A constructive discussion ensued
Hon. Sec., W. R. Mickelwright, ro,
Westbury Avenue, Wembley, Middlesex.
HONOR OAK PARK RADIO SOCIETY.
A lecture on " Dual Amplification "
was given by Mr. J. C. Macvey on November r6th.
The lecturer drew out various reflex
circuits, and explained the principles of
the system, following with a description
of the design and making of his own
two-valve set, which he proceeded te
operate, using the outdoor aerial, an
indoor aerial, and finally with both
aerials and earth entirely disconnected,
using a tin plate in the lid of the cabinet.
The tone of the music on the Society's
Amplion loud sepaker was particularly
good, owing to the crystal detection
incorporated in the circuit.
Hon. Sec., G. J. Price, 22, Honor Oak
Park.
BELVEDERE, ERITH AND DISTRICT
RADIO AND SCIENTIFIC SOCIETY.
On Monday, November 12th, the
secretary continued his elementary lee~
tures on radio work, the subject for the
evening being" Capacity and Inductance."
These two important quantities formed
the basis of wireless as generally understood, and the lecturer observed tbat it
was impossible for anyone to make
progress in wireless or allied phenomena
unless he made himself thoroughly
acquainted with these fundamental
principles.
On Wednesday, November 14th, the
members at Morse instruction were
given a novel method of determining
the correct timing and spacing, which is
of the utmost importance in good Morse
signalling.
On Friday, November r6th, Mr. A. H.
Norman gave a lecture on " Faults in
Receiving Circuits." After detailing the
most common faults likely to be met with
in simple crystal circuits, the lecturer
proceeded with faults in valve circuits,
and their remedies.
A discussion
followed, during which several members •
difficulties were satisfactorily solved.
Hon. Sec., S. G. Meadows, no, Bexley
Road, Erith, Kent.
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RADIO CLUB.•
A visit was recen tl y paid uy the
members to the M:ll"coniphone showroom s ,
S owcastle-on·Tyne, where a n en joyable
eYcning was spent. Several of tbe
Marooni Company's broadcast r eceivers
were demonstrated, r eception from the
local broadcasting station (S NO) being
elloellen t , both as to quality and s trengt h.
Al though the a ttendance was poor, t hose
members who were present keenly a ppre·
ciated Mr. R. B. Arms t ronK's t a lk.
Mee tings of this Club will be held e\·err
Thursday evening in future, commencing
at 7.30.
Those interes ted in wireless in the
rlis trict are u rged to becoll'e members.
a nd are cordially in vited t o t he Club
room, a t 34, King S treet, any Thur sday
evening.
Hon. Sec., W. Smith, High Dock House,
South Shie lds .

33 1

which he is a n acknowledged a u thority.
He expla ined very full y the causes of
d ls torhon a nd of t he p roduction of
oscilla tions in a mplifiers, and showed how
amplifiers may be s t abilised.
Hon. Sec., R. jakeman, " \ Vooclvil le.''
Hope, SheOield.

On November 16th Mr . W. J. Featherstone gave an interes t ing Jec ture on
" Re lays in Line Telegraph Working."
New members will be welcomed , and
full part icular s will be s uP.plicd by tl.w!
Hon . Sec., H . Nigh tscales, ' Glen-Avon,"
Cottingha m R~d, HulL

TBE LEEDS RADIO SOCIETY.•
On November 9th Mr. ] . Croysda le
lectured on 11 E xperime nta l S tation !5 US,'.'
descri bing various a erialaud ear th sys tems
that had been used . The antenna design
was prima ril y governed in this case by
tra nsmission , reception being inva ria bl}"
effected by means of fra me or ot her indoor
aerials. 6 us wor ks a t a ma ximum powe r
of xo watts on I.C.\\7•• on wavelengt h!'\
15 0 to 200 me tres. Dutch a mateurs ar~
easily worked. For reception th r single
valve Armstr ong super is usually pract ised
with a four-foot fra me. U.S. a ma tt!urs
a nd broadcost tr affic had been logged .

WESTERH METROPOLITAJI
ASSOCIATION OP APJ'ILIATED
SOCIETIES.

A meeting of the delega tes from
Wes tern Metropolitan Affiliated Societies
was held at 2 , Penywern Road, Earl's
Court, on Thursda y, Nove mber 15th.
The Association is receiving t he support
of the majority of societies in tbis a r ea,
a nd it is expected t hat the three outst a nding SOCie ties will have a ssented
befor e the nex t m eet ing. A.rra ngemeots
a re being made for the intr rchange of
lec tures th roughout the societies of the
Assoc ia tion . a nd by common consent the

A recent photograph of some of the studen ts at the London Telegmph 1'ra·i ning College, Earl's Court, S . W. 5.
'1'BE MAJICBES'I'ER RADIO
SCIENTIFIC SOCIE'l'Y.•

Mr. L . ] . Woods, the Hon. Secre tary of
the Halifax Wireless Club, on Wednesday,
November2ISt,gavebis talk on" Wireless
Circuits.'' This was illust ra ted by lan tern
slides, and proved of grea t interes t t o a ll
present. The lect urer dealt with a ll t ypes
of circuits in a very lucid manner, a nd
explained the advanta~es and disadval1 ·
tages of each particu lar 4 book-up" in turn .
The lecturer r ecommonded t he neutrodyne
for efficient "and selective working. A
cordial invitation to a iJ amateur s is
extended by the above Society. Meet ings
are held every Wednesda y, at 7 p.m ., a t
bc;.dquarte1s.
Hon. Sec., G. A. F . Mercer, u 6, Rurton
Road, Withington, Manches ter.

SBEFPIELD AND DISTRICT

WmELESS SOCIETY.•
On Friday, November I 6t h, the Societ y
a gain welcom ed lllr. J . Hollingwor th,III.A.,
of the s taff of the Na tional Physical
Laboratory. Mr. Hollingwortb deliverf d
a-n exoeedingly fascinatin g a nd instructh·c
l-tctore oo. " Amplifiers," a subject upon

An instruct iona l meeting was he ld on
November I6tb. Mr. R. E . Timms (Hon.
Treasurer ) described his three-valve
r eceiver, which gives excellent results.
On November 23rd the discussion was
continued u pon Mr. W . G. Marshall•s
paper, r ead at a r ecent meeting, on tbe
subject of "The Propagation of Electrom a gnetic Waves.'' Hearty support was
gi\'en t o the d iscussion , which Mr. Marsha iJ
very abl y led.
Hon. Sec., D. E. Pc ttigr cw, 37, Mex·
bor ough Avenue, Leeds.

'1'BE WIRELESS SOCIETY OF HULL
AJID DISTRICT.•

The Society con t utues to make p rogress,
although t he advent of new member s
would be acceptable . Two lectures have
been r ecentl y deliver ed by Mr. Atklnson
(of U1e l granic E lectric Co., Bedford) a nd
the President, Mr. C. B. Snowden, the
subjects being r espectively '1 The Screening of Aer ials a nd the Construction of a
Five-Valve Set" and "The Care of
Accumulators." Mr. G. E . S teel reoently
described a new wavemeter a cquired by
the Society for the benefit of members.

question of interference caused by transmitters in the London a rea will be gone
into wi th a view t o s topping this nuisance
or at leas t cu tting it down to a great
extent. The Secretary will be pleased
to s upply particulars to societies of t his
area not yet alftliated to the R .S.G.B.,
and to assist in t he formation of similar
bodies thr oughout the U.K.
H on. Scc :t L . llland F lagg, 6I, Surfington Road . n ayswater , London, W.2.

NORTH MIDDLESEX WJRELESS

CLUB.•
The above Club held its 127th mee t ing
at Shaftesbury H all, Bowes Park, N., on
Novem ber 14th, Mr. A. G. Artbur b eing
in tbe chair.
An intcrcs tin~ lecture on .. Wiring
Receiving Pane l 'was give n by Mr. W. A.
Saville. After referring to the very com plicate-d and usua lly inefficient met hods
ad op ted b y some amateurs in wiring UP.
radio appara t us, Mr. Saville explaine<J
that his object was to demonstrate that
by the use of a little fore thought ini the
lay-<>ut o f the components, and by
... picking up" as many points a s jlossible
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with one wire, a much simpler and there~
,fore more effective system of wiring could
be obtained.
The set chosen for demonstration was a
standard three-valve set with one stage
each of high frequency and low frequency
amplification. Mr. Saville took each
·circuit separately, first completing the
filament circuits, then the plate circuits,
and so qn. The result was certainly much
less complicated than the average threevalve receiver, and the shortness of all
.high frequency leads was very apparent.
Hon. Sec., H. A. Green, roo, Pellatt
Grove, Wood Green, N.22.
WIMBLEDON RADIO SOCIETY. •
The winter session of the above Society
is now in full swing, and meetings are held
weekly at headquarters, 59, Church
Road, Wimbledon, S.W.rg. At a special
general meeting held on Thursday, November 15th, Mr. W. ]. Rawlings was elected
to fili the vacancy on the committee
occasioned by the departure of Mr. E. W.
Webb for Gibraltar. A special" Works"
committee of five members was also
elected to carry out the construction of
the Society's receiving and transmitting
sets. This committee will have the
advice and assistance of Mr. T. Allison
(5 PU) and Mr. J. Wood, and it is hoped
that before long the Society's call sign
(6lB) will be heard in the ether.
Some members find that Thursday is
-an inconvenient day for their attendance
.at meetings, and a b1lllot is to be taken
·on this point. It is probable that Friday
will be chosen as an alternative. Morse
practice, under the supervision of Mr. J.
Wood, has commenced. It may be
1nentioned that the subscription for the
winter session has been fixed at exactly
half that for the full year, and intending
new members should lose no time in
'Communicating with the Hon. Sec.,
Mr. C. G. Stokes, of 6, \Vorple Avenue,
Wimbledon, S.W.rg.
ILFORD AND DISTRICT RADIO
SOCIETY.*
On November 15th Miss Denton
lectured upon, and demonstrated, the
" Reception of Long Distance Telephony."
Miss Deuton showed us what could be
done in the reception of some of the littleknown continental stations, and received,
.among other stations, Prague, whose
music was made audible to the audience
<>n a loud speaker.
Miss Deuton explained the circuit used
(one H.F., detector and 2 L.F. valves),
and gave us a checked schedule of the
times and wavelengths of the European
transmissions.
The lecturer was accorded a very
hearty vote of thanks, and it is to be
hoped that more ladies will join our ranks,
as apparently they make good "radio
fans."
Hon. Sec., L. Vizard, 12, Seymour
Gardens, Ilford.
THE NORTH LONDON WIRELESS
ASSOCIATION.*
A meeting of the above was held at the
headquarters in the physics lecture
theatre at the Northern Polytechnic
Institute, on Monday, November 19th,
at 8 p.m.
The lecturer for the evening having
been prevented from attending, the
Club's newly constructed 2 L.F. valve
panel was put into operation behind a
crystal detector and various plate voltages
up to 240 volts, and grid cells were tried
out, the results being recorded on the
loud speaker.
Amplifying from a microphone circuit
operated by a gramophone was also tried
with fair results. Owing to a marked
difference of opinion on the quality of the
reproduction, it was proposed to have at
the next meeting a comparison test of
loud speakers. Six members offered each

to bring a different make of loud
speaker, it being regarded as a good
opportunity for tracing the fault to the
weak link in the chain of amplification
and reproduction.
The _Hon. S~~etary would be pleased
to receive enqwnes regarding the Association from prospective members at the
Northern Polytechnic Institute, Holloway,
London, N.7.

BOROUGH OFTTYNEMOUTH Y.M.C.A.
RADIO AND SCIENTIFIC SOCIETY •
At a meeting of the above Society, held
on Thursday, November 15th, Mr. Duncan
G. Scott gave a lecture upon" Aerials and
Earths." The speaker dealt with this
subject in a very lucid manner, his
remarks being much appreciated by all
preseot.
On Saturday, November I7th, a party
of members paid a visit to 6 NO. After
being shown around the studio and the
engineers' control room, the party
proceeded, under the able guidance of
the station engineer, to inspect the transmitting apparatus. The best thanks of
the Society are due to Mr. E. L. Odhams
station director, and to the efficient
guide.
Hon. Sec., L. L. Sims, Radio Society,
Y.M.C.A. Buildings, Bedford Street
North Shields.
'
WEMBLEY WIRELESS SOCIETY.•
On Friday, November 23rd, Mr. B. P .
Rossi, President of the jnnior section,
gave a resume of the Society's activities
from the time of its inception over twelve
months ago. The Junior Hon. Treasurer
and Secretary gave demonstrations with
their valve sets.
Hon. Sec., W. R. Mickelwright, 10, Westbury Avenue, Wembley, Middlesex.
TOTTENHAM WIRELESS SOCIETY.
On Wednesday, November 14th,
Mr.]. V. Mulholland, of Eustace Watkins,

Ltd., demonstrated with the "Gambrell
inductance," and fully explained its
good points compared with other types of
coils. Many questions were asked, each
of which received a satisfactory reply.
On Wednesday, November 21st, Mr.
Nealereadapaperon ''Rejector Circuits.''
Besides showing diagrams of his circuits,
Mr. Neale gave notes as to their relative
efficiencies. Unfortunately the most
efficient circuits, both as regards losing
unwanted signals and receiving those
desired, were rather complicated.
Mr. Snow followed 1\lr. Neale with a
brief talk on crystal circuits, after which
the meeting was opened fOr general dis~
cussion and experiment. The Secretary
has pleasure in announcing that the
President (Prof. A. M. Low) has kindly
presented the Society with a Cup to be
competed for, particulars of which will be
announced at the next business meeting.
Hon. Sec., S. ]. Glyde, 137, Winchelsea
Road, Bruce Grove, Tottenham, N.7.

SALISBURY AND DISTRICT RADIO
SOCIETY.
A meeting of the above Society was
held on Thursday, November zznd, when
Major Hallett gave a demonstration of his
set.
A. most instructive and enjoyable
evening was spent, from which the
members derived great benefit. Manv
thanks are due to Major Hallett for all
the trouble he took in preparing his
demonstration.
Joint Hon. Secs., H. F. Futcher, S. W.
johnson, 19, Fisherton Street, Salisbury.
THE BIRMINGHAM WIRELESS CLUB.
At the fourth annual general meeting
the word " Experimental " was ruled out
of the Club's name. On Friday, November r6th, Mr. F. W. G. Towers gave a
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very interesting lecture on ''Valves"
describing their working and uses. The
President, Dr. J. R. Ratclifie, was in the
chair.
·
Hon. Sec., H. G. Jennings, 133, Lady·
wood Road, Birmingham.

RADIO ASSOCIATION OF SOUTH
NORWOOD AND DISTRICT.
On Thursday, November 15th, at
headquarters,_ Mr. J. L. Jeffree (li FR),
gave a detatled account of a recent
visit he had made to 2 LO, describing
the control room, studio and generating
plant in a thorough manner.
Mr. E. A. Saunders (b SF) then opened
a discussion on " Reaction.,
This
gentleman is not only a real experimenter
but a decidedly good humorist, and hi;
outlines of the principles of regeneration
delighted his audience.
Hon. Sec., C. H. P. Nutter (5 DB),
Radio Corner, 243a, Selhurst Road,
Norwood Junction, S.E.zs.
THE WEST LONDON WIRELESS AND
EXPERIMENTAL ASSOCIATION.
At a meeting held on November rgth,
Mr. W. T. Fair read a paper entitled
" Construction of a Buzzing Wavemeter."
At a meeting he Id on November 2oth,
Mr. P. Lowry-Mullings read a paper
entitled " Crystals for Wireless Recep·
tion." This was a paper by Mr. Balhachett, read before the ] unior Institution
of Engineers on October 26th last. Mr.
W. Casson then gave a report of the
meeting which he attended at the Royal
Society of Arts on November 14th,
when a lecture and demonstratioQ:, were
given dealing with the process of trans·
mitting and reproducing writing, drawing
and photographs without wires, by
M. Edouard Belin.
Hon. Sec., Horace W. Cotton, 19,
Bushey Road, Hayes, Middlesex.
THE WARRINGTON RADIO ASSOCIA·
TION.
The third meeting of the winter session
1923-24 took place at Atkinson's Care,
Bridge Street, on November 23rd, Mr.
W. F. Welsby took the chair.
Mr. W. H. Taylor gave a lecture on
" Inductance and Tuning Methods,"
and ~earty appreciation was shown in
the usual manner.
Hon. Sec., S. K . .dughe· Stockton
Mount, Stockton Heath.

KINGSTON

AND DISTRICT RADIO
SOCIETY.
At the recent annual general meeting
of the Society much business relative to
the amendment of the existing and the
formulation of new rules found necessary
from the experience gained during the
year's working was dealt with, and owing
to a reduction in rent it was also foWld
possible to decrease subscriptions. It
\\'as also decided that a rule should be
made permitting a member to bring a
visitor to any of the ordinary meetings,
and there is every indication that the
privilege will be well exercised.
The following officers were elected for
the ensuing year :-President, Capt.
S. R. Mullard, M.B.E., A.M.I.E.E.;
Vice-Presideot, Mr. W. Hamilton Wilson,
M.I.E.E.; Chairman, Mr. T. W. Bloxam,
M.I.E.E. ; Vice·Chairman, Mr. R. C.
Older; Hon. Treasurer, Mr. A. A. Woods.
The Hon. Secretary's report was highly
satisfactory, and the Hon. Treasurer's
report and statement of accountS revealed
a gratifying state of affairs, and there will
be a balance in hand of about £5 when
the outstanding arrears are received.
Hon. Sec., R. J. W. Lankester, Wanderings Farm, I{ingston~on-Thames.
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This section of the magazine is placed at the disposal of all readers who wish to receive advice and.
·information on matters pertaining to both the technical and non-technical sides of wireless work. Readers'
should comply with the following rules :-( 1) Each question should be numbered and written on a separate
sheet on one side of the paper, and addressed " Questions and Answers," Editor, The Wireless World
and Radio Review, 12/13, Hen·rietta Street, London, W.C.2. Queries should be clear and concise.
(2) Before sending in their questions readers are advised to search recent numbers to see whether the same
(3) All questions will be answered through the post. Those of
queries have not been deaU with before.
general interest will also be published. (4) Every question, except those under (5) below, should be
accompanied by a postal order for ls., or 3s. 6d. for a maximum of jour questions, and also the coupon
taken from the advertisement pages of the current issue.
( 5) For the benefit of those readers who would
rather not pay the charges, a free Questions and Answers Coupon will be placed in the advertisement
pages of the first issue of every month. This coupon should accompany the question submitted, together with a
stamped addressed envelope. The free coupon is valid for the current week only. (6) In view of the fact
that a large proportion of the circuits and apparatus described in these answers are covered by patents,
readers are advised, before making use of them, to satisfy themselves that they would not be infringing patents.
(7) Four questions is the maximum which may be sent in at one time.
• • A.G.S. '' (Hailsham) has a receiver in which
the degree of amplification given by the L.F. valve
is not satisfactory. He describes certain effects
and asks for the probable cause of the trouble.
It seems probable that the loss of efficiency in
the L.F. stage is due to self-oscillation at a frequency
above the audible limit. To prevent this, try
connecting a 2 pF condenser across the H.T.
battery, and if necessary a 0·5 MO resistance in
parallel with the secondary winding of the L.F.
transformer. The effect should be tried of reversing
the connections to the primary transformer winding,
keeping O.S. connected to the grid and I.S. to the
filament.

pressed in " kilocycles "
per second."

or

" thousand

cycles

"NEON " (Ade1) asks (1) For a diagram
showing the method of using neon lamps to rectify
the output from an ex-Army "T. V.T." generator.
(2) Why the H.T. terminals of the "T. V.T."
unit are marked + and T"" when rectification
is necessary. (3) What is the natural wavelength
of a coil 6" in diameter, wound with 21 turns of
No. 18 S.W.G., spaced!" apart. (4) If a single·
valve transmitter circuit submitted is correct.
(I) We would refer you to the article on page 106
of the issue of October 24th. (2) The output

" J .R." (Southend) asks if it is possible to
construct anode resistances, as he has a supply
of ebonite tube of a convenient size.
Anode resistances have been made by packing
an ebonite tube with a mixture of finely-powdered
charcoal or coke and chalk. The results, however,
are not satisfactory, and we recommend that
you purchase the resistances from a reliable maker.
"C.K." (Streatham, S.W .16) is able to
receioo all the Briti..~h broadcasting and most of the
Continental stations, but is unable to recei?Je the
American broadcasting stations, and wishes to know
the sizes of coils required for the latter stations.
The reception of American broadcasting is by
no means easy, and success will depend upon the
meteorological conditions and amount of jamming
present at the time of listening. American broadcasting stations transmit on wavelengths between
300 and 550 metres, so that the coils with which
you receive British broadcasting will be suitable.

"J .C.E." (Worthing) asks the meaning of
the term "Kilocycle."
The frequency of a wireless signal is sometimes
given instead of the "·avelength and is then ex-

Fig. l.

Small power transmitter connections.

" NEON " (Adel).

obtained from the "T.V.T." unit is equivalent to
an interrupted direct current, since the impulses
in one direction are much greater than those in
the other. The use of neon lamps for suppressing
the small negative half-cycles in this current can
only be regarded as experimental and large smoothing chokes and condensers would have to be used
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before the unit could be used in a telephony transmitter. (3) The wavelength of this coil would
be approximately 50 metres. (4) The circuit
suggested is not very satisfactory. We recommend
that you use that given in Fig. 1.

'' D.L.'' (Aberdeen) asks questions concerning
the N eutrodyne receiver described in the issue of
Apr·il 21st, 1923.
The secondary of the high frequency transformer may be connected to either the positive
or negative low tension terminal, the object being
to ensure that the third valve is acting as an
efficient detector. The use of switching arrangernents in this receiver is not to be recommended
on account of the stray capacities which are introduced. These stray capacities and possibly
coupling between the high frequency transformer
are undoubtedly the cause of much of your trouble.
The tendency to self-oscillation should be reduced
to a minimum by changing the relative positions
of transformers and connections and the neutralising
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"H.C.E." (Clapham Common) aBks for
data for constructing a step-up transformer to the
following specification :-Input, 205 volts at 50.
cycles; Output, 15 watts, 1,000 volts, 15 milliamps.
If the core has a cross section or area of 4 sq. ins.,
the number of primary turns should be 615, and
the number of secondary turns 3,100. For the
primary we suggest you use No. 20 D.C.C., and for
the secondary No. 34 or No. 36 D.S.C. You could
wind the coils upon a bobbin which is 4" long.
If you wish to reduce the size of the core, then
the number of turns should be increased accordingly.
For example, if you wish to use a core with a
cross section of only 2 sq. ins., then you must
use double the number of turns in the primary
and secondary windings, and in this case it would
be better to use No. 36 D.S.C. for the secondary.
The core must be carefully constructed so that it
is complete ; there must be no air gaps in the
magnetic circuit. ·vve cannot say exactly the
size of the bobbin, because a good deal depends
upon the method of winding. Skilled winders

L---------------------~----------------------~-------o+~~

Fig. 2.

" C.H.'' (Kingston-on-Thames). Connections of receiver with H.F. (ttmed anode) detector and
note magnifier with switch to connect reaction coil to anode or aerial ct:rcuits.

condensers could be used to eliminate any slight
self-oscillation which cannot be eliminated by the
above methods. The addition of low frequency
amplifying valves does not in any way affect the
working of the high frequency portion of the receiver.

are often able to get the wire into about half t.he
space taken by one who has not much practice.
We suggest that you put a thin layer of paper
between every two or 'three layers of the secondary
winding.

"C.H." (Kingston-on-Thames) asks (1) Fol'
a diagram of a three·vctlve nceiver ( 1- V -1) with
reaction to either the aerial or tuned anode circuits,
and with switches to cut out the H.F. and L.F.
valves. (2) The number of plates required for the
variable condensers used in the above receiver.
(2) The
(1) The diagram is given in Fig. 2.
number of plates required will depend upon their
area and upon the thickness of the spaeing washers
which it is proposed to use. We would refer you
to the article on " Condensers " in the issue of
June 9th.

'' L.E.'' (Leicester) asks for the condition8
under which transmitting licences may be obtained.
Application for a transmitting licence should
be made to the Secretary of the Post Office, London.
lt is neeessary to state what experiinental work
you intend conducting. vVhether or not the Postmaster General will grant you permission to use an
outdoor aerial depends essentially upon the natum
of these experiments. If the work could obviously
be done using a dummy aerial only, then he will
not grant you permission to eonnect up to an
outdoor aerial.
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SWITCH DESIGN
FOR USE IN MULTI-VALVE CIRCUITS.

B

OTH the barrel and disc type switches
shown in the accompanying photographs were designed for the purpose
of changing the value of inductance
in three or more circuits simultaneously with
one control, which with the addition of
variable condensers would permit of the
reception of wavelengths from 300 to approximately 4,000 metres.
The design of the barrel switch, as will be
seen, necessitated the employment of
comparatively large metal surfaces, which
detail was viewed with disfavour from the
·p oint of view of capacity losses, so much so
that the design of a further model was
proceeded with and which has for convenience been referred to as the " disc
type." It will be noticed that the surface
of the metal segments and brushes are
much smaller than those on the barrel

A disc type switch (back view).

as see from the dial and index on the
front of .the instrument which position
the switch is in and whether it is in
true position .
Where switches are thought to
be necessary for a certain class of

The barrel type of switch.

type, and beneficially arranged. In this
respect the switch justified the effort, but
unfortunately in its present form it was
found to be not quite so reliable as the barrel
pattern for hard and continuous use.
Both types have been designed for fixing
behind panels and have for this reason been
provided with pawl and register devices,
which detail is dissimilar in the two models.
The register of the pawl in notch (on the
barrel type), and hollow (on the disc type),
is such that one can distinctly feel as well

Disc type switch (side view).
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apparatus, there is no reason why they should
be supposed to be so very inefficient, providing reasonable pains are taken in their

a receiver inefficient. My own set is fitted
with five valves, and provision is made by
means of a complicated switch to alter the

Component parts of the disc type

construction and the choice of all items
connected to them and used elsewhere in
the instrument. Switches of the barrE-l
or disc types shown will in no way render
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~twitch.

circuit arrangement employed, yet I get
good reception from all the British and
Continental broadcasting stations.

What Receiver did you use ?
The principal interest aroused by the Broadca-st Tests
recently organised, appears t o centre around the other
man's receiver.
Judging by the :::normous number of reports received of
the reception of the American stations, it is believed that
there must be a mine of interesting information in the nature
of the apparatus used, and other circumstances contributing
to the successful reception.
We are therefore anxious to collect from those who took
part, descriptions of the apparatus used by them, with particular reference t o unusual or special features which may
have been the reason for particular efficiency.
All descriptions should be sent in on or before 1st J anuary,
1924, addressed: " Wireless World Broadcast Tes ts,"
12j13, H enrietta Street, London, W.C.2.
An award of TEN POUNDS will be made for what, in the
opinion of the E ditor, constitutes the best description
received, and a second award of FIVE POUNDS will be
made for the second .best description. I n these awards consideration will be given principally to originality, either in
the circuit employed or the design of the receiver.

L. E. T.
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ECONOMICAL VALVE CIRCUITS.
These circuits have been devised solely for the purpose of giving economical
working as regards filament current consumption. Being typical dual circuits
with some interesting refinements, the experimenter can d rive a knowledge
of the operation of dual amplification receivers and judge their merits by
testing out the arrangements described, which probably represent the best
dual systems.

F

OR those who like to use their valves
to the best advantage, dual amplification is thoroughly to be recommended. A noteworthy single valve
and crystal circuit is illustrated in Fig. I.
This circuit will be found to be very
sensitive, stable, and easy to control. The

If-

Ir
I
I

..I..

a " Metal " R valve, which was found to be
satisfactory, about 46 volts H.T. gave
the best results.
When it is desired to add another valve this
should preferably be a straightforward high
frequency valve. The addition of another
dual valve will give louder results, but the
arrangement is not advised.
The two-valve circuit is shown in Fig. 2.
The coupling condenser C7 should be about
o·ooo2 mfd. capacity, and the radiofrequency choke L 4 about coil No. 200.
If a bigger choke is used the circuit tends to
oscillate, while if a smaller choke is used the
signals are weakened. The values· for the
other components are the same as in Fig. I.
This circuit will be found to be just as
stable as the first one. When broadcasting
is not in progress it may be made to oscillate
gently either by coupling L 2 and L 3 together,
or by means of electrostatic reaction, by
connecting a very small capacity variable
condenser in the position C8 . This con-

Fig. I. .A simple dual circu·it. With this arrangement the tuning of the plate circuit is broadened as a
result of connecting the crystal detector and transformer across its ends.

aerial tuning inductance L 1 and the tunedanode coil L 2 are the normal size. The
aerial tuning condenser cl may be of
o·ooo75 mfd. capacity, and the tuned anode
condenser C2 of o·ooo25 mfd. capacity. The
fixed condenser C3 connecting the earth to
the filament should be of o·ooo2 mfd.
capacity. The other two fixed condensers
c4 and c5 should both be about o·oor mfd.
capacity. On wavelengths other than those
set apart for broadcasting the set may be
made to oscillate gently and completely
under control by coupling L 1 and L 2 together.
The crystal detector used in all these
circuits is the zincite-bornite or perikon
detector, which is more stable and robust
than the usual cat-whisker types. The
leads to the detector should be reversed
to find out which way works better. Using

Fig. 2. The efficiency of a high frequency amplifier
is impaired when converted into a dual circuit. In
this diagram the first valve operates only as a H.F.
amplifier.

denser should be constructed to have a
negligible mnumum capacity, and may
consist of two insulated metal plates, which
may be moved well away from each other.
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H .F. transformer coupling may be used
in either circuit, the one-valve circuit being
shown in F ig. 3· This gives about the sam€"
signal strength as Fig. I , and is, if anything,
a little more stable, but it is not quite so
convenient in use.
Now, as to results. Using Fig. r on a
sheltered aerial 23 miles south of 2 LO,
a small Brown's loud-spt>aker may be worked
well in daylight. A large number of
amateurs have been heard, including 2 ZK
(near Birkenhead) and 2 JP (Yorkshire) ,
2 ZK using telephony. Fourteen different
French amateurs on 1 80 metres have also
been logged.
Using the two-valve circuit shown in
Fig. 2 , all the B.B.C. sta tions may he listened
to after dark, some needing a trace of reaction.
Glasgow and Birmingham will often work the
loud speaker towards the end of their evening
programme.
Finally, those people who have hitherto
used a valv(' as a detector will be interested
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Fig. 3. In this circuit the detector ia operaJ.ed
through a transformer, so that the CNJStal ia 1wt liable
to be rendered insensitive by the potential of the H.T.
battery, while leas damping is produced in the tuned
plate circuit.

by the purity and absence of distortion of
the signals obtained by using these circuits.
E.]. M.

An Interesting Experimental Receiver Design.

Easy accessibility combined with efficiency was the aim of the constructor, Mr. Dougl;a
V. Brewer, in setting up this unit receiver. Various circuit combinations can be obtained
and the. panels are easily removable. . The telephones are connected with plugs and jacks.
The batteries are contained in the cupboard on the right.
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THE FUNDAMENTALS OF LOUD SPEAKER
CONSTRUCTION.
Recent years have seen a very rapid development in loud speakers for use with
wireless receiving sets. In this paper, which was read by Mr. A. Nyman at a
meeting of the Radio Club of America* on September 28th, 1923, the author
outlines the essential features of a successful loud speaker and also some of the
experimental results obtained.
By A. NYMAN.
T has been found that music reproduction
requires the presence of notes ranging in
frequency from 25 cycles per second to
5,000 cycles per second. The quality of
reproduction is affected to a large extent by
the loudness of individual frequencies ; hence
the necessity of bringing in each frequency at a
value proportional to the original volume. It
can readily be seen that the quality of the pick-up
instrument or microphone, as well as the design
of the transmitting and receiving systems, is of
the utmost importance.
Apart from the pick-up and transmission,
the following qualities are required in the loud
speaker itself : (1) Uniform intensity of sound at all frequencies from 25 cycles to 5,000 cycles.
(2) Absence of resonance points capable of
responding at a frequency different from that
applied or giving an excessive volume of sound
when their own fundamental frequency is
applied.
(3) The ability to reproduce a combination of
frequencies with a volume of each frequency
proportional to the input.
( 4) Absence of distorting harmonics at any
individual frequency applied.
(-1) Uniform intensity of sound at all fre.
quencies is particularly important in reproducing
every kind of sound. For example, a weak or
missing range of frequency is noticeable even to
an untrained ear. However, if it is near either
end of the total range, i.e., below 400 or above
3,000 cycles, an untrai~ed ear may sometimes
fail to detect this defect. Similarly, an in.
dividual missing frequency can be occasionally
overlooked. A loud range distorts the quality
to a considerable extent, and a loud individual
note has a very unpleasant blasting effect.
(2) If overlooked, is particularly liable to
give blasting or an unnatural ring to certain notes.
The fundamental may be suppressed and a har·
monic of an altogether different pitch come through,
possibly considerably louder than the applied
note.
(3) Dealing with combinations of frequencies,
is particularly noticeable in speech reproduction.
Normal vowel sounds consist of a fundamental
of rather small volume and harmonics often much
larger than the fundamental. Unless the pro.
portionality is maintained, the sound of the voice
will change, giving the impression of a changed
pitch ; a tenor voice may sound like a bass ;

I

*From Radio ·Broadcast (America).

a soprano like a contralto, or vice versa. The higher
harmonics again determine the individual oharac·
teristics of the 'voice. Thus, in order to recognise
a person's voice, the higher harmonics up to the
20th or 30th must be included and kept at their
proportional value. What is true of the voice
is true of most musical instruments.
(4) The absence of distorting harmonics at
any individual frequency--certain materials have
qualities which give them peculiar forms of vibra·
tion. Thus, the vibrations of bra.ss are usually
different from those of aluminium, wood, etc.
This is generally due to a number of harmonics,
each modifying the original note. In a loud speaker
the pleasing quality and the naturalness of
reproduction are dependent to a very great ex·
tent on the choice of materials, particularly of
the material carrying a large amount of energy
of sound.

Fig.

1.
Audio frequerwy oscillator designed to
produce note frequencies of 150 to 10,000.

METHODS OF TESTING LOUD SPEAKERS.
The four essential features of the loud speaker
have been investigated by different test methods,
partly dynamical and partly physiological ; i.e.,
depending. on aural observation.
Fig. 1 shows a diagram of an oscillator designed
to cover a range from 150 to 10,000 cycles. A
number of steps of condenser capacity raise the
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frequency about 50 to lOO per cent., while for
each step the movement of an inductive coil on
and off an iron core giveJ? gradual variations of
frequency. Each step of condenser is calibrated
for frequency at different coil settings which are
indicated on a graduated scale. The coil acts as
an inductance and also as a transformer. Operating
the set at 20 watts, the amount of power drawn
to the loud speaker is small, giving good voltage
and frequency regulation on load. In order
to make the loud speaker circuit equivalent to
a tube circuit, a resistance equal to the tube
impedance is included in series with the loud
speaker. Although the voltage on the oscillator
remains fairly constant throughout the whole
range, for quantitative measurements the voltage
can be checked at each reading.
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measured at each frequency. This arrangement.
gives a complete cycle from current to current
and is evidently equivalent to the cycle from sound
to sound. In addition, a point is obtained at 6()cycles to determine the loudness of very ·low notes.
The above test gives valuable data for investigation of tl:ie uniformity of sound ·and of
the absence of resonance points. Listening to.
the sound, while performing this test, makes it
possible to detect any foreign noise, rattle, or·
sound at a different frequency from that applied ..
The ability to reproduce accurately any kind
of musical sound or speech can be tested best by
actual music and speech reproduction. Again, a.
condenser transmitter has been used for the pick-up
of sound. A number of stages of amplification
(resistance coupled) bring the current to the loud

I
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+

I

er

+

~

A

Fig. 2.

Circuit arrangement employed for judging the intensity of the sound emitted from the loud speaker.

Fig. 2 shows the pick-up arrangement for
measuring the sound from a loud speaker. A
oondenser transmitter is considered very close to
the ideal sound-receiving instrument and has been
used by many investigators as a sound standard.
Amplification is arranged through a resistance
amplifier, excluding distortion, and the resultant
current measured on a milliammeter. The last
stage, . containing a step-down transformer, is
also used for checking the voltage at each frequency.
Hence any possibility of reduction of received
current at low frequencies is balanced by a corresponding reduction of the measured value of
voltage.
Sound volume tests are conducted as follows : The oscillator was operated through the complete
range at fairly constant voltage, while measurements of sound by condenser transmitter were
recorded and corrected by the value of voltage

speaker, while an audibility meter is so arranged
that the volume can be cut down to any suitable
loudness. Repeating each note on the piano
several times is one of the best means of detecting
any disturbing harmonics. Each note should
come through clearly and should correspond
exactly to the original piano note. Low notes
in particular should be checked for the presence
of the fundamental tone. Some designs of loud
speakers, while giving a loud note at these pitches,
are found to be completely devoid of the fundamental
-the note is just the sum of all overtones.
Speech transmission over the . same circuit.
gives a splendid test for quality and recognisability
of reproduction. For proper speech reproduction
the volume should be adjusted to equal, approximately, the loudness of the original speech. Of
course, in a loud speaker designed for a large
audience, with a special view to great volume.
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the speech must sound normal at the volume desired. The same loud speaker would not necessarily
give natural reproduction at a lower v0lume.
An additional test for actual music reproduction
is essential. Thus, a piano selection, a baritone
solo, and a soprano solo are particularly good for
detecting any faults in quality. In addition, a
violin or a flute solo can be used to advantage
to determine the ability of the loud speaker to
reproduce the high notes naturally. The table
below shows the list of tests and results that can
be learned from each :~
TEsTs oF LouD SPEAKERs.
I. Measurement
of Uniformity of volume, abvolume (60 to 5,000 sence of resonance points
cycles) and foreign sounds.
2. Musical scales on Accurate reproduction of
piano
quality on each note, particularly the low notes.
3. Speech
Clearness of articulation.
Individuality of voice.
4. Piano selection
Clearness and naturalness
on abrupt tones.
5. Baritone and ~o
Clearness and naturalness
prano singing
of sustained notes.
6. Flute or violin
Reproduction of high notes.
7. Speech and music Naturalness of superimposed sounds.

./}

Fig. 3.

A simple action, showing the electromagnetic
structure.

The last test, the combination of music and
speech, is very desirable Each possesses individual characteristics, and the ideal loud speaker
would maintain them. Very often, however,
the presence of music will distort the speech,
and vice versa. Of course, in this latter case we
·could not expect the loud speaker to reproduce
correctly a number of musical instruments simultaneously, although the distorting effect might
not be as noticeable as in the case of speech and
music.
THE STRUCTURE OF LOUD SPEAKERS.
In a complete loud speaker the following
mechanical parts can be segregated and investigated separately :~
( l) The electromagnetic structure.
(2) The sound-producing element.
(3) The sound amplifying and distributing
element.
Figs. 3, 4, 5 and 7 show four distinct types
of electromagnetic structures.
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Fig. 3 shows a loud speaker operating on the
same principle as an ordinary telephone receiver.
It has a thin iron diaphragm held at a small
distance from two magnetic pole pieces which aN
energised by a permanent magnet and also by

Fig. 4.

Another form of electromagneti.7,oireuit.

owo coils, one on each pole piece. The volume that
can be obtained from this type of loud speaker
is somewhat limited on account of the close spacing
between the diaphragm and the pole pieces.
Moreover, certain notes are accentuated, due to the
resonance of the diaphragm. This, however,
is not necessarily a defect. It is possible to overcome the resonance feature by means of a proper
sound-amplifying device. The magnet in this
type is often made adjustable. This permits a
very close magneflic balancing of the diaphragm
and a consequent improvement in quality.
Fig. 4 shows a moving coil type of loud speaker.
A circular coil is located in a round air-gap, with
an iron core in the centre. This air-gap is traversed
by a strong magnetic field, excited by an inner
coil which carries direct current, while the circular
coil mentioned above
carries sound-producing alternating current and is attached to

Case

Fig. 5. A loud speaker action in which a suspended
armature is arranged between the poles of a horizorrMt,l
magnetic system. ·
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the centre of a diaphragm. Very
satisfactory results can be obtained with this type of loud
speaker.
Fig. 5 shows what may be
termed the enclosed-armature
type.
A small iron armature is
located in the centre of a coil
and suspended by two thin piano
wires. The coil is surrounded
by two U -shaped pole pieces,
forming two air-gaps.
A perI
I
manent magnet produces magnetic flux in these air-gaps.
The eurrent in the coil causes
)')
diametrically opposite pole pieces
to be energised simultaneously,
Fig. 7. The " Relay type " loud speaker.
which causes the armature to
rock.
This rocking is communicated through a thin connecting rod to the are connected in such a manner that diametrically
centre of the diaphragm.
opposite pole pieces exert simultaneous attraction.
The armature operates through a rod on a diaphragm.
Fig. 8 gives a representative cune of this
.A
loud speaker. The range is fairly wide, while
no part of it is exaggerated in volume.
In all the above structures the sound-producing
element is a diaphragm. Considerable variation
is possible in· the design of this diaphragm. Of
I!>
course, the first type requires an iron· or steel
..,
diaphragm, or at least an iron centre. The other
types have a free choice of material. AlurniniUllil
11
and micarta have both been used successfully.
It has been found th:>t the quality of the loud\ a
speaker is considerably improved by proper Qorrugation of the diaphragm .
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Fig. 6.
Sound di$tribution at various note frequencies. Loudness is plotted against frequency.
Fig. 6 shows the sound distribution for a loud
speaker constructed on this principle. The loudness
is fairly uniform over the range. The graph shows
the frequency from lOO cycles to 10,000 cycles
on the horizontal axis, and loudness along the
vertical axis.
Fig. 7 ehows the " relay type " loud speaker
recently developed. Its construction is similar
to that of a polarised telegraph relay. A thin
iron armature is located between four pole pieces,
each carrying a coil. These pole pieces are magnetiood by an L-shaped magnet and the coils
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Sound distribution curve given by the loud
speaker action shown in Fig. 7.
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Curve obtained when using a small stiff
diaphragm.

Figs. 9, 10 and 11 show, respectively, the
variation of sound intensity with frequency for
three different types of diaphragm.
Fig. 9 shows the resonance points with a very
stiff small diaphragm. The lowest resonant point
is alo 1,500 cycles. The harmonics are at 2,900,
5,000 and 6,000 cycles, i.e., approximately in
the proportion 1:2:3:4. These resonance points may
have been modified by the presence of the horn.
The resonance points below 1,500 cycles are due to
the horn.
Fig. 10 is the same relation for a fairly thin
fiat aluminium diaphragm. The resonance points
are still very pronounced.
Fig. 11 shows the relation for a corrugated
aluminium diaphragm of the same dimensions
as the one used in the case of Fig. 6. Fp to
3,000 cycle!J, the resonance points are not prominent.
Fig. 12 shows some of the types of diaphragm
that have been tried. (b) and (c) have been
found to give the most satisfactory results. The
one marked (c) is the diaphragm whose performance
is represented by the curve in Fig. 11. It has
the corrugations spaced at radii bearing a ratio
to each other corresponding to prime numbers.
This diaphragm is based on mathematical considerations worked out by Dr. Philip Thomas.
Diaphragms (g) and (h) have the property
of having the same depression from either side.
Diaphragm (i) has, in addition, an identical pattern
from either ,side, and, consequently is less liable
to buckle either one way or the other. This quality
is important, as demonstrated in a succeeding
paragraph.
So far only two types of sound amplifier and distributor have come into practice, namely, a horn
and a large conical diaphragm. Considerable
controversy ranges about the type of horn which
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The resonance points given with a fairly
thin aluminium diaphragm.

would give the most satisfactory results. It IS
difficult to record the effect of horns with the method
outlined above.
Speech and music are both modified considerably
depending upon the length and shape of the horn
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Fig. 11. Curve given by a corrugated aluminium
diaphragm. The resonance points are less marked.
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and on the volume of the sound. A horn longer
than one quarter of the wavelength of the lowest
pitch uvailable gives the best reproduction. However, in practice. the length of the horn seldom
exceeds three feet, approximately one fourth of
the wavelength of 90 cycles, the fundamental
of the horn. If the horn is shorter than one foot
(270 cycles fundamental), the bass and baritone
voices are likely to be distorted, since their funda-

0
0

is least likely to introduce a strange quality.
Horns of large volume carry considerable energy
at resonance, which is dissipated only gradually
unless the design is correct. Slow dissipation of
energy would mean that some notes would be
dragged out after this note had been silenced at
the sending end. Aural observations give the most
accurate information on horns. Experience points
to the use of horns as large as possible, but designed
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The various types of diiJ/j)hragrns used in making the tests.

mental, which is below 270 cycles, would be reduced.
with sufficient divergence and wide enough mouth
It has been found that a loud speaker with a
to dissipate the energy.
magnetic balance and a horn about two feet long
Large conical diaphragms made of parchment
is capable of very good reproduction of even very
or stiff paper have been used successfully. As a
low frequencies.
rule, it is difficult to reproduce the low range·
Careful study has been l)lade of materials to
and the high range on this type of diaphragm.
be used in the horn, in so far as they affect the
However, this type of sound amplifier is inherently
quality of reproduction. A wood horn, or horn free from resonance characteristics and therefore
made of some "dead" material like hard rubber,
carries the greatest promise of future utility.
(To be concluded.)

A SHORT WAVELENGTH RECEIVER with
TWO STAGES of H.F. AMPLIFICATION
Following Part I of the article with the above title which appeared
in the issue of November 21St, a receiver employing two stages of
tuned high-frequency amplification, with detector and optional one or
two stag-es of note mae-nification, will be described m the next issue.
There are only three tuning adjustments, and stray capacity due to the circuit and
valves is neutralised so that the tuned circuits cannot generate oscillations. Tuning is remarkably
simple and the receiver is designed to tune from 150 to 520 metres, which includes
the amateur and broadcast band of wavelengths
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THE CONSTRUCTION OF

VARIABLE CONDENSERS.
By

w. ]AMES.

(Continued from page 308 of previous issue. )
OME unusual desig ns are illustrated
in Figs. 6, 7 and 8. It was mentioned
earlier, that in order to reduce re. sistance losses, great care should be
.~ven to t he method of holding the sets
of plates together ; and further, the con·struction should be robust, in order that the

S

F ig. 6. Showing the constt'uction of the plates
of a small vari<wle condenser. The elements nre
d ie-cast.

-plates will not warp or change their position
as the result of rough handling. The reduction .'in resistance may be obtained by the
-elimination of spacing washers.
Referring to Fig. 6, the left-hand portion
'shnws the set of fixe:i plates, and the right-

Fig. 7.

hand portion the set of moving plates of a
small capacity variable condenser. Each
unit is die-cast complete, that is, the plates
and supports are cast t ogether. An interesting feature is the way one edge of the moving
plates is bevelled off to give the condenser
a very small minimum capacity. Th ~ lower
plate is. a full semi-circle, the next pla te
has a little of one edge removed, and the
following plates all have a little more of
one edge removed. Consequently, when the
condenser is set at its minimum value,
the capacity .is very small, because there is
a good aver age distance between the edges
of the sets of plates. If the moving plates
are turned a little, a sm all portion of the
bottom plates is interleaved with the fixed
plates, and it .is only after th e moving plates
have been turned by several degrees (about
IS degre~s) that the top plates commence to
interleave with the fixed plates. This gradual
increase in capacity helps . to make the
tuning of signals, using only a sm all value
of the total condenser capacity, much easier.
It is perhaps not always realised to wha t
extent the use of a variable condenser with

The Btbpports of the plates of this condenser (tre cruJt on.

DEOY.Min; a

12, l!J2a

THE \\' JRELESS WORLD AND RADIO REVIEW

a small minimum capacity is advantageous.
Thns, suppose th e maximum value is o·ooos

Fig. 8.
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considerable percentage the; value of minimum
capacity with only a small increase in the
maximum capacity. The wavelength range
is therefore reduced. ·
A larger variable condenser is illustrated
in Fig. 7. The peculiar construction should
be noted . The fi xed plates are trianguiar
in shape, and are held by heavy supports.
which arc cast on the plates. The moving·
plates have the usual semi-circular shape.
Condensers of this sort arc very sturdy and
generally have small losses. The electrical
connection between the plates is of course
very good.
A double-plate condenser which consists.
practically of two condensers like that of
Fig. 7 appropriately mounted is shown in
Fig. 8; one end bearing may be clearly
seen. It is carefully designed with the
object of keeping the dielectric losses due

A double plnte condenser.

microfarads, and the minimum value is
o·ooor microfarads. When connected across
a coil with an inductance of so micr ohenries
the wavelength range is 296 to 132 metres.
If the minimum value 6f capacity is reduced
to o·oooos microfarads, the m inimum wavelength is 93 metres-quite a considerable
increase in the wavelength range. It should
be noted that the self capacity of the coil,
and that of the connecting wires is very
important, in so far that they increase by a
Fig. I 0 .

1

l!'ig. 9.

A· tJariable coiutenser of French manuacture.

A small variable condenser.

to the insulating bushes as small as possible.
It will be noticed the bearing is held by a
metal plate which is insulated at the ends
where it is screwed to the supports of the
fixed plates. Condensers of this sort are:
constructed with a maximum capacity of
o·oo4 inicrofarads, and the minimum value
is quite small.
.
A variable " double plate " con denser
of rather unusual construction is illustrated
in Fig. 9· The plates are pressed from flat
sheet brass and are mounted so that they
interleave. Referring to the figure, r and z
are spring connections taken from the
moving plates ; 3 the moving plates, and
4 the fixed plates. The whole of the plates.
are assembled on the end plate, 5· This.
illStrument is of French manufacture. It
gives a large m aximum capacity in a small
space.
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VERNIER CONDENSERS.

It is not always possible to obtain that
small change in capacity which is so often
required when tuning a circuit, and for this
reason it is the practice (r) to connect a
variable condenser whose maximum capacity
is equal to one-tenth or one-fifteenth that
of the main condenser in parallel with it, or
(2) to build the small condenser into the main
condenser, or (3) to provide some sort of
slow motion device.
(r) Small auxiliary condensers, termed
" vernier " condensers, are not considered to be a satisfactory means
of obtaining fine adjustments, because
of the extra space occupied. A condenser of this sort is illustrated in
Fig. ro. The fixed plate is marked r,
and the moving plate 2 ; 3 is the spindle,
4 the f1xing screws, and 5 the contact
with the moving plate.
(2) It is much more convenient to build
the small condenser into the main
condenser as illustrated in Fig. II.
Here, r is the knob which controls

material, 6 the fixing screws and 7 the
stop pin. The disadvantage of this
sort of condenser lies in the difficulty
of calibration. Of course the main
condenser could be calibrated with the

Fig. 12.

Fig. 11.

A variable condenaer wilh vernier.
(G. E, 1\larbaix.j

the moving plate 9 of the small condenser, and 8 is the fixed plate.
The knob and dial 2 are joined with
the moving plates 5 ; 4 is the fixed
plates, 3 the top plate of insulating
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One sort of slow motion device.

small condenser held fixed, but in
actual use, the plate 9 turns with
the plates 5. This type of condenser
is very useful in ordinary receiving
circuits.
{3) Probably the best condensers are those
which are fitted with a slow motion
device.
Two types are shown in
Figs. 12 and 13. Referring to Fig. 12,
the large knob is fixed directly to the
shaft carrying the moving plates,
and a rough adjustment of capacity
is obtained by turning the knob.
The small knob at the side carries a
gear wheel, A, which engages with the
toothed plate, B, shown enlarged
at the bottom of the figure. The gear
ra tio is made large so that one complete
turn of the small knob moves the
plates a few degrees.
(To be continued.)
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ADAPTING THE R.A.F. RECEIVER TYPE 10.
A number of instruments of this type ar e offered for sale by dealers, and
in view of the wavelength range through which they are tunable, make good
broadcast receivers. This article describes an extr emely simple method for
changing the number of valves in circuit and extending the tuning range.
1he principle described can be applied to most multivalve receiving sets
with advantage.

By A .

T

HE R.A.F. receiver Type 1 0 , as
shown in the photograph, was
designed primarily for the reception of wireless telephony signals
by aircraft in flight. It is a five-valve
receiver-amplifier and comprises two H.F.
valves (transformer . coupled), one detecting
and two L.F. amplifying valves. The
instrument is extremely compact, measuring
only I2wX 6f' X 3tw· The external appear-

J. BULL.
rheostat for adjusting the filament current of
the fourth and fifth valves only, and an aerial
tuning inductance inductively coupled to
the grid of the first H .F. valve.
Remote from this box is another small
box containing two small condensers con-nected in parallel for aerial tuning purposes,
and a filament rheostat controlling the five
valves and joined in series with the smaller
one already referred to.

The R.A .F . Type 10 receiver with tuning unit. The sockets and a pair of plugs provide an easy· method for
changing the number of valves in circuit. The grid eel~ and clip can be seen.

ance of the instrument is that of a weatherproof rectangular box, and it is intended to
be slung in aircraft. by means of springs or
elastic.
Into this box are fitted five valve holders
and valves, two H .F. transformer;;, a potentiometer connected to the grids of the two
H .F . valves, twoL.F. transformers, a filament

The two boxes are connected together
by means of a four-pin plug and leads.
the H.F. transformers contained in the set
and tested by the writer were wound for an
optimum wavelength of 400 metres, and gave
good amplification between 200 and 6oo
metres ; they are therefore quite useful
over the broadcast band of wavelengths.
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The valves intended for use with the amplifier are of the naval pattern, such as the
" Ora B," one of which, together with a
"V.24" valve, can be seen in the photograph. If valves of the "V.24" type
are employed, it is necessary to make use
of a small adaptor, owing to the difference
in length of the two types of valves.
Although the instrument was undoubtedly
very useful for the purpose for which it
was designed, viz., to deliver a signal which
could be heard above engine and other
noises, yet in its present form it can scarcely
be considered a perfect instrument to
the· present-day experimenter who, among
other demands, requires that his apparatus
shall be flexible, especially with regard to
range of wavelengths and number of valves.
As a number of the instruments have been
offered for sale from time to time by dealers
in second-hand apparatus, a suggestion for
its conversion to an instrument of greater
use to the experimenter is given.
To those experimenters desirous of possessing what may be termed an all-round
instrument which will function over all
wavelengths. and employing one to five
valves with provision for extra H.T., etc.,
it is recommended that the form of conversion
of the R.A.F. instrument be somewhat
drastic.

A piece of ebonite measuring ro" X!" X l"
should first be prepared for fixing to a positon
on the underside of the top of the amplifier
box by means of three wood screws. Before
fixing in position obtain five single valve
sockets and reduce them in size, cut a
thread on the outside of each and screw
them to position on the ebonite strip
spaced approximately 2 ins.
a part as SPRING BRA5S-'P"111-4<--5PRING. BIIA55
indicated
in
the
drawing.
ELLULOID
Screw the
ebonite
strip in
position
and connect each
aVOLTS
socket by The clip for giving grid a negative
means of
bias.
covered
wire to the corresponding ·grid connection of
the valve holders situated immediately below
them and marked "G." By slacking the
screw which secures the grid spring to the
rectangular ebonite panel and passing the
wire connection under the head of the screw
the necessary connections are easily made.

.._____---1,.1--__,
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VALVE LEGS

EBONITE

Strip carrying the valve sockets.

Many, however, may not wish to disturb
the layout of the R.A.F. instrument, and so
a description of a simple method of conversion which rloes not necessitate any structional
alterations whatever is given below. If the
instrument is altered in the manner to be
described it will be possible, by means
of the modified apparatus, to receive telephony and Morse over a range of wavelength
from 200 to 6oo metres, utilising for the
purpose one to five valves. For t.he reception
of other wavelengths the two H.F. valves
are not made use of, consequently the
detecting valve alone (No. 3) or followed
by theL.F. valve No. 5 or Nos. 4 and 5 only
are available.

Two valve pins should be mounted in
the form of plugs and connected together
by flexible wire so as to form what is
often referred to as a wandering lead.
From a little consideration the reader
will realise that by connecting selected
sockets (which are of course connected to
the grid of each valve) together by means
of the wandering lead any number of valves
can be cutinorout of use within the compass
of the instrument. For example, if only
one valve is required, sockets r and 5 are
connected together by means of the wandering
lead, and valves I to 4 inclusive removed
from the instrument. Supposing that one
H.F. and one detecting valve are required,
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then sockets Nos. 2 and 5 are connected,
and valves 2, 3 and 4 removed, and so on.
Should it be desired to operate a loud speaker
and to make use o:!' increased plate potential
for the fifth valve, the loud speaker and
battery should be connected as indicated
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of mica, the whole being held together by
two small rivets. To each piece of springy
brass a piece of flexible wire is soldered,
the other end of the wire is connected to
two or more dry cells joined in series, due
care being observed that the wire connected

AER!AL

L_----l}----1~.0.L __ i'l--------'

The connections of the

instn~ment.

The mctlw o.f introduc,ing additional plate potential is shoum.

If a "V.24" valve is employed for the
purpose it will be found that 150 volts
is a suitable voltage, providing that the
grid is made 3 volts negative. An easy
means of making the grid negative is by
means of a clip consisting of two flat

The

c;rcn;~

to the negative terminal of dry cell battery
has its other end connected to the springy
brass which is in contact with the grid
terminal on the valve.
In conclusion it is reiterated that the
method of conversion described is recom-

from w,Vch th" effect or' the p·,ug ani s J~!.-et connections can be understood.

springs inserted between ~he grid te~minal
of the valve and the spnng connectwn of
the valve holder. It is built up from two
pieces of thin springy brass separated and
insulated from each other by a thin piece

mended onlv to those amateurs who from
a lack of sufficient tools or absence of desire
to disturb the wiring of the amplifier, etc., thus
preserving the intrinsic value of the instrument as a piece of ex-Government apparatus.
c
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TWO NEW BROADCASTING STATIONS
BRUSSELS AND ROME.

T

wo

new broadcasting stations
have recently been opened, and
since both of these should be heard
in this country, a brief description
of them will no doubt be of interest.
The broadcasting station recently erected
at Brussels conducted its first transmission
on November 24th, and now works regularly
every evening. The station belongs to the
Societe Beige Radio-Electrique, and is
situa ted at 34 Rue de Stassart, Brussels.

Two steel lattice to\\ ers are used to support
the aerial, and each of these is about s o ft.
high. One is erected on the roof of No. 34,
Rue de Stassart, and th e other on the roof
of the Hotel des Ventes. The two towers
are abont 150 ft. apart. The two buildings
being about s o ft. high gives a total height
of about roo ft. to the points where the
a<:!rial is suspended. The earth is obtained
by connecting together all metallic masses
throughout the building in which the tran~-

1\tus:s and aerial of the Brussels station.

The studio is located on the fourth floor
and special precautions have had to be
taken here to keep out from the studio
external sounds, as this building is also used
for concerts and lectures.
The apparatus installed at the Brussels
station is similar to that at 2 LO, and has
heen supplied by the Marconi Company,
although installed by Belgian engineers.
Since the apparatus is practically standard,
it is not necessary here to go into details,
but some notes regarding the aerial arrangements may be of in tcrC's t .

mitter is installed, and copper connectors
have been run between all metallic masses
such as central heating, water pipes, etc.,
whilst in addition, a buried earth is provided.
The wavelength used is 410 metres, and
reports received from many directions
indicate the effici·e ncv of the transmissions,
and there should be- no difficnltv whatcv~r
in receiving them in this countr)'.
The S:)cond broadcasting station is one
which has bt>en recently erected in Rome
by the Western E lectric Italiana for Ing.
Ranieri, \Vho for manx ,years has prO\·ided
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music from theatres and the latest news
in the homes of thousands of dwellers in
Rome and other big cities of Italy by means
of his "Araldo Telephonico " system. This
system comprises a series of transmitters in
the important theatres which are connected
by wires with the offices of Ing. Ranieri
which form an exchange from which wires
radiate to his many subscribers. He has
installed this " wired " broadcasting system
in Rome, Milan and Bologna, and has met
with great success. Ing. Rani-::ri has now
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with felt about kin. thick, the felt being
covered with some lighter material more
in keeping with the surroundings.
The motor generator which supplies the
filament and plate current to the transmitting
valves is situated on a balcony at a distance
of about IS ft. from the transmitting room.
ANTE NNA.

An inverted " L " type aerial is used ,
the total length between the insulators
being ISO ft.
The conductor used in the constrnction

The apparatu s room of the Bruas ·ls Broaicasting station .

turned his attention to wir:!lcss broadcasting of the antenna is of 7/1·0 mm. stranded
with the title " Radio-A raldo."
copper. F our conductors arc used running
We arc indebt·=d to Mr. F. H. Amis, one parallel anJ spaced about 6 ft. apart.
of the engineers rosponsible for the installaThe height of the aerial above ground is
tion, for a description of the station .
of the order of So ft ., but the effective
The station is erected in the centre of height is probably less, due to the presence
Rome a t Piazza Poli 37, the offices of Ing. of neighbouring structures, telephone lines,
Ranieri being situated on the sixth floor. etc.
The transmitting room, which is about
IS ft. by 12 ft., contains the speech input WAVELEN GTH .
amplifier, the radio transmitter, the power
The regulations covering the wavelength
panel and receiving sets for checking the and radio broadcasting generally have not
quality of the transmission. The studio,
yet been issued by the I talian Government,
which is a small room about I O ft. square,
but it was thought tha t the wavelengths
is separated from th~ transmission room by · allocated for broadcasting purposes would
an office. To keep out the " echo." effect
have a maximum valve set at somewhere
the walls and ceili ng of the studio arc draped
about S7S metres.
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To keep within the limits therefore,
the circuit was adjusted to transmit at a
wavelength of 540 metres. Later, however,
it was learnt that the maximum would be
475 metres, so the set was readjusted to
transmit at 450 metres, at which waveleng th
experimental transmissions were carried out.
VALVES.
The transmitting valves make use of
an oxide coated filament and op ~ rat<' at a
tempera ture corresponding to the filament
burning at a dull red heat. These arc the
Western Electric valves, and need no further
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of 450 metres. In addition to these transmissions, broadcasting is occasionally carried
out for exhi bition purposes, the transmission being received at various exhibitions
where receiving sets were being shown.
\Vireless reception has been a great attraction
at these exhibitions when music has been
transmitted from the hroadcasting station
for thi:' purpose.
Previous to the erection of this station
in Rome, some radio telephony had been
carried out irregularly by the aircraft r adio
station, and the public were very pl ~ ased

Apparatus panels of the Rome Broadcasting station recently opened.

description here, as these tubes have been
described in The Wireless W orld and Radio
R eview, November 4th 1922, in an article
by E. M. Deloraine on " An Experimental
Transmitting Set," and also in a description
of the Birmingham Broadcasting Station by
the same author, appearing in The Wireless
World and Radio Revie·w of December r 6th,
1922.

TRANSMISSION.
Until the regulations covering broadcasting are issued by the Italian Government,
transmission can only be carried out experimentally. The experimental transmissions
are carried out daily from 4 ..30 p.m. to
5.30 p.m. (Italian time) at a wavelength

at the quality of transmission from the
broadcasting station.
l{ANGE.
Reception was r eported. shortly after
transmission commenced, at a distance
of 27 km. on a crystal with frame antenna
and up to soo km, using two valve receiving
sets. Possibly most of the people in Rome
will use crystal sets, utilising the electric
light wires for the aerial.
REPORTS.
Reports received from the Aircraft Wireless
Station, the military and chief civil r adio
authorities were verv favourable, and showed
that development In broadcasting i'S being
watched with keen interest.
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Short Wave Transmission.
Valuable experiments in the production of short
waves have recently been conducted in the Pm·in
district. General Ferrie, of the Eiffel Tower
wireless station, in describing the results before the
Academy of Science, said that it had been found
possible to communicate at a distance of 1} miles
with a two-metre wavelength, ancl the inten,;ity of
the oscillations did not exceed 80 milliamperes.
By increasing this intensity and by other devices,
said the Qeneral, it woulcl be possible considerably
to increase the distance at which messages cm1lrl be
heard.

Empire Wireless.
An interesting disclosure of trans-Pacific wireless
tests during last summer appeared in the Times of
November 29th.
It is understood, says the Vancouver correspondent
of that newspaper, that exhaustive tests have been
carried out by Commander E. C. \Vatson, representing the Pacific Cable Board, and the British
Post Office, from the coast of British Colombia to
Australia, via Fanning Island, with such success
that an extension of the scheme is likely to include
China and South Africa. Command~r \Vatson's
plans have been kept secret, and the tests have
been conducted at isolatecl pointo along the coast.

A New South African Station.
Work is proceeding rapidly on the construction
of a large wireless station at Klipheuvel, some
27 miles from Cape Town. There are to be l (i masts
of an average height of 830 ft.

Radio Association of Ireland.
The executive committee of the newly-formed
Radio Society of Ireland is endeavouring to increase
the number of its branches in various centres. The
Secretary would therefore welcome information
regarding the possibility of setting up branches at
Kilkenny, Cavan, Dundalk, Wexfo~·d, Sligo, and
Longford, and any other district where a branch of
the Association would be necessary. All interested
in this movement and those desiring to become
members, are requested to communicate with
H. Hodgens, Esq., Hon. Secretary, Radio Association of Ireland, 92, Lower Bagott Street, Dublin.

Broadcast Reception in Cornwall.
With reference to the letter of Mr. Geo. Laity,
on
the
abo_ve
subject
published
in
our
issue of November 7th, we
have received
some interesting details of broaclcast 1 eception
in West Comwall from Mr. IV. M. Martyn,
who employs a three-valve set (H.F., detector, L.F. ).
Using a single wire aerial 30ft. long and 12ft. high
and an ordinary " poker " earth, our correspondent

has received good signals from 5 NO, 2 LO, 5 IT
and 2 ZY, reception being audible from the phones
all over the room. 5 W A and 5 SC and several
<·ontinent:>l r;tations are also rer;eived. Mr. Martyn
enclors2s the opinion of Mr. George Laity that a
relay broadcasting station could, with advantage,
he ereded at Plymouth or further west.

A League of French Wireless Societies.
An effort has been made in France to consoliclate
the position of the wireless amateur, and, with this
object in view there has been formed a Comite
Tntersoeietaire de T.S.F. The new league is at
present composed of the three principal societies in
t.he country, viz., Societe des Amis de la T.S.F.,
Societe Frant;aise d'Etudes de T.S.F., and the
Radio Club de France.
The objects of the League are to foster popular
interest in radio telephony, to promote national and
international conferences on the subject of reception a'1d elimination of atmospherics, and to the
study of other phases of the science. Al1 correspondence should be addressed to M. David,
Mi, Rue de Vaugirard, Paris 6e.

Help Wanted in Sidmouth.
.\ re:>dcr in Sidmouth, Devon, is anxious to get
into touch with a local amateur who would be ready
to give him the benefit of his experience in the
installation of a broadcast receiver using a frame
aerial. In this connection we shall be pleased to
forward any communication to the proper quarter,
and letters should be addressed to C. W. Cosgrove,
c;'o Editor, The Wireless World and Radio Review.

''Freak '' Receptions.
The request in our SGUe of November 28th for
records of " freak " reception " has brought forth
a response from Mr. .John Bonnett, of Cheshunt,
Herts.
On November 22nd our correspondent succeeded
in hearing the broadcast transmission from Aberdeen
while employing a single circuit crystal receiver.

FORTHCOMING EVENTS.
WEDNESDAY, DECEMBER 12th.
Stockport Wireless Society. At 7.30 p.m. Lecture:" Transmitting."
By Mr. H. A. Woodyer.
Edinburgh and District Radio Society. At rr7, George Street.
Lecture: "Power Transformers."

By Mr. H. V. Shore.

Manchester Radio Scientific Society. At 7 p.m.

At r6, Todd Street.

Lecture: "Electrical Measuring Instruments." By Mr. Owen.
Streatham Radio Society. Lecture by Mr. Gibton (cf the G.P.O.).

Clapham Paxk Wireless and Scientific Society.
67, Balham High Road.
Electric Co.

At 8 p.m.

At

Lecture by representative of lgranic

THE WIRELESS WORLD AND RADIO REVIEW

356

FORTHCOMING EVENTS (continued).
THURSDAY, DECEMBER 13th.
Slnth Norwood an:! District Radio Association. At the Stanlev
Halls, South Norwood Hill.

apparatus.
Lnton Wireless Society.

Soiree and Exhibition of MEmberS'

At 8 p.m.

At Hitchin Road Boys'
School. Experimental Demonstration. By Mr. G. W. Chandler.
Stoke-on-Trent Wireless and Experimental Association. Lecture
by Mr. L. F. Fogarty, A.M.I.E.E., F.R.S.A.
Hackney and District Radio Society. Demonstration of Weconh·e
and other wireless apparatus. By Mr. Miller (of the VVf'stern
Electric Co., Ltd.).
FRIDAY, DECEMBER 14th.
Wembley Wireless Society. At 8 p.m. At Park Lane School. " The
Exhibition." By Mr. W. E. Meldrum.
Manchester Wireless Society. At 7.30 p.m. In the Council
Chamber, Houldsworth Hall.

Lecture:

"My Wireless Life."

By Dr. Stanley Hodgson, M.R.C.S., L.R.C.P.
Sheffield and District Wireless Society. Concert and Whist Drive.
Leeds Radio Society. Open Meeting and Demonstration.
Norwich and District Radio Society. Lecture : " Morse Code aml
Procedure." By Mr. Harcourt.
Honor Oak Park Radio Society. Lecture by Mr. Ste,·ens.
At the Northern
Ordinary

~feeting.

TUESDAY, DECEMBER 18th.
Plymouth Wireless and Scientific Society. At 8 p.m.

At the

Polytechnic Institute, Holloway Road, N.

Y.M.C.A. Building, Old Town Street. Lecture: "The \iVorking
of the Three-Electrode Valve, introducing the Electron Theory."
N.W.ro.

At 8 p.m.

At 34, The Croft, Harlesden,

General Discussion and Ccmpleticn of N0w Year's

Syllabus.

Broadcasting.
REGULAR PROGRAMMES ARE BROADCAST FROM THE
FOLLOWING EUROPEAN STATIONS:
GREAT BRITAIN.
LONDON 2 LO, 363 m'tres; MANCHESTER 2 ZY, 370 metres:
BmMINGHAM 5 IT, 423 metres; .CARDIFF 5 WA, 353 metres:
NEWCASTLE 2 NO, 400 metres; GLASGOW 5 SC, 415 metres;
ABERDEEN 2BD, 497 metres; BOURNEMOUTH 6 BM, 485 metres.
Regular daily programmes.

Weekdays, 11.30 to

12.30 p.rn.

(2 LO only), 3.30 to 4.30 p.m., 5 to 10.30 p.m. Sundays, 3 to 5 p.rn.,
8.30 to 10.30 p.m.

FRANCE.

PARIS (Eiffel Tower), FL, z,6oo metres. Daily, G.4o to 7 a.m.
'Veather For~cast~_; 10.5 a.m. (Thursday and Friday), rr.r5 to
rr.3o a.~., Time Signal and Weather Forecast; 12.0 noon, Lin'stock pnccs; 3.40 p.m. (Saturday excepted) ; Financial report.
5.30 p.m. (Saturday excepted) Bourse Closing Prices; 6.ro p.m.,
Concert or Address; 7 p.m., Weather Forecast; 7.20 p.m. (Sunday),
Concert and Address; ro.ro p.m., General Weather Forecast.
PARIS

(Compagnie

Fraucaise

de

Radiophonie

Emissions

"Radiol~ "),, SFR, r 78 l metres. Daily, 12.30 p.m., Cotton, Oil
and Cak Pnces, New-5 1 Concert; 1.45 p.m., First Bourse Report ;
4.30 p.m., Bourse Closing Prices; 4·45 p.m., Concert; 5·45 p.m.,
News and Racing Results; 8.30 to 9.30 p.m., News; 9.10 p.m.,
Concert; 10 p.m. to 10.45 p.m., Radio Dance Music.

ECOLE SUPERlEURE des Postes et Telt\graphes, 450 metn s
3.30 to 4 p.m. (Wednesday and Friday), 7-45 p.m. to ro p.m.
(Tuesday and Thursday), Tests (Music, etc.); 2.30 p.m. to 7.30 p.m.

(Saturday), Tests (Music, etc.).
LYONS, YN, 3,100 metres.
Gramophone Records.

Daily, 9·45 a.m. to Io.rs a.rn.,

BELGIUM.
BRUSSELS, BAV, r,roo mctns. r p.m. to 5.30 p.rn., :\.lctcorobgical :ForC"cast; 9 p.m. (Tuesday), Conce t.
BRUSSELS ("Radio Ele.trilne "j 4.!0 melees. D. ily, 8.30 p.m.
to 9.30 p.m., Concc_ t.

HOLLAND.
THE HAGUE, PCGG. Temporarily suspended.
THE HAGUE (Heussen Laboratory), PCUU, r,o7o metres.
9.4-0 to 10.40 a.m. (Sunday), Concert; 9.40 to 10.40 p.m., Concert
7-4-5 to 10 p.m. (Thursday), Concert.

THE HAGUE (Velthuisen), PCKK, r,o7o metres.

R.40 to

9.40 p.m. (Friday), Concert.

IJMUIDEN

(Middelraad),

PCMM,

r,o5o
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DENMARK.
LYNGBY, OXE, 2,400 metres. 7.30 p.m. to 8.45 p.m., Concert
(Sunday excepted).

GERMANY.

BERLIN (Koenigswusterhausen), L.P., 4,coo metres.

(Sunday),

ro to 11 a.m., Music and Lecture; :2,7oo metres II a.m. to 1:2 noon,
Music and Lecture. Daily, 4-,ooo metres, 6 to 7 a.m., Music and
Speech; 11.30 a.m. to 1:2.30 p.m., Music and Speech; 4 to 4.30 p.m.,
News.
EBERSWALDE, :2,930 metres. Daily, 1:2 to I p.m., Address
and Concert; 7 to 8 p.m., Address and Concert; (Thursday and
Saturday), 5.30 to 6.30 p.m., Concert.
·

CZECHo-SLOVAKIA.
PRAGUE, PRG, x,Soo metres. 7 a.m., rr a.m. and 3 p.m.,
Bulletin and News: 4,500 metres, 9 a.m., 2 p.m.,
and 9 p.m., Concert.
KBEL (near Prague), I,ooo metres. Daily, 6.20 p.m., Con cm t,
IVIeteorological Report and News.
~leteorological

SWITZERLAND.
GENEVA, HB 1 (Radio Club de Geneve). Temporarily suspended.
LAUS~ HB 2, r,roo metres.
Tuesday, Thursday, Saturday,
4 p.m., Concert;
7 p.m., Concert.

Monday, \iVednesday, Friday and Saturday,

SPAIN.

MONDAY, DECEMBER 17th.
North London Wireless Association. At 8 p.m.

By Mr. Lock.
Radio Society of Willesden.

DECEMBER

metres.

Saturday,

8.4-0 to 9.40 p.m., Concert.

AMSTERDAM, PA 5, r,roo metres. (Irregular).

ro to rr a.m.,

Concert; 5 to 6.30 p.m., Concert; S.ro to g.ro p.m., Concert.

MADRID, r,65o, z,zoo metres (Irregular). 1:2 to I p.m., Tests.
MADRID, PTT, 400 to 700 metres. 4 to 5 p.m., Tests.

Distort ion In Radio
Telephony.
By H. A. THOMAS, M.Sc.
(Concluded from p. 339 of prm,ious issue).
Mr. Thomas, replying to the discussion, said:
With reference to the remarks made by Mr. Child,
I can quite naturally understand his surprise at
the value of the condenser which I find requisite
to couple two audio valves. I commenced my
tes~ with a 0.01 mfd. condenser, and this was
reduced to 0.001 mfd. without any diminution of
amplitude. After that the curve given was obtained
and shows that quite a small condenser is sufficient
to pass the audio frequency energy.
Certainly the use of short waves facilitates
'loser packing of the wavelengths, but it appears
to be difficult to produce large power tranEmitters
a very short wavelengths.
Mr. Phillips spoke of the difficulty of obtaining
high resistances, of the order of 100,000 ohms to
carry a current of 25 milliamperes. The wire
resistance is, of co1: rse, the only method, and I
have seen quite neat wire resistances of this value
non-inductively wound and taking up little more
room than an ordinary anode resistance.
With regard to the remarks of Mr. Coursey, I
wish to noint out that the paper was meant to be
an analytical survey from a theoretical standpoint.
The difficult.ies of obtaining actual figures are
almost insuperable. By a large number of voltage
readings obtained by electrostatic voltmeters,
one could obtain some information, but it would
be impossible by any method to observe the
flattening of the positive half of a wave. Any
instrument for high frequency work can only
integrate a series of instantaneous values. I
admit that selectivity must of necessity be con·
sidered, but the time has come when selectivity
and distortion must be considered as mutually
opposed, and a compromise must always be made.
I wished merely to point out the tendencies, because
the exaggerated conception which I put forward
now, may at some future date become quite a
real one, and I wish that to be understood with
regard to the whole paper. In practice the

DECEMBER 12, 1923

THE WIRELESS 'VORLD AND RADIO REVIEW

various defects may be quite small, but nevertheless, the summation of them produces the
observed result.
It is quite possible that the distortion effect of
one C'omponent may be partially or wholly 'tlompensated for by the characteristics of another
component, but it appears unlikely that such a
happy state of affairs would be the rule. I admit
that a loud speaking horn may be able to straighten
out an effect produced in a transformer, and I
think in some cases it takes place, but generally
it is not likely to materially modify a bad
characteristic, for after all the resonance points
of the speaking device would need to be very
beautifully synchronised with the transformer
resonance.

I agree with Mr. Smith-Rose on the physiological
importance of the question of the theoretical
value of the current in the receiver as contrasted
with the effect produced upon our sense organs.
This effect is dependent largely upon the musical
training and natural aptitude for appreciation of
the listener. A man might say that a certain
jazz-band was good, and another having had a
refined musical training would say it was dreadfuL
l admit that in the B-H curve that I gave, I
meant to give merely the idea, and have introduced
no detaiL In the receiving circuit I admit that
the 3,000 audio change on the carrier 840,000 is
small, and in practice probably produces a very
small change, but again I am looking at the problem
from a theoretical point of view, and am
thinking of the time when we shall get to such
selective conditions that these small points will
be of importance.
\Vith regard to the transformer, Mr. Smith-Rose
spoke of being able to arrange the connections ii\,
such a way that self-capacity reactance and
inductive reactance could compensate themselves,
so giving a constant voltage step up at all
frequencies. I quite realise the possibility, but
feel that it is improbable in most cases that self
capacity and inductance are so nicely arranged
that this is possible. If the transformer were so
designed that the self-capacity reactance were
able to balance out the inductive reactance, it
would be very advantageous, but self-capacity
is so difficult to calculate that I fear that only by
a series of long and tedious experiments could
one hit upon that case.
Mr. Holbeach was particularly surprised at the
result I obtained from the resistance amplifier,
and here again I must say that the result was
obtained on a three-stage amplifier, and quite
a number of people to whom I have communicated
the information have tried it, with about the
same amount of success as I obtained. I am only
speaking of two or three stages, and I do not know
how far this could be carried. I do not suggest
that it would be effective for a really large loudspeaker demonstration. Undoubtedly the voltages
and size of valve which he suggests at the output
end is in direct contradiction to the results given
by Mr. Smith-Rose, but whereas
the latter
probably is speaking of reasonable intensity in
a small room, the former member refers to bawling
2LO about two miles. In that caqe the requisite
power is not alarming.
The next speaker asked about various circuit
arrangements for eliminat,jng the steady anode
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current in the loud speaker, and I would like to
add that there is a method which I have tried,
as well as his, which is quite- successful, namely,
to put two large condensers in series with the
loud speaker. Practically the whole of the audio
energy is passed to the speaker, while it is relieved
of the steady anode current. It also appears
to smooth out amplifier noises. I most heartily
agree that the bad reception at a good many of
the trade demonstrations I have heard will do
more· to ruin broadcasting than. anything else.
I have heard a demonstration three miles from
2 LO, with twelve valves in cascade (laughter),
and I can assure you that a demonstration such
as this would do a great deal of harm.
Captain Ainslie spoke of the adoption of tuned
secondaries on audio transformers, and I cannot
pass his remarks without a smile. The possibilities
of such a device are almost endless. In a duet
the most successful· attempt could be made to
predominate while the other member could be
successfully subordinated. In fact, we should be
able to apply our own musical ideas to the
interpretation of the music ; that is, we have at
last obtained the pianola radio receiver. From
a distortion aspect of course, the methodis barbaric.
Nothing could give such big distortion effects.
I cannot understand his statement about maximum
distortion over the short distances. Certainly everyone has obtained a reciprocal result. I am sure,
both from a theoretical and practical point of
view, the phenomena is impossible, because at
greater distances we have distortion due to the
medium, and also due to the greater amplification
which is necessarv.
Mr. Blake asked me whether I had ever performed any experiments with the glow discharge
type of microphone. I have not, but as to the
arc transmitter, I have tried one type, but the
difficulties of maintaining a steady arc were such
as to merit a refusal of the method.
The results given are of course independent of
the radio-frequency side of the apparatus, but
they were carried out on 369 metres.
With regard to the remarks of Dr. Eccles, I
must say that I intended to attack, and also hoped
that the attack would prove instructive as well
as of a constructive nature. I have exaggerated
every detailed point in order to make each possible
source of distortion quite clear. I am sorry that I
could not give a quantitative figure of the different
defects, because it is very dicficult to obtain a
measure of any of these. l hope that in the future
I shall be able to give more accurate details, but
my whole object was to arouse attention to the
very vital factors producing distortion, and I
shall be satisfied if I feel that I have performed
that duty.
I have to thank Dr. Eccles for his remarks, and
especially for the information-which I did not
appreciate before-that, since the transmitting
medium is dispersive, the velocity of propagation
of ether waves is dependent upon the frequency.
[With reference to the Discussion on the above
paper, Nov. 28th issue, page 293, Mr. Holbeach
points out tbat he is quoted as having said : " I
have tried it myself, and have had a number of
milliamperes on the last stage quite satisfactorily,"
whereas what he actually said was : " I have tried
it myself, and ha;-e had lOO milliamperes &c.".]
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SOCIETIES
Particulars of Membership of any Society can he obtained on appllc~tion to the Secretary.
Societies marked with an asterisk are affiliated to the Radio Society of C1eat Britain,

HACKNEY

AND DISTRICT
SOCIETY.*

RADIO

Over r,ooo persons attend ~d a wireless
demonstration and exhilnnon organised

by this Society, and held at the Clap ton
Palais de Danse on Wednesday, November zrst, when speeches were made by
~rr. A. R. Burrows (''Uncle Arthur "),
and Captain P. P. Eckersley, of the
British Broadcasting Company.
The
exhibits, which had been constructed by
1nembers of the Society, were valued at
£r,ooo and ranged from a humble crystal
set costing a fe"\v shillings to elaborate
valve sets \vorth about £7o.
Mr. Harry A. Epton, F.I3.F.A., Chair·
man of the Society, who presided at the
opening ceremony, read a letter from
Col. Sir Arthur Lever, :!VI.P., expressing
regret at his inability to occupy the
chair as arranged.
In an entertaining speech, l\Ir. Burrmvs
referred to the difficulties of arranging
broadcast programmes so as to please
everybody, and Captain Eckersley followed with an amusing discourse on the
technical difficulties of broadcasting,
including fading and jamming.
Hon. Sec., Chas. C. Phillips, 57, Highfield Avenue, Golder's Green, N.VV.rr.

NORWICH

AND DISTRICT
SOCIETY.

RADIO

"X-Rays" formed the subject of an
interesting lecture and demonstration
given by Mr. I. S. Spain, on November
r6th, when, by means of lanternslides,
he thoroughly explained the principles
of the waves discovered by Dr. ROntgen.
Having read Dr. Rontgen's first lecture
on the new discovery, .Mr. Spain dealt
with the numerous uses of X-Rays,
particularly in connection with medical
practice, concluding ·with a demonstration
which at once interested and startled
the members.
Hon. Sec., ]. G. Hayward, 42, Surrpy
Street, Norwich.

GLASGOW

AND DISTRICT
SOCIETY.

RADIO

The fourth meeting of the Session was
recently held at the Glasgow University,
where a lecture was delivered by Dr. G. E.
, .Ulan on " Sound as the Handmaid of

Radiotelegraphy."

He dealt mainly with

the wave phenomena of sound, demonstrating by experiments the propagation
of air waves of frequencies ranging from
:w per sec. up to 32,000 per sec. and
t·xplained the limits of audibility. Resonance, harmonics, sensitive flames, and
the production of best notes were also
<lemonstrated.
Assist.' Hon. Sec., Wm. K. Fulton,
L~8, Kenmure Street, Glasgow.

RADIO

SOCIETY OF

WILLESDEN. *

The headquarters of the Society have
been moved to 34, The Croft, Harlesden,

N.\V.ro. Adequate apparatus has been
installed for reception, and in view of
the Transatlantic Transmitting Tests, a
six-wire cage aerial has betn erected.
Meetings are now held on Monday,
Tuesday, Thursday and Friday of each
week.
Applications for membership should
be addressed to the Hon. Sec., F. H. H.
Coote, 183, Carlton Vale, l\Iaida Vale,
N.W.6.

BARKING

AND DISTRICT
SOCIETY.

RADIO

On Monday, November z6th, :\Ir. R. C.
] ones gave a lecture on the '' Thermionic
Valve."
The lecturer described the
\Vorkings of the earlier type of twoelectrode and later the three-electrode
valve, together with their underlying
principles. Mr. ]ones then went on to
describe the operation of the valve in
receiving and transmitting, and after
dealing with the subject very fully,
ans\vered questions raised by the members.
Hon. Sec., C. R. Wil1ctt, Congregational
School Room, The Broadway, Barking.

NEWCASTLE RADIO SOCIETY.*

Members who wish to be included in
parties which are to visit 5 NO, the
Newcastle Broadcasting Station, are
asked to send in their names to the
Secretary \'Vithout delay. Members may
choose either ci Wednesday or a Saturday
for their visit, and will be informed later

of the week allocated to them.
Hon. Sec., Colin Bain, 51, Graingcr
Street, Ne\vcastle-on-Tyne.

RADIO ASSOCIATION OF IRELAND.

At a special meeting of the Association,
held on November 27th, the Secretary
announced that a programme had been
arranged up to April next. Amongst
those who have promised to read papers
are :-Mr. T. ]. Monaghan, B.Sc.,

A.M.LE.E.; the Rev. H. V. Gill, S.J.,
M.A., l\1.Sc., and Professor F. E .. Hackett.
Demonstrations of wireless receiving
apparatus will be held next month under
the auspices of the Radio Association.
Branches covering the following counties of Cork, Limerick, Waterford and
Tipperary have been organised and the
Secretary is in communication with
Galway and other centres regarding the
formation of branches.
The Secretary then read a letter from
the Secretary of the Radio Society of
Great Britain extending an invitation to
its meetings to the officers and members
of the Radio Association of Ireland who
are visiting London.

Mr. P. E. Belas, B.A., A.R.C.Sc.,
University College, Cork, has accepted
a vice-Presidentship of the Association.
An interesting lecture entitled : "Faets
about Frequency," was delivered by
Prof.].]. Dowling, M.A., F.Inst.P., who
dealt \Vi th the phenomenon of frequency

\vhlch occurs in so many branches of
scientific inquiry.
1he harmonic vibrations of musical
instruments were touched upon and the
lecturer spoke of their equivalents in
electricity. These harmonic phenomena
were illustrated bv experiments and their
application to nidio science explained.
Prof. Dowling concluded with an exposition of the principles employed for the
measurement of frequency.
Hon. Sec., H. HoLgens, 92, Lmorer.

Paggo:· St., Dub.in.
THE SOUTHAMPTON AND DISTRICT
RADIO SOCIETY.*

On Thursday, November 22nd, Captain
E. H. Robinson lectured to a large
number of the members on " Profes::or
L. A. Hazel tine's !\eutrodyne Radio·
Frequency Amplifier," which has achieved
great popularity in the United States.
Captain Robinson described at great
length the manner in which the interelectrode capacities of the valve, and
self-oscillation, were overcome. The lee·
turer also gave constructional details of
a set embodying this circuit, and demonstrated with a Neutrodyne 4-valve set,
2 LO being heard on a loud-speaker with
remarkable clarity and freedom from
distortion.
Hon. Sec., P. Sawyer, 55, \Vaterloo
Road, Southampton.

WIMBLEDON RADIO SOCIETY.

At a general meeting, held on Thursday,
the 22nd inst., the Hon. Sec. reported
that, in reply to letters sent to members,
he had received an overwhelming majority
of replies in favour of holding the weekly
meeting on Friday, and it was unanimously resolved that meetings would be_.

held on this day in future. Mr. W. J.
Rawlings gave a demonstration of the
new " Sterling"
four-Yalve
cabinet
receiver, which, coupled to one of the
latest pattern" Amplion" loud-speakers
with
floating
diaphragm, gave an
immense volume of undistorted music
and speech from the 2 LO transmission.
Other broadcasting stations were al::o
successfu1ly tuned-in on the loud-speaker,
without interference from 2 LO.
All the components for the Society's
. four-valve receiver have now been purchased, and its construction commenced.
The Society is indebted to Messrs.
Gambrell Bros., Messrs. The Igranlc
Electric Co., Messrs. Burndept, Ltd., ar.d
others, for gifts of coils, coil-holders,
filament rheostats, and other u::eful
accessories. The Hon. Treasurer has al~o
very kindly presented the Society with
a "Music Master" pattern Amplion
loud-speaker. All members are requested
to make a note of the new meeting-night,
i.e., Friday, and intending new members
should communicate \vith the Hon. Sec.,
C. G. Stokes, of 6, \Vorple Avenue,
Wimbledon, S.W.r9.
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BELVEDERE, ERITH AND DISTRICT
RADIO AND SCIENTIFIC SOCIETY.
On Monday, November 26th, Mr. C. E.
~Iorriss gave an elementary lecture on
"Crystals and Crystal Circuits," explain~
ing in very simple language the theory of
crystal rectification, and showing how the

The actual test occupied about an hour
and a half and proved of great interest
to those present, who were well satisfied
with the return for the trouble taken in
bringing their instruments to the club.
Hon. Sec., ]. C. Lane, The Northern
Polytechnic Institute, Holloway, N.7.

crystal possessed the property of converting the inaudible high frequency signal
oscillations into pulses of audible frequencies.

He next showed how to apply the crystal
to simple circuits and then to more
elaborate ones. The quality of music
and speech, when received on a crystal
was very much superior to that received
on a valve as there \vas practically no
distortion with crystal ·rectification. A
simple crystal circuit of special design
\Vas then explained with which, said the
lecturer, he had successfully received all
the British Broadcasting Stations except
Manchester.
Hon. Sec., S. G. l\Ieadows, no, Bexlcy
Road, Erith, Kent.

THE.

NORTH LONDON WIRELESS
ASSOCIATION.*

On Monday, November z6th, the
"Loud Speaker Competition" was held
before a good attendance and twelve
different loud speakers were brought
along by various members. The Chair
\vas taken by the President, R. S. Clay,

Esq., B.A., D.Sc.
The instruments were placed on the
lecture table and their leads brought
together so that each could be put in
circuit without revealing which instrument was being connected.
Speech was received from 2 LO on a
crystal, two L.F. valves following this,
the final output terminals being brought
to a pair of mercury cups in to \V hi eh
could be dipped the leads from the loud
speakers. The instruments \Vere given
numbers, and marks for quality and loudness were given by each member privately.
The average marks were then taken and
the places awarded. The results, it is
thought, mainly proved the real difficulty
of comparing the various modern makes
of loud speaking telephones, as those
which in the opinion of the club came out
lowest in the test, were evidently not
intended to deal with the same signal
strength.

!\abin

HONOR OAK PARK RADIO SOCIETY.
At a recent 1r_eeting, the Vice-President,
Dr. J. Russell Higson, M.B., gave a
lecture on "Sound Distortion." He
explained the principles of energy and
motion in relation to sound, proceeding
with a very full account of the production
of the human voice and the action of the
ear in reproducing these sounds, and
transmitting them to the brain. Various
simple experiments were suggested and
the hope was expressed that members
would take up the study of sound, it
being so closely a11iecl to wireless telephony.
The evening closed with a discussion on
the possible causes of distortion in a
certain dual amplification receiver.
Hon. Sec., G. ] . Price, 22, Honor Oak
Park, S.E.

LEYTON RADIO ASSOCIATION.*
On November 27th, the Association
demonstrated its claim to have the most
efficient antenna of any East London
Radio Society.
1\lr. Williamson, a member, reported
reception of WGY on one valve on
Sunday last, at 2.50 a.m.; the reception
\vith the addition of an L.F. valve being
almost of loud-speaker strength.
The rival merits of L.F. transformer and
H.F. amplification were then discussed at
some length, and a decision was arrived
at to construct a resistance-coupled
amplifier for comparison.
Hon. Sec., Capt. Thorley, C.A. Social
Centre, Leyton, E.Io.

MIDHURST AND DISTRICT
SOCIETY.*

RADIO

The November meeting was held (by
courtesy of Major F. R. Harding Newman),
at Rotherfield House, on Tuesday, Nov.
zoth. The chief interest of the meeting
centred in a five-valve set assembled by
Mr. S. F. Broadway. Only four valYes
were used on this occasion (one H.F.,

detector, hvo L.F., reaction on tuned
anode). The appearance of the set was
most pleasing and its performance
excellent. A loud speaker (Amplion)
made itself heard all ·over the large
billiard room in which the meeting was
held, distortion being noticeatly absent.
Future meetings will be held on the
second Thursday in each month.
Hon. Sec., H.]. Dyer Cossins, Hum: don,
:Vlidhurst.

LIVERPOOL WIRELESS SOCIE/IY.
At the Royal Institution, Colquitt
Street, on Thursday, Novt'mher 22nd,
N oYcmbcr, Mr. H. H. Harrison, of
The Automatic Tf'lcphone 1\'lanufacturing
Co., Ltd., gave an address on" Autc.matic
Recording of High Speed Tran5'missicns
of Radio Telegraphy."
Mr. Harrison gave an historic :-urvey
of various methods of recording and
ransmitting lVIorse messages, and limelight projections, illustrated throughout
the variety of mcchani~ms ensuring
absolute accuracy, cc,upled with tht'
highest rapidity. High speed messages
received by the Socit:"ty's set were duly
recorded at the meeting, and the members
were permitted to inspect the ar:paratus.
Hon. Sec., G. H. 1\lillcr, 138, Belmrmt
Road, Liverpool.

CITY OF LONDON PHONOGRAPH AND
RADIO SOCIETY.
At the Novtmber meeting the Society
was particularly fortunate in having a
demonstration by 1\Ir. T. Allisen (5 PU),
who has accepted office as Vice-Preside-nt.
Using a straightforv.rard circuit, r D
and I L.F. (power valve), with rzo H.T.
and a frame aerial, the demonstrator
proved to those who had hitherto looked
upon the loud speaker as a necessary
evil, that purity of tonf' and faithfulness
to the original can be obtained surh as
to gramophone can give.
::VIr. Allison recounted scme of his
wireless experif_nces and mentioned that
he had that morning received no les~
than 14 American z.mat(urs. Ht' has
p- omised to give the Society a transmittmg dononstraticn at an rarly date.
Particulars of the Society can b·
obtained 1rom the :Efn. Sec., ]. '"·
Cnwley, 27, Horsham Avenue, ::"\'.r2.

nf <ire at iritain.

At the unanimous reqn£st of the officers and
eommit.tef', Dr. ,V. H. Eccles, F.R.S., has consented
to continue in the office of President for the forthcoming year.
The following nominations for other offices have
been made : Acting Vice-President, Brig.-Gen.
Sir Capel Holden, K.C.B., F.R.S., J\I.l.E.E. ;
Hon. Secretary, P. R. Coursey, B.Sc., A.M.I.E.E.,
F.Inst.P.; Hon. 'Treasurer, Prof. Ernest Wilson,
M.Inst.C.E., M.I.E.E.
From amongst a large nmnber of names considered, the Committee have selected the following
as nominations to serve on the Committee for the
forthcoming year, and these will be submitted for
confirmation at the Annual General Meeting to be
held on December 19th, at 6 p.m., at the Institute
of Electrical Engineers: R. L. Smith-Rose, Ph.D.,
R. Carpenter, H. S. Pocock, Captain M. Ainslie, R·.N.,
J. H. Reeves, J\LA., 1\T.B.E., Thomas Hesketh,

M.I.E.E., Stanley
Ward,
J.
H.
Hibberd.
The Chairman (F. Hope .Tones, M.I.E.E. ), Hon.
Secretary .(L. McMichael) and Hon. Treasurer
(L. F. Fogarty, A.lVLl.KE. ), although eligible for
re-election, have intimated to the President ant!
Committee that, in view of the fact that they have
servccl some ten yeam in office, they do not desire
their names to go forward for re-election.
It will be found that in the new constitition
of the Society which is being submitted to members,
it is not proposed to continue the offices of chairman
or vice-chairman, and consequently no nominations
for these offices are put forward.
The Committee recommend that the early
a}lpointment shall be macle of a salaried assistant,
and that an office shall be proY,deu, on account of
the very large increase in the clerical work connected
with the conduct. of the affairs of the Society and
affiliated societies.
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THE OPERATION OF THE ARMSTRONG SUPER.
Since writing the art'cle called " The Operation
of the Armstrong Super" (Wireless World and
Radio Revieu·, November 21st, page
239),
an
article
has
been
published
by
H.
Andrews, B.Sc. ("Some Laboratory Experiments
with the Armstrong Circuit," page 805, The Wireless
World and Radio Review, September 12th), on
the results of his measurements on this circuit.
Although these results are very excellent, might
I criticise his method of plotting them.

zero at 10 milliamperes transmitter current, i.e.,
amplification by the Armstrong circuit then
becomes infinite.
If his figures for signal strength in the Armstrong
circuit are plotted against transmitter current,
it becomes much more eYident what is happening.
This is done in Fig. l.
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As plotted in Fig. 4 of the above article, the
amplification factor is taken as the ratio of Armstrong signal to simple reaction signal. Now the
latter is complicated by the fact that for excessively
weak signals (e.g., an entirely inaudible carrier
wave) rectification becomes almost nil.. This is
very well shown by a comparison of his figures
on transmitter current and signal strength without
the Armstrong Oscillation.
The actual wave at the receiYing station is
naturally proportional to the current in the transmitter, but the simple reaction signal drops to
500
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Fig. 2.
It is well known that the circuit possesses a
"limiting factor " and from Fig. 1 it is evident
that, although the transmitter was some distance
away, "strong signals " are still being considered.
The really interesting part of the plot is between
10 mA and 0, or the same effect produced by removing the transmitter to a greater distance.
In Fig. 2 is given a plot of the ratio of his Armstrong signal to transmitter current for varying
transmitter currents, i.e., relative "amplification
factor " of received waves. Although this increases
as the signal becomes weaker, it is almost entirely
due to the limiting factor.
Fig. 1 can evidently be divided into two distinct
portions, weak and strong signals. In the former,
signal strength is roughly proportional to the received wave, and in the latter, signal strength
is practically constant.

D. F.

I
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OUR TRANSATLANTIC BROADCASTING
TESTS.

0

NE outstanding feature of the
week of Transatlantic Broadcasting
which conduded in the early
hours of Sunday, December znd,
was the success of the British transmissions.
The first reports which have reached this
country from America give every indication
that the entire British programme was
received, despite the adverse weather conditions prevailing towards the end of tht>
week.
The Wcstinghouse Electric Company at
Pittsburgh, Pa., records the complete reception of the British transmissions, and this
experience was repeated at Northport, Long
Island. It appears, however, that the U.S.
amateurs were not nearly so successful
during the last two-wav test, a fact for which
atmospheric conditions must be held responsible.
From the reports received it
is evident that on December znd the most
clearly heard of the British stations were
London and Newcastle. In this connection
we have rec<Cived some useful information
from British listeners regarding the quality
of the transmissions on this side, and in
almost every case the unusual signal strength

from all British stations 1s commented
upon.
Concerning the amateur reception in this
country of the U.S. transmi~sions, the following list furnishes the best criterion. The
Wireless World and Radio Review has ueen
inundated with letters of congratulation from
all parts of the United Kingdom and Ireland,
and even from France and Holland, and we
take this opportunity of thanking our
numerous correspondents for the valuable
information with which they have supplied
us. Every effort is being made to send
individual acknowledgments as early- as
possible, and should delay occur, we feel
sure that our readers will exercise forbearance,
remembering the extreme pressure on our
post bag.
WGY, the G.E.C. station at
Schenectady, remains easily first in regard
to its reception in this country, and in not a
few cases, was received on a single valve.
WHAZ, the station at the Rensselaer
Polytechnic Institute, Troy, N.Y., comes
second, but of the remaining army of American broadcasting stations, amateur reports
are, in the majority of cases, eloquently
silent.

TRANSATLANTIC BROADCAST RECEPTIONS.

Below u·e publish a further list of successful participants in the Transatlantic Broadcasting
Tests. A continuation of the list will appear in our next issue.
Stations
Heard.

Name and District.

"R.W.R.," Exmouth ..
R. Stephen, Pontypool
A. E. Crisp, Woolwich

..

]. W. G. Thompson, Edinburgh

..
..
..

A. H. Broomfield and S. R. Smith,
Clapham Common.
loi. T. Smith, Broadstairs . .
..
C. Keith Murray, Romsey, Rants . .
B. Wedmore, Winscombe, Somerset. .

]. W. F. Cardell, Newquay . .

WGY ..
WGY ..
WGY
WGY
KDKA
WGY
WGY
WGY
WGY

..

WGY ..
KDKA
N. C. Powell, Hitchin, Herts..
. . WAOB ..
R. Leonard Thompson, Saffron Walden WGY
Denis C. Weston, Halesowen, B'ham.

WGY

]. H. Clarke, Staffs...
R. C. Rowley, Bradford

WGY
WGY
WGY
WJZ

..
..

J. F. Bruce, Bedford Park, W.+
W. G. Fudger (6IX), Godalming
]. P. Beeson, Southwell, Notts.
C. Bemard Childs, Edinburgh

l;. W. Melland, N. Wales

..

T. Grierson, Brondesbury, N.\V.

?

WGY
WNAV.
WOR(?)
WGY
. . Chicago(?)

Type of
Set.
2-V-0
O-V-2

Armstrong
Super.
I-V-2
I-V-I

4 \ alves.
2-V-I
I-V-I
I-V---I

o-v-o
r-v--o
I-\'-2
0-\'--(}

3-V--Q

r-v--o
I-V-I

5 \'alves.

~ ame

Stations
Heard.

and District.

I-V-0
WJAZ(?)
o-v-I
WGY ..
WHAZ
WMAK(?)
W. A. Evenden, Arras, France
WGY ..
I-V-I
] . Connelly, Liverpool
WGY ..
]. Gibb, Stoke·on-Trent
..
WJAZ(?)
r-v---o
L. S. Constable, Blackpool ..
WGY
E. A. Woolcock, Southport, Lancs ..
WGY
F. A. Comford, Maidenhead
WGY
3 valves.
WGY ..
H. R. Phillip, Arundel
3 valves.
H. Evans, Birmingham
..
WGY
2 valves.
E. Wintcrbottom, Southport
WGY
I-V-2
S. Dann, nr. Rochester
.. WGY
I-V-1
]. H. Grcgory, Matlock
WGY ..
O-V-1
B. ]ones, Bedford
..
..
. . WGY
I-V-I
E. Gwynne Lloyd, Neath, S. Wahs WJZ
F. W. Burford, Weston-super-Macc WGY
?
3 valves.
A.]. West, Chandlers Ford, Rants ..
W. E. Price, B.Sc., Hinckley, Leicester WJAZ(?) 3 valves and
ccystal.
I-V-2
R. Crees, Deal
..
..
. . WGY ..
I-V-2
C. A. Copm]er, Bentham, Yorks . . WGY ..
4 valves.
Miss Morrise, Penmaenmawr, N.Wales
·?
I --V-:J
]. H. Shores, Frodsham, Cheshire . . WGY

E. Harrison, Sandiacrc
..
W. R. Stainton, Leigh, Lancs .

..
..

Type ot
Set.

THE

3!>2

X~lmc

and District.

H.
R.
F.
B.
R.

Grimshaw, Warrington
Grcig, \Vells, Scmerset
A. Bcckctt, Edinburgh
Griffin, Bristol
..
S. Turner, Maldon, Essex..
..
S. H. Page, M.P.S., Oundle, Northants
R. Cartwright, Chelmsford . .
..
E. Edwards, Bramley, Surrey
H. C. Rowe, Blackpool
Stafford, Honey, Exeter
A. P. Hudson, S. Lincs.
]. Cuttriss, nr. Doncastcr
R. Keith Common, Stirling
R. D. Duncan, Edinburgh

L. W. Bide, Clewdon, Som ..
R. Macrory, Londonderry
H. C. Forder, Caterham
R. W. Simpson, Darlingtcn
L. Austin, Hook, Surrey
]. Hincley, Stoke-on-Trent
\V. L. l\I. Blount, Edinburgh.
D. R.
]. H.
W. C.
P. N.
W. J.

Greenway, Bristol
Porter, Shcringham
Hinley, Brynmawr
Langham, Leicester
White, Jersey, C.!.

A. E. Barncs, Jersey, C.I.
R. Lee, Wetherby, York::.
G. H. Hodgson, Sheffield
W. S. Williamson, Aldcrky Edge,
Cheshire.
N. S. Capper, Belfast
S. J. Hume, Hull
G. W. Carr, Newport, 1\Iou.
W. K. Freeman, Rugby
..
R. D. Newill, Newport, Salop
F. Parry, Liverpool ..
A. Gibson, Rochdale ..
A. S. Cutcliffe, Ilfracombc

\V. Hartrce, Cambridge
..
D. Pitcavin Shearer, B,Eng., Leicester

H. V. Prescott, \Vethcral, Cumbcdand

Thos. Russell, nr. York
..
W. Edward ]ones, Leamington, Spa.
]. Hourston, Prestwick, Ayrshire ..
Harold Hall, Edgbaston, Birmingham

C. B. Nicoll, and P. Nicoll, Burnley ..
J. G. Bomford, Cardiff
Ivor LI. \Villiams, Newport, Pem.
Dudley F. Owen (2 BC), Sale, nr.
:\lanchester.
W. J. Hall, Sherborne, Dorset
Peter Eadie, Paisley

~WIRELESS ~WORLD

Stations
Heard.

WGY
WGY
?

WGZ
WEAR
?

Type of
Set.
O-V-2

3 valves.
4 & 5 valves
I--Y-2

4 valves.

2-V-I
WSY
WGY
WJZ
I-·-\'-0
WGY
0-V-I
WGY
I-V-0
WGY
I-V-2
WGY
0-\'-2
WGY
--1- valves.
WGY
WHAY
2·-- V - I
WGY
KGKAI')
WCAE(?J
4 valves.
WGY
5 valves.
WGY
z-c---2
WGY
I-\·-z
WGY
Q
-V-I
WGY
WGY
2--\'-2
WGY
WOR
2 vah·es.
WGY
I-V-I
WGY
I-V-I
WGY
I-V--I
WGY
3 vah·('s.
WGY
WHAZ
WGY
I-\'-2
WGY
2--V-I
WGY
0-Y-O
WGY
WHAZ
1···\'-I
WGY
3 valves.
WGY
0-V-I
WGY
3 valvPs.
WGY
2 valves.
WGY
0-V-2
WGY
I-V-I
WGY
I-V--I
WHAV
WGY
WOR
KDKA
I---V--I
WGY ..
I---\'-I
WGY
WJZ
WNAC
WDAR
WGY
JDKA
WHAV
WOR
WGY(?)
WGY ..
valve~s.
WGY ..
z valves.
2-V-1
WGY ..
WGY
Burndept
WHAD
Ultra IV.
WGY
R.I. 4 valve.
WHAZ
4 valves
WGY

WBAH

WGY

AND RADIO REVIEW

r-v-o
(Indoor
aerial).

I-V-I
WGY
I-V-2
WGY
R. H. Coleman, nr. Leicester ..
WGY
3 valves.
]. Denton Robinson, Darlington .. WGY
]. W. Claridge, Rushden, Northants .. WGY
I-V-2
F. E. Wcckes, Chorley, Lanes
MarconiWGY
WHAZ
phone Vz.
E. N. Haynes, Anglesey
1-C-I
WGY ..
R. Harris, Wimbome, Dorset
WGY ..
I-V-I
D. E. H. Falby, Margate ..
1-V-O
WGY ..
Sidney H. Wellington, Gloucester
I-V--2
WGY
WHAV
H. Nelson Smith, nr. Coventry
2-V--1
WGY
1{. Younghusband, nr. Chester
2-V-1
WGY
Rev. W. Waite, Faversham ..
WGY
3 valves
Hylton L. Heelis, Appleby ..
I--V-I
WGY
WHAZ
WOR ..
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Stations
Heard.

X ame and District.

A.]. West, Chandlers Ford, Hants ..
Chas. Parker, Warwick
p. R. 0. Prytherch, Penygrocs, N.
Wales.
S. C. Searles, Chelmsford
Marcus G. Scroggie, Edinburgh
H. Mead, Long Eaton, nr. Nottingham
"H.D.," Hoylake, Cheshire ..
~lajor R. J. Camp bell, nr. Dawlish
A. Bonney, Bradford ..
John Corsc, Edinburgh
]. McNeil, Macduf£, Banff ...
]. ShPpherd Nicholson, Edinburgh

12, ]923
Type of
Set.

WGY
KDKA ..
WGY
WGY
WGY
WGY
WHAZ
WGY
WGY(')
WGY
WGY
WGY
WGY

woo

3 yalves.
I-V-I
I-V-I
I-V--0

4 valves.
I-V-I
I-V-I
I--Y-0

WOR
WMAK
WJAZ
WGAE
WSY
WJZ
WMAF
WBAH

H. G. Ede, Islington, N.I
Cyril V. Alcock, Letehworth
J. Jennings, Ambleside
R. W. Elder, Stockton-on-Tees
A. S. Fleming, Escrick, York ..
\Vm. Dobson, Blackburn
]. C. \-Vebb, l\Iarkethill, eo. Armat,;l
,V. A. Hayes, Portadown

D. !3. Alcock, Tayport, Fife

J.

S. I indley, Stoke-on-Trent

"'m.

Elii:', Appleclore, N. Devon

E. Turner, Bradford, Yorks ..
VVm. Stewart, Renfrew
E. Detroyat, Auglet, Biarritz.
D. Lithgow, Glasgow ..
Capt. C.

'V.

Hinds, Belfast.

E. Dagger. Otky

WGY
WGY
WGY
WGY
WGY
WHAZ
WGY
WGY
WGY
WHAZ
WJZ
WJZ
WHAZ
WGY . .
WGY
WHAZ
WOR
WJAZ
WGY
WGY
WGY
WGY
WHAZ
WGY
KDKA
WGY
WOR

2-Y--0
I-V-2

4 valves.
2·--C-0
I--V--I

3 vah·1'S.
0-1'--I*

2-va've
'·<_;ecophor.e.'~

3 valn·s.
r~v--o

I-Y-0

WGI

WGY
WHAZ
F. Coulthurst, Colwyn Bay ..
WGY
Eric Eadie, Lisbelleur, eo. Fermanagh WGY
Leonard Slater, junr., ,Sheffield
WGY
Towler, Wivelscombe .. '
WGY
John Angus, Edinburgh
WGY
Crawshay, Bridestowc, Cornwall
WGY
?vlessrs. Braidwood, Donaldfield, and WGY
\\'. Hird }ones, Hoole, Chester

0

••

Johnstone, Renfrewshir~.
Rev. E. Blackwood-Price~ Saintficld,
County Down.
C. Le\vis Levy, Rochester
\V. McC. Armstrong, Girvan ..

A. E. Gardner, Belfast
Jas. H. Cunningham, Ayr ..
E. \Vatts & Son, Ltd., Hove
A. D. Swanston, Bo'ness, N.B.
Arthur M. Kemp, nr. Spalding
Ernest H. Lewis, Cardiff
..
Eric A. Haliburton, Stoke-on-Tn1., ..

WGY
WJZ
WGY
WHAZ
WGY
WGY
WHAZ
WGY
WGY
WGY
WGY

WGY ..

KDKA
James Crosbie, Girvan
WGY
WHAZ
D. C. Horngate, Hull..
WGY
Geoffrey W. Salt, Bath
WOR
Laurence Bell, M.I.A.E., Edinburgh WGY
L. Fildew, Exeter
WGY

\Vm. F. Young, Holytown, Lanarkshire WGY ..

W. J. Williams, l'rcstatyn, N.W.

WMAF
WGY

2-\--2

o--v--o
2-V-2

7 valves.
.z valves.
2 valves.
2 valve,
G€cophone.
Marconiphone V2.
3 valves.
3 yalves.

valvPs.
valves.
o-v-z
I-V-2
I--V-0

l\farconiphone V2.
3 valves.
o-v-o
I-V-I

Burndept
Ultra IV.

* lt would be inter-esting to investigate the conditions under
\Yhich this remar1<alle _reception" as carded out.
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Stations

Name and District.

Heard.
WGY ..

John Mu nro, Oban, N.B.

WBAC
F. E. Greig, Dinningbam
Wm. A. Su ttoo, Fincbley, N.t2
R. A. BiU, Dinningham
A. C. GiU, Thrapston, l\or thants
B. E. Peal, Wok ing ..

..
..

F. Dallin Paul, Brighton
..
N. C. Haigh, Hcnley·On·Thames

G. W. Kra pton , Rotherham ..
lnman, H ampstead ..
C. Warriner, Birkcnhead
C. Chevallier, Ipswich
Geo. H. Brown, Liverpool ..
]. Ccdric King, Rochdalc ..
T. M. Linkie, W. Lintoo, N.B.

WBAZ
WHAB
WBAS

Type of
Set.
4 \alve
Etbophone

WGY
WGY ..
WGY ..
WGY ..

3 \ah·es .

WRAD

]-\"-1

WGY
WGY ..
WGY ..

I - V- 2

1 -V--Q

I - V- 2
4 valves.

J...!.......Y--()

KDKA
..
..

WGY ..
WGY . .
WGY ..
WHAZ
WGY
WGY
WGY
WGY

C. R icbardson, Liverpool ..
J . Williams, New Ferry, Cbeshirr
B. G. Re id, Long ton, Staffs... .
j. Greaves, nr. Blackbum ..
A. Franklyn, nr. Macclt"S6eld ..
..
Miss Lena Walker, Radcliffe ..

WGY ..
WGY
?
WGY
WGY
WGY . .

J.

WGY
WGY

Ward le, BarrQw·in·Fun less
R. Waiter Andcrson, Scarborougb
W. J. Masser·Homiman, Alnoslord
D. P. Gamer, Birkenhead ..
Geo. H. Mouson, Hull. .
..
A. \V. Landamore, Korwich. .
..
H. L. Pugh, JJishop's Castle, Shro.p·

31i3

A NOVEL AERIAL.
A new form of aerial, known as the
"Vertex," has recently been evolved. It
consists essentially of two metal rings,
spaced IS ins. apart by means of vertical rods,
and held to the mast by cross-wooden framework. About one hundred feet of wire is
wound zigzag between two rings, which
gives, perhaps, a little more capacity than
would be possessed by a short single wire.
The whole arrangement is easily supported

valves.

~

l -

V -1

1-V-2

Gt>eophone

WGY ..
WGY
WGY ..
WGY ..

RADIO REVIEW

Marconiphonc Vz .
3 ,-alvcs.

,·alves.

~

C. W. Ash ton, Stoke·on·Trcnt
..
Wm. Scott, Alexandria, Dumbart• n·
shire.
E. H. Seeker, Morar, In verness
..
F. T. S. Marsh, Cambcrlcy
Gco. Inch, Bootle

AND

J-

V-1

1-

\·- -o

I-

V-

WHAZ

1

:\Iarconiphonc Vz.
z vaJves.
z vaJves.
3 vaJves.
1- V - l

1- \ " - J

:z valve
Gccopbont-.

WCAE ..

I -

\'-

0

5 valve!i.

WGY
WGY
WGY
WGY

1--v- o

WGY

J[arconiphnnc V:z.
o--v--o
2 valves.
Hurndt!pt
3 valves .

shire.

H. Claudc Owcn, Faversham ..
Humphrey Cheat ham, Stockport
F. W. Treadwell, Shrewsbury
E. N. Bickley, Birmingham ..

..

Edward Opie, Scorri("r, Cornwall

..

L. 13. Lawson, Milngairc, N.B .

..
..

..

WGY
WGY
WGY ..

WJZ
WGY ..

_. \alves.

WBAB
E. F . Eggington, Narborough
Gco D. Perkins, nr. Bristol ..

WGY
WGY
WGY

I - - \'-

2

Gocophone
~ valves.
4 valves.

H. W. W. Hoskyns, Buxton, Norfolk WGY
Willred j. Baker, nr. Rochestcr . . WHAZ(?) :'\IarccniC. G. G. Braidwood, Renlrewshirc ..

WGY . .

pbone Vz.
Grcophc ne
va.J\'C'S,

2

R. Knox, Berwick -on·Tweed ..
WGY
F. H. jackson, Redcar, Yorks
WGY ..
W. S. \Vitkinson, Aldcrley Edg<·, WGY .
WHAZ
H . T. Robins, Sunderland
WGY ..
A. E. Clay, Leeds ..
.. WGY ..

1-

o-----v-

1

1 - \ "-

I

I - -\ ' -1

WBA!:
]oh" Carlson , South Shields. .
F. j . Frost, Canter bury
G. W. Taylor, Blaby. .
..
Geo. E . Old, Nottingb:un . .
H. Vernon Gcorge, Wcston·super·:'rl are
W. Christie, Paisley . .
..
E. Topham, Bradford
W . !an 0 . Williamson, Kinghorn, Fife

WOR

WGY
WGY ..
WGY . .
WGY
WGY
WGY
WGY
WGY

WBAZ

Major M. S. Aldham, Dodmin, Corn· WGY ..
wall.
WHAZ

The " Vertex " aerial.

V---o

I - V~ t

1-c--o
1-

V-I

:-v-2

o--v- t
4 valves.

J

VaJVf'S.

I - V-2

by means of a single mast, and is raised and
by means of a pulley and two
halliards.
The advantages of this aerial arrangement
are probably compactness and ease of
setting up, for when attached to the mast
there is no sideways pull and the symmetrical
arrangement does not render necessary the
use of guy wires. This class of aerial would
be conveniently erected when it is quite
impossible to sling up a short length of wire
of equivalent height.
low~red
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CORRESPONDENCE.
A New Short Wave Receiver.
To the Editor of THE WIRELESS
RADIO

WORLD AND

REVIEW.

Sm,-It has long been realised that for short
wave work, and particularly for the reception of
the many 150 metre transmissions now being
carried out, that the standard methods of amplification on the H.F. side are very inefficient. Several
methods have been adopted for reducing the stray
capacities that make themselves felt below 300
metres, but most of the new circuits are too complicated or tricky in operation to become generally
popular.
This circuit, however, employs an ultra-efficient
detector circuit, and low frequency amplifiers only,
thus avoiding the troubles usuallv connected with
H.F. amplifiers on low wavelengths.
The "hook-up" is by no m"ans original, as it is
in common use in the United States of America,
but, efficient as it is, I have never seen it in an
English station.
Its secret of success lies in the fact that by a
careful use of regeneration even the feeble impulses
from very distant stations are enabled to affect the
grid of the detector.
Once amplified signal currents flow in the anode
circuit, amplification by audio-frequency means is
a simple matter.
·
The outline of the circuit without note magnifieation is shown in Fig. 1, and it will be seen that
it is quite a simple matter to wire such an arrangement up ; simpler, in fact, than the usual single
valve and regeneration circuit.
r--.1\,/\1\1\/\1'---....
1
B
1

A

Fig. 1.

General principles.

The condenser in the grid lead, A, is the most
mportant gadget, as it is this capacity that controls
the regeneration of the system. A capacity of about
0.0001 mfd. is usually sufficient to send the tube
into oscillation, and so the capacity of the variable
condenser should not exceed 0.0003 mfd.
The grid leak should have the normal value of
about 2Mil, but in some cases it may be dispensed
with and no difference in results noticed. A further
experiment that sometimes makes an improvement
in the" strength of signals obtained with even an
ordinary receiver is to connect a high resistance of
a few megohms between grid and plate. This
sometimes improves rectification, but the normal
position of the leak should be tried first.
Having examined the simple form of circuit, we
may pass to the complete diagram shown in Fig. 2.
This circuit diagram was copied directly from the
set in use, without any alterations whatsoever.
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It will be seen that in the detector circuit several
departures have been made from the circuit in
Fig. l. The small variable in the grid lead has
been replaced by a fixed condenser of a capacity of
about 0.0003 mfd. Regeneration is still controlled,
however, by the variable condenser, but connected
in this case across the coil.
Loose-coupled tuning is employed because, apart
from selectivity, the size of the secondary coil is
not greatly dependent on the wavelength, and
consequently a step-up effect may be obtained
which adds to signal strength.

Fig. 2. The complete receiver. A cell with negative
terminal joined to the transformer, is connectea in the
grid circuit of the last valve.
If it is found possible to oscillate on low wavelengths without the series condenser, it is better to
omit it, as the primary coil will then be reduced in
size and the step-up effect will consequently be
greater.
On the audio-frequency side of the set nothing
unusual is incorporated, but it may be mentioned
that, providing signals are sufficiently loud, a high
resistance leak may be connected across the
primary of the last L.F. transformer in order to
improve the quality of speech.
Much experimenting may be clone in this direc
tion, and the pure and natural tone obtainable will
amply repay any loss of signal strength that occurs.
It will be noted that a grid cell is incorporated
in the last valve circuit, but unless the strength of
signals is sufficiently great or a high plate Toltage
is used, it may be found advisable to omit it.
The circuit is extremely easy to manipulate, and
with a little practice excellent results can be
obtained.
The secondary condenser should be set at minimum and the rheostats adjusted until the set just
breaks into oscillation. Tuning is then done with
the series condenser and the detector is then
reduced to the state of being just off the oscillation
point by means of the other variable condenser.
A fact that will appeal to users of sets employing
ticklers, is that regeneration is constant over a
wide range of wavelengths ; thus the set can be
fixed so that it is just off the oscillation point and
tuning will not seriously alter this adjustment.
Signal strength is not greatly diminished even
if the tuning condenser is placed in parallel, and the
earth connected to one terminal of the primary coil
in place of any aerial. Here again, the regeneration
adjustment is" constant.
5WD.
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This section of the magazine is~placed at the disposal of all readers who wish to receive advice and
·information on Jncttters pertaining to both the technical and non-technical sides of wireless work_ Readers
should comply with the following rules :~( 1) Each question should be numbered and written on a separate
sheet on one side of the paper, and addressed " Questions and Answers," Editor, The Wireless World
and Radio Review, 12/13, Henrietta Street, London, W.0.2. Queries should be clear and concise_
(2) Before sending in their questions readers are advised to search recent numbers to see whether the same
queries have not been deaU with before.
( 3) All questions will be answered through the post. Those of
geneml interest will also be published. ( 4) Every question, except those under (5) below, should be
accompanied by n postal order for Is., or 3s. 6d. for a maximum of jour questions, and also the coupon
-taken from the advertisement pages of the current issue.
( 5) For the benefit of those readers who would
rather not. pay the charges, a free Questions and Answers Coupon will be placed in the advertisement
pages of the .first issue of every month. This coupon should accompany the question submitted, together with a
stamped addressed envelope. The free coupon is valid for the current week only. (6) In view of the fact
that a large pmportion of the circuits and apparatus described in these answers are covered by patents,
renders are advi8ed, before making .use oj them, to _satisfy th:1nselves that the'!! would not be infringing patents.
(7) Four questwns ts the maxzmum whwh may be sent m at one time.
" B .P." (Manchester) is able to receive 5 IT,
5 SC and 5 NO when situated only two miles from
2 ZY. He cannot receive 2 LO without interje·rence
from the local station. This he is particularly
desirous of doing, and asks for advice.
We think you will have some difficulty in eliminating Manchester's transmission while listening
to London, as the difference in wavelength between
these two stations is not very great. Much depends
upon the skill with which the receiver is adjusted,
and we would not say that it would be impossible
to cut out Manchester if you use one or more of
the following remedies :~( l) The tuning circuit
should be inductively coupled and the A.T.I. and
the secondary circuit should be wound with thick
wire. The tuning condensers used with these
two · circuits should be kept as small as possible
and the coupling between them should be as loose as
possible. (2) An absorption circuit tuned to
Manchester's wavelength may be coupled to the
aerial circuit. ( 3) The first high frequency valve
may be transformer coupled, both windings of
the transformer being tuned and the coupling
between the windings being variable instead of
fixed, as in the usual type of transformer.
"S.W.W." (Barnes) is troubled with interference .from local spark stations and asks how this
may be eliminated.
Interference from adjacent spark transmitters
may be minimised if not entirely eliminated by
the following methods :~( 1) 'l'he use of a loosely
eoupled tuning circuit. (2) The use of some form
of filter or absorption circuit tuned to the wavelength of the interfering station. We would refer
you to the article on the " Prevention of Interference " in the issue of June 23rd, 1923, and to the
discussion on " Methods of Reducing Interferences
in Wireless Receiving Sets" in the issues of June
20th, July 7th and July 14th, 1923.

"G.B." (Stoke-on- Trent) asks how the H.T.
supply for a receiver may be obtained from the
240 volt D.O. mains.
Perhaps the simplest method is to connect
three small lamps of equal candle power in series
across the mains, and to tap off the H.T. supply
from across one of them.
The diagram in Fig. l
will make this point clear. The method is only
practicable where the negative side of the mains
is earthed, and this point should receive attention
before connecting up the apparatus.

+
H.T. SUPPLY

TO SET

Fig. l.

t,._F

"G.B." (Stoke-on- Trent).

"V .G.W." (High Wycombe) asks question&
concerning dual amplification circuits, and alao
with regard to self-oscillation in tuned anode H.F.
receivers.
Dual amplification circuits have been fully
tested, and a number of arrangements were described in the issues of May 12th and 19th. It is
agreed by competent observers that a good dual
amplification receiver, consisting of one valve with
crystal rectifier, is about equal to a two-valve
receiver of ordinary design (l-V-0). It is well
known that if a circuit is used in which the anode
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of the first valve is tuned to the same wavelength
as the closed circuit attached to its grid and filament,
and there is coupling of any description between
them, oscillations will be generated. The coupling
may be magnetic or electrostatic. When magnetic·
coupling is absent, there is still valve and other
stray capacity to contend with, and unless these
are reduced, oscillations will be generated.
"R.T.D." (Kirkby Lonsdale) asks (1) If
in a cm·tain receiver the ae1··ial circuit may be connected directly to the first valve instead of through a
coupled circuit. (2) If the g1·id condenser and leak
connecting H. F. valves do not actually cattse rect·ification to take place. ( 3) If in a certain receiver the
two tuned anode circuits can be tuned by means of
a double tuning condenser. (4) To which terminal
of the L.T. battery the -H.T. lead should be connected.
(1) The aerial circuit may be coupled directly
to the receiver if required, though the result will
be a decrease in the selectivity. (2) The values
given for the H.F. coupling condenser and leak
are only intended as a guide. The values should
be adjusted for the particular valves in use
so that the minimum amount of rectification
takes pla0e at the second H. F. stage. (3) In the
case of this particular receiver it is not practicable
to tune the anode circuits by means of a double
tuning condenser, as the reaction coil coupling
affects the wavelength of the first tuned anode
circuit. The double tuning condenser may be
used, however, if a small variable condenser is
connected across one side to restore the balance
betweim the two circuits. 14) The negati,-e H.T.
terminal may be connected to either positive
or negative L.T. It is generally found that slightly
better results are obtained, especially on short
wavelengths, when connection is made to the
negative L.T. lead.

Fig. 2. "A.W.G." (Dundee). Variometer tuned
H. F., with the reaction coil coupled to an extra co·il
in the plate circuit.
"A.W.G." (Dundee) asks how reaction may be
obtained in a two-valve receiver employing variometer
tuning in the aerial and tuned anode circuits.
Reaction effects may be obtained either by
inserting an additional variometer in the plate
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circuit of the detector valve or by coupling a reac·
tion coil to a small auxiliary coil connected in
series with the anode variometer. The diagram
in Fig. 2 will make this latter point clear.:;
"H.T.G." (Shrewsbury) submits a diagram
of a two-valve set in which one-valve, acting Cl$ a
detector, is followed by one s,tage of L.F. amplij1'catitm
and asks if he would be able to receive certain of the
B.B.C. stations.
The range of the set described would not be much
more than 40 to 50 miles. \Ve recommend that
you use one stage of H. F. amplification, tm1ed anode
coupled to the detector vah·e. If a reaction coil
is coupled to the tuned anode coil, it should be
possible to receive all the B.B.C. stations on a
good aerial.
"G.E.W." (W.14) asks (1) Whether he should
be ab.le to tune out the London station in order to
receive other B.B.C. transmissions. (2) What are
suitable coils for reception of Paris broadcasting
stations. (3) What is the p~trpose of a tune stand-by
switch.
(l) You will be able to receive distant stations,
pro,·ided that care is taken with the tuning adjustments. (2) The correct Burndept coils are as
follm.-s:
A .T.I.

Secoudary.

Reactitm.

Paris (Radiola) .. 1, 780 m. 150
300
200
Paris (Eiffel Twr) 2,600 m. 200
400
300
(3) The object in using a secondary tuning circuit
is mainly to enable one to sharply tune in a signal.
The switch should be first of all placed in the " standby " position, and the aerial circuit tuned. Then
put the switch in the " tune " position, couple the
two circuits closely and tune the secondary. Alter
the coupling, and at the same time the tuning
adjustments until the signal is heard -with greatest
strength. If interference is experienced, make the
coupling looser. The signal required will not
be heard so loudly, but the interfering signal will
be tuned out.
"W.E.S.'.' (Hants) refers to a diagram given
in the issue of July 21st and asks (1) What sort of
cell is used in the grid circuit of note magnifiers.
(2) What is the wmal capacity of the conden"er
joined across the H.'I'. battery. (3) What is a
suitable transformer mtio. (4) Is any special
type of valve recommended.
(I ) Small dry cells are used. Each has a voltage
of about 1·4 volts. Join three or four in series,
and try the effect of varying the nun1ber in circuit.
(2) The condenser -which is used across the H.T.
battery may be a :Mansbridge type condenser with
a capacity of l or 2 microfarads. It is useless
to employ a condenser of 0·001 JtF. (3) The best
transformers have a low ratio, I to 2! or 3. Ratio,
however, is not all that matters. The primary
winding shoUld have a large number of turns,
10,000 or more. The thickness of the wire used
largely determines the size of the transformer.
Good transformers are expensive, but in t·he end
it pays to take the trouble of getting a good one.
Two stages of note magnification is all that one
normally requires. (4) We do not think you will
do better than use " R " type valves for general
use throughout the receiver.
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ANOTHER WIRELESS MILESTONE.
By

THE EDITOR.

HATEVER strides are being made in the commercial development
of wireless, it is quite evident that the amateur has no intention of
being' left behind. Events which have transpired during the past week
are of such outstanding importance that they must be described as
:a milestone in the history of wireless, and they serve once more to emphasise the
importance of the work of the experimenter.

W

At the time of going to press with the last issue, a report reached us that Mr. Leon
Deloy (F1·ench 8 AB) whose station is located at Nice, had been in regular telegraphic
communication on successive nights with two American amateur stations, 1 MO,
operated by Mr. F. H. Snell, Traffic Manager of the American Radio Relay League,
and 1 XAM, operated by John Reinartz.
One naturally hesitates to give publication to reports of such a startling nature
·without confirmation, and accordingly, rather than announce this information in
the last issue, it was decided to communicate with Mr. Deloy for confirmation.
Mr. Deloy's reply indicates that there is no doubt about the truth of th~: report.
His signals have been heard by 1 MO readable twenty feet from the 'phones, and
have operated a loud speaker at 1 XAM.
Next after l\lr. Deloy's achievement comes a report from Mr. ]. A. Partridge,
{)f Merton, London, in reference to two-way morse working with 1 MO, this time
with Mr. K. B. Warner, Secretary of the A.R.R.L., on the key. Mr. Partridge's
station (2 KF) first got into touch with 1 MO with the assistance of 8 AB on the
morning of December 8th. Touch was maintained by the two stations until long
after daylight on this side of the Atlantic, and personal messages were exchanged.
By wireless communication, a further test working was arranged for the following
Sunday night. On that occasion, again working well into the morning, l\Ir. Partridge
maintained communication and received special messages, one addressed to The
Wireless World and Radio Review, another to the Radio Society of Great Britain,
another to Mr. Burnham, and another to Senatore Marconi, some messages being
from Mr. Warner and others from different officials of the American Radio Relay
League. Communication has since been maintained on other nights.
There is probably a great deal yet to be investigated before a proper understanding is arrived at regarding the theory of transmissions on short wavelengths, and
what is of special interest is the effect of atmospheric conditions, and also, perhaps,
the season, upon the distance which can be covered. It is interesting to note that
the first successful attempt at amateur transatlantic communication was made on
December 8th, 1921, when it will be remembered a number of American amateur
stations were heard in this country for the first time. Again, a date corresponding
very closely, viz., November 27th, 1922, was the first occasion on which reception
by amateurs in this country of American broadcast transmissions was recorded.
Certainly these facts, coupled with the general reports of excellent reception
about this time of the year, seem to emphasise that seasonal influences play a considerable part in long distance reception. And so another landmark has been
added to the record of amateur achievement.
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A SHORT WAVELENGTH RECEIVER WITH

TWO STAGES OF H.F. AMPLIFICATION.
By

w.

N a previous issue* we discussed the
difficulties of obtaining proper highfrequency amplification, and it' was
pointed out that the trouble experienced
is largely due to the coupling between the
output and input circuits of the amplifier.
The coupling is in the form of a capacity,
and is due to the capacity between the.
elements of the vah·e and holder, the capacity

K

Fig. l.

Front view of receiver.

}AMES.

would like electrical details of a receiver, in
which the coupling capacities may be
exactly neutralised. With the experience
gained with a receiver of this sort, the
experimenter will find himself better
equipped so far as high-frequency amplification is concerned.
The receiver has two stages of highfrequency amplification, detector, and

The three tuning condensers are marked l, 2, and 3, and the filament
resistances 7, 8, 9, and 10.

between the connecting Wires, and also
between the apparatus.
To prevent the instability due to this
unavoidable back coupling, it is necessary
to pay attention to the wiring, the arrangement of the parts, and to balance out the
remaining capacity. One method has been
brought prominently to the public notice,
recently, through the work of Prof. Hazeltine,
in America. It is thought experimenters
* No\:eillber 21st~- pp:25o-25_2." ___

optional note magnifiers. \Vith it, we may
receive the same signals that would be
received with any other receiver of first-class
design, using the same number of valves,
but with very much less trouble. Because
there is no back coupling, the high-frequency
circuits do not generate oscillations ; consequently there is an entire absence of
squealing, and the distortion caused by the
use of reaction in ordinary receivers is, of
course, not experienced.
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The photographs of Figs. r and 2 show
front and back views of the instrument.
Fig. 3 is the diagram of connections of the
receiver and the batteries, telephones, etc.,
Fig. 4 the layout, Fig. 5 the leading dimensions, Fig. 6 an end view of the receiver,
and Fig. 7 a section through a highfrequency transformer.
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THE HIGH FREQUENCY CIRCUIT.

It V~<ill be seen from the figures that there
are three tuning units, which are identical
in construction, and therefore electrical
characteristics. These units each consist of
a variable condenser, maximum capacity
o·ooos fLF., with vernier, and a highfrequency transformer. There IS no great
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Fig. 3. The aircuit diagram of the rece,:ver. The components are as follows: Valves, 1st H.F. V1 ;
2nd H.F. V 2 ; detector, V 3 ; 1st note magnifier V,; 2nd note magnifier, V 5 • H.F. coupling transformers 4, 5 and 6, tuned with 0·0005 Steruing condensers 1, 2 and 3. Neutralising condensers, 12 and
13. Grid condenser 0·00025,uF, 14; grid leak 2"vlw, 15. Fiwment resistan;;es 7, 8, 9 and 10;
grid bias resistance, 11. Lissen low ratio transformer 21 ; .i11arconi Scientific Instrument Co. intervalve
transformer 20.
By-pass condensers, 0·005,uF, 16 and 17.
Grid circuit bias batteries,. two cells, and
three cells, 18 and 19.
Fig. 3A. shows the method of connecting the H.F. transformers ; 3B the connections of the tuning condensers ;
F·igs. 3C and D methods of improving quality caused by poor tran<Jjormers. Fig. 3E shows how to connect!
a filter circuit to the land speaker; C1 =2,uF to O·l,uF.C2 =about 0·02pF. Fig 3F gives the connections of
a method of obtaining negative bias for the grids of V 4 and V 5 as explained in Vol. X, No. 212, page.
772. The resistance may be 1,500 ohrns, tapped at 1,000 ohrns, and the condensers C 1, and C 2, 1 or 2,uF"
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need for the use of \'ernier condensers, but
they are certainly helpful. I use those
manufactured by the Sterling Telephone &
Electric Company (called square law
variable condensers), because the plates are
specially shaped, so that the wavelength
scale is uniformly divided all round the dial.
With ordinary condensers, the wavelengths
are crowded together at the lower scale
readings and wide apart at the higher, which
is a serious disadvantage when one wishes to
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condenser at its minimum value it tunes to
this wavelength. The coil chosen has a
winding of 48 turns of No. 24 D.C.C. wound
on a damp-proofed cardboard former 3 ins.
in diameter. The former is 2! ins. long, and
the winding length r~ ins. Its inductance is
about r85 microhenries.
"~ coil of this size, tuned _with ':- o·ooos fLF.
vanable condenser, IS JOined m the. grid
circuit of both H.F. valves and the detector.
The primary windings are connected in the

Fig. 2. Rear view of the receiver with the case removed. The parts are as follows :-Tuning condensers
l, 2, and 3; high-frequency transformers 4, 5, and 6; valves V1 and V2 w·e for high-frequency amplification,
V 3 detector, V 4 and V 5 note magnifiers. The neutralising condensers are marked 12 and 13; the low
frequency transformers 20 (JJ;I.S.I. Go.), and 21 (Lissen low ratio), the grid conden,er and leak, 14 and 15.
All external commum·cations "re made to the terminal.s on the terminrtl 8trip.

tune in amateur signals on wavelengths in
the neighbourhood of rso metres.
The transformers are constructed with a
view to maximum signal strength with the
requisite selectivity. There is no necessity
to employ fine wire coils, stabilisers, or any
other sort of damping device, as in most
types of high-frequency amplifiers. Consequently, the coils are wound with No. 24
D. C. C. upon cylindrical tubes with reasonable
regaTd to the best shape of coil so far as the
ratio, diameter to length, is concerned. The
shortest wavelength required is rso metres,
therefore the coil is chosen so that with the

aerial circuit and the plate circuits of the
two H. F. valves.
In drsigning the primary windings,
we have to consider selectivity and
signal strength. From the point of view of
strength alone, it is better to give the
primary windings about half as many turns
as the secondary. Selectivity is governed,
among other things, such as the losses in the
circuits, by the ratio of the windings and the
distance between them. In this instrument,
the primary windings have r8 turns of No. 24
D.C.C. each, wound upon a tube 2! ins.
diameter. The distance between the wind-
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ings is, th:refore, about kin. Those who
experiment with the transformers, will find
that the tuning is sharper the bigger the
separation of the windings and the smaller
the number of primary turns. Very good
results will be obtained if the number of
primary turns are rz. The selectivity is such
that signals a few metres apart may be
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battery. If one tries the effect of winding
the coils in opposite directions, the connections
of the primary should be the reverse to that
given above. Results are generally not so
good with this connection.
To avoid hand effects, the spindles of the
variable condensers arc connected with that
side of the secondary which)s connected to
0

E
0

'

Fiy. 4. Wiring diagram of the receiver. The upper panel is the ebonite front panel which carries the
three. H.F. tuning ttnits and the filament resistances. The lou·er panel is a u·ooden base board. The wiring
ancl components are arranged as though the panel and base board tcere laid out flat. Xotice the ebonite
terminal st1·ip at the bottom, which is screu·ed to the back edge of the base boarcl, so that the terminals
project through the back of the bo.1-. The components are numbered to correspond tl'ill; the other figures.

separated with ease, but there is, of course,
a slight falling off in the signal strength.
For best results, the primary winding is
wound at one end of the tube, and both coils
arc wound in the same direction. The
beginning of the primary winding should be
joined to plate, and the beginning of the
secondary to the filament.. The other ends
arc joined to grid, and positi\·e of plate

filament. This is shown in Fig. 3B.
The construction of the transformers is
shown in Fig. 7· For the purpose of easily
balancing the circuits a tapping is made
at the twentieth turn on the secondary
windings, counting from the bottom.
By referring to the circuit, Fig. 3, it will
be noticed that the aerial circuit does not
contain a tuning condenser. It contains the
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primary winding of the first transformer.
Signal strength is not much reduced by this
method, and selectivity is greatly improved,
sometimes results are improved if the earth
terminal is connected to - L. T.
For convenience, the transformers are
mounted on the end plates of the variable
They are held with
condensers, Fig. 7·
small brass brackets, which are secured by
the nuts attached to the ends of the condenser spindles. To avoid coupling between
them they are mounted sideways.
The
correct angle is 55°.
The writer is aware that the use of
o·ooos p.F. variable condensers, especially
when set near the maximum value, is not
good from the point of view of signal strength
or selectivity. For maximum signal strength
and selectivity, best results are obtained with
a small value of capacity. The receiver,
however, is designed for short wavelengths,
and when these are being tuned the condenser settings are quite small.· The tuning
of broadcast signals is not a difficult matter
with a receiver of this sort, and since we
wish to tune them in as well, the condenser
must have a wide capacity range. The
shortest wavelength one can tune with the
coupling transformer units described is
ISO metres, and the highest just above
5so metres.
Those who wish to tune in amateur
transmissions only, with a wavelength
between roo and 250 metres, are recommended
to use a primary winding of I2 turns and a
secondary winding of 40 turns. The tuning
condenser may have a maximum capacity of
o·ooo2 F.
Those who wish to tune in the broadcast
transmissions only, .320 metres upwards, are
recommended to use I8 turns for the primary,
and 70 for the secondary, with a o·ooo.3 fLF.
variable condenser.
The tuning condensers arc numbered I,
2 and 3 in the figures, and the.coils 4, 5 and 6.
Referring to the diagram of connections,
Figs. 3 and 4, it will be noticed that one
filament resistance (7) controls both H.F.
valves; resistance (n) of o·8 ohms is joined
in the negative connection to the heating
battery. When " R " valves are used the
heating current is about o·65 amperes to
each valve, and the fall in voltage is, therefore, 2 x o·65 x o·8=I volt. The filament
connections of the three transformers are
made to negative L.T., and, with respect to

373'

the negative side of the filament, are r volt
negative. The resistance consists of 22 ins.
of No. 22 Eureka wire. The negative bias
of I volt is suitable when " R " valves are·
used with about 75 volts in the plate circuit..
The neutralising condensers, I2 and I3.
are joined between the grids and the taps
taken off the secondary windings of the
transformers. The capacity is small (of the
order of a few micro-microfards), and m·ay be
constructed in a number of ways. Referring·
to the photograph (Fig. 2) and to Fig. 4, it
will be seen a stiff wire is run from the top
support of the coils, which is connected to
the side of the condenser, JOined to the grid,
to a screw screwed into a tapped hole originally provided in the condensers for fixing
purposes. The wire is soldered to the head
of the screw and the support, and forms one
plate of the condenser. A piece of insulated
tubing is threaded over the wire. The other
plate of the condenser consists of a few turns
of No. 24 D.C.C. wire, one end of which is
joined to the tap on the coil. The end
is cut off short, after the capacity has been
experimentally adjusted. The screw which
is screwed into the condenser end plate:
should not be too long, because it has capacity
with the condenser spindle, which acts in the
same way as the neutralising condenser
proper.
Another sort of neutralising condense:r
consists of a piece of ebonite upon which is
mounted two pieces of tin. brass rod with
their ends i in. apart. A glass tube fits over
the brass rods. On the outside of the glass
tube is a brass tube. The capacity between
the two! in. rods is adjusted by shifting the
position of the metal tube. When correct,
the tube is soldered to a support.
It will be noticed that there are two of
these neutralising condensers. Particular
care should be taken with the wiring of these
circuits. Make the grid wires as short as.
possible and keep other wires away from
them.
THE DETECTOR CIRCUIT.
The grid condenser (r4) has a value of
o·ooozs fLF., and the grid leak (IS) 2 MO.
The leak is connected between the grid and
the positive side of the filament. The plate
circuit contains the primary winding of a
Lissen low ratio intervalve transformer, :ai,
connected as in the figures. A large fixed
condenser (I6), capacity o·oos fLF., is connected between the plate and- L.T. The
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plate voltage is taken from the common
plate battery by a separate tap.
THx NoTE MAGNIFIER.
The connecting terminals are arranged so
that the telephones may be joined in the
first note magnifier plate circuit. When
loud speaker signals are required. the instrument is joined in the plate circuit of the last
valve.
Cells are used in the grid circuits.
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necting the high-frequency transformers; 3B
the condenser connections; 3C and 3D methods
of improving the quality when distortion is
produced through faulty transformer design,
and also due to the fact that the transformer
secondary works into an open circuit (grid
filament.).
Fig. 3E shows how to connect a filter
circuit to the loud speaker. The arrangement should always be used. The choke

f
. ., . '"J

. :++'~
f'

-~
+

~--·----

'

s·

-

--~-

------.J-.------~-7-

------+-----·----~--···

678-·~-

11
11

------~-

11
'eo

7' ---·--··

· - - - --- - -- 67a'

..L

-- -· ----

l%i-

- - - · ·-- -0- - - --- - - - - G---

~

"'
I

~~-'-

.. --4

-·-------;;-+-

3'r·~-- 2%-

~ ~ ~~ --=i:, -_-;_~: . ~ .;-

I

~

~-r_,_,.
_:U/3!6·

'tTT

~~
.

~--- -~-

:

I

'

-·--t-·- ......__ _.. _.
-4---

-2'

1

2

:

.

-+--

-~-- --~-

'

'

_...__·-··->- -•

~

:

-G-

_1_

-~ G

~

~~

¥;-11~!_~_1_

r :·,6.r_,__z·__.__r....,.._2·-----:.L.l:.:::

Fig. 11. Leading dirneiU;ions. The upper drawing is of the ebonite panel ; the one beneath, the wooden
ba8G board, and the bottom drawing is of the terminal strip. The position of the various parts is ea;,-ily
seen by comparing this figure with Fig. 4.

Valve V, has two dry cells, and V5 three dry
cells. The plate voltages used are 120 and
ISO volts respectively. Hard " R " type
valves work very well with these voltages
and provide very good loud speaker signals.
The connections of the transformers are
clearly shown in the diagrams.
The lower portion of Fig. 3 shows several
details. Fig. 3A shows the method of con-

may be rs,ooo turns of No. 40 S.S.C. copper
wire wound on a bobbin zt ins. long ; the
core may be of iron wire built up to a
diameter of i in. When the bobbin is
wound, the length of the core Wires may be
determined. They should be long enough
to turn back over the surface of the bobbin.
Alternatively, an intervalve transformer with
the two windings connected in series may be
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used. With some loud speakers, the quality
is much improved if a large condenser, about
o·oz ttF., is joined across its connecting wires,
Fig. 3F shows an alternative method of
obtaining a negative potential for the grids
of V4 and V 5 . The resistance should have a
total value of r,soo ohms, and the tapping is
at r,ooo ohms. The coil is wound with
No. 40 S.S.C. Eureka wire.
OPERATION.

When the receiver is wired, connect the
aerial and earth, batteries and telephones as
in Fig. 3. The last valve, not being required,
will not have its filament heated. Set the
second and third condensers at, say, go, and
very slowly turn the first condenser knob.
When a signal is heard, carefully adjust the
second and third condensers together.
Now place a piece of paper over the filament leg of the first valve, and place it back
in its holder. The filament will not light, of
course, but the signal will, in all probability,
still be heard. The signal is transmitted

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

7¥8

%'-

. - - - - - - - - - 8Y4~----- ~.

Fig. 6. Side view of the instrument. The base
board is held to the ebonite panel with brass brackets,
rmd is raised a little from the bottom to allow the box
to fit. Notice the brackets which hold the connection
strip.

through the capacity between the input and
output circuits of the first valve. Tune the
circuit once more, and then carefully adjust
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the neutralising condenser, rz. Start with no
capacity at all and gradually increase it.
If the signals are strengthened and the coils
have been properly connected, the wiring
should be rearranged a little.
As the
capacity is increased, the signal should sound
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Fig. 7. Showing the method
of mounting the H.F' .. transformers on the end of the
tuning condensers.

weaker, until a point is reached when no
signal is heard at all. To be sure the stray
capacity is balanced, take the valve out of
its socket, when it will be found the signal
is heard once more. Fix the neutralising
condenser with wax, or by soldering.
Light the filament of the first valve, and
adjust the second neutralising condenser as
described above, but with the piece of paper
ori a filament leg of the second valve.
It would be better, for testing purposes,
to set up an oscillatory valve circuit, and to
modulate the output from it with an interrupter, such as a buzzer.
A method which is not quite so good is to
induce signals into the aerial circuit from a
buzzer wavemeter. One may be made up
for the purpose by connecting a o·ooo3 ttF.
variable condenser with a coil of so turns
of No. 24 D.C.C. wound on a 3 in. tube.
A buzzer with a few dry cells is connected
across the tuned circuit.
Always set i.he neutralising condensers
with the receiver tuned to a short wavelength.
When they are properly set it will be noticed
that with no adjustment will a whistle or
carrier wave be heard m the receivers.
Tuning is very simple on account of the
second and third condenser readings always
being the same. The reading of the first
may be a few degrees different on account of
the capacity of the aerial.
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THE THERMIONIC RECTIFIER
FOR BATTERY CHARGING.
By R. L. SMITH-RosE, PH.D., M.Sc., D.I.C., A.R.C.S., A.M.I.E.E.
I.-The Development and Application
of the Gas-Filled Thermionic Valve.
ITH the motlcrn widespread
nse of radio receiving apparatus
m the home and the accompaniment of valves to meet the
insatiable demand for louder signals, the
problem of charging small accumulators
ha.s ~o be faced. In the majority of cases
thls 1s solved either by becoming a regular
customer of the local garage or of arranging
a suitable means of utilising the ordinary
electric lighting supply for the purpose.
Many users prefer the latter, giving personal
attention to their cells, as the treatment
inflicted by the garage " electricians " is
frequently more profitable to . the makers
of batteries than to the users thereof. When
the domestic supply is in the form of direct
current, a very simple charging board can
be erected from which to charge accumulators
as required. With alternating current supply,
however, the problem is somewhat more
difficult, involving as it does some means of
rectifying the current passed through the
accumulators.
Various forms of rotary,
vibrating reed, chemical and " arc " rectifiers exist for this purpose, but the development of the thermionic valve has provided
an . alter~ative method which may prove a
senous nval to these.
All students and experimenters in wireless
telegraphy are familiar with the rectification
properties of the ordinary two-electrode
valve, ~s largely used nowadays for the
productwn of high-tension direct current
supply for valve oscillators in radio transmitting sets.
In connection with this
application the common conception is that
it is absolutely necessary to employ anode
potentials of hundreds or thousands of volts
if a rectified current of more than a few
milli-amp~res is required.
This being true
of the h1gh vacuum two-electrode, it is
obviously impracticable to make use of this
type for the charging of accumulators of
any appreciable capacity.

W

The necessity for this high voltage is
to overcome the effect of the " space charge "
of the electrons in limiting the current
passing through the valve between the
filament and anode.
By introducing a
minute trace of gas into such a valve under
certain conditions a number of positive
ions may be formed by collision with the
electrons and these will partially neutralise
the space charge and so reduce the voltage
required to produce a given current. This is
the reason that in the early types of " soft "
valves the saturation current could be
attained for a comparatively low applied
voltage, the gas present being the residual
air left in the tube after exhaustion to the
highest vacuum then obtainable. As in
the case of the Fleming oscillation valve,
these tubes were characterised bv some
irregularity in their action. Since that time
many investigations upon the thermionic
emission of various substances in the presence of different gases have been carried
out by several observers.
In particular,
Dr. Irving Langmuir has studied the effect
of gases on the emission from tungsten. 1
Tungsten is now very largely employed for a cathode in thermionic tubes,
on account of its high rate of emission and
also because its high melting point permits
of its being raised to a higher temperature
than other substances. The gases experimented with by Langmuir include hydrogen,
water vapour, oxygen, nitrogen and argon,
and the result of his experiments may be
put briefly by saying that, in every case
except that of argon, the presence of the gas
reduced the thermionic emission of the
tungsten from its value in vacuo. In the
presence of the gas argon, however, the
rate of emission of electrons by incandescent
tungsten remains unaltered.
The only
1 0. \V. Richardson : " Emission of Electricity
from Hot Bodies," pp. 117-126; also I. Langmuir:
" The Effect of Space Charge and Residual Gases
on Thermionic Currents in High Vacua." Phys.
Review, Vol. II, p. 450, December, 1913.
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effect of the presence of argon in a small
quantity is to reduce the space charge
effect by supplying positive ions, and so
reduce the voltage necessary to attain
the saturation value of the thermionic
current. Argon is one of the monatomic
gases of the" inert "group, and it is probable
that the other gases of this group would
behave in a similar manner.
This mode of " softening " a valve by the
introduction of an inert gas has been applied

Fig. l.

result on the bombardment of the cathode may
be augmented. Long and accurate investigations, however, have shown that by proper
adjustment of the pressure of the gas within
the tube, disintegration can be eliminated,
and when rectifying heavy currents, the
emission of electrons from the qthode may
actually be sufficient to cool the latter.
These gas-filled thermionic tubes have·
found application as low-voltage rectifiers,.
and commercial forms of these are manufactured by the General Electric Company·
of America and the British Thomson Houston
Company in this country under the name
of the " Tungar " rectifier, for the charging·
of small batteries of accumulators from the·
usual alternating current supply. 3
The principle of the construction of the·
bulb is shown by the diagram in Fig. I.
It comprises a tungsten filament cathode, of
either straight or spiral form, and an anode:

Diagram showing construction of a typical
Tungar bttlb.

in the construction of a low voltage rectifying
valve, and the types and construction of
such valves were described in a paper by
G. S. Meikle in 1916. 2 With the introduction
of gas into the tube, the positive ions thereby
formed serve in part to convey the current,
moving in the opposite direction to the
negatively charged electrons, viz., from
Now, under certain
anode to cathode.
conditions, the velocities of these positive
ions may attain very high values, and on
striking the cathode may cause its rapid
disintegration, since they are of relatively

-l.,..
'

''
''
'

-f

Fig. 2.
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Circuit connections for half-wave rectifier.

large mass. With increased gas pressure
within the bulb, the velocity of these ions
is diminished, but the number of ions
is considerably increased, so that the nett
s G. S. Meikle : " The Hot Cathode Argon GasFilled Rectifier." G. E. Review, Vol. XIX, p. 297,
April, 1916; also Electrical Review, Vol. LXXVIII,
p. 472, April, 1916.

Fig. 3.

Rectifier bulb with two anodes.

of tungsten, copper or graphite, mounted'
inside a bulb of special heat-resisting glass,
two or three inches in diameter. The
anode is preferably in the form of a flat disc
to provide a large surface. The leads from
the cathode are brought out to a standard
Edison screw cap, while the anode is connected through the top of the bulb by a
flexible lead.
The tubes are very carefully exhausted
and then filled with argon in a high state
of purity to a pressure of from 3-8 ems. of
mercury, measured cold.
A chemically
s R. E. Russell : "The Tungar Rectifier," Gen.
Elec. Review, Vol. XX, March, 1917; also Electrical
Review, Vol. LXXX, p. 584, May, 1917.
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:active purifying agent is introduced in the
tube, usually in the form of a coil round
one of the cathode leads. During operation
·of the tube, this material evaporates and
absorbs any foreign gases which may be
liberated from anode or cathode, or from
·over-heated glass parts. It is this purifying
material which often gives rise to the dis·Colouration of the bulbs of the " Tungar "
.rectifier.
A.C.SUPPLY

--r-

!Fif. 4.

Oircuit connections for full-wave rectifie1·.

The circuit for a half-wave rectifier is
-shown in Fig. z, where the cathode is heated
by current from the main supply through
a step-down transformer.
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To rectify both halves of the alternating
wave, two such rectifiers may be used ; but
the two rectifiers may be combined in a
single bulb containing two anodes and a
common cathode, as shown in Fig. 3, the
scheme of connections for this bulb being
shown in Fig. 4· The resulting pulsating
direct current may be smoothed out by a
series reactance, or by a parallel condenser,
as in the case of high-voltage rectifiers .
Such rectifying tubes operate satisfactorily
on currents ranging from a fraction to many
amperes, and on alternating supplies at
zo volts and upwards. No auxiliary starting
load is required when commencing to charge
a battery. The supply switch is closed, and
the charging current picks up immediately,
giving a slightly tapering charge as the
battery voltage increases. The fact that
this rectifier is self-starting and that there
is no lower limit of the current are two distinct advantages which it has over the
mercury arc rectifier.
Several types of the Tungar rectifier have
been standardised for operation on supply
at various voltages and frequencies to charge
batteries of three to thirty-six cells at from
about I ampere up to 6 amperes.

(To be concluded).

~useful cardboard novelty supplied by the Igranic Electric Co., Ltd. The card on the right covers, and
as rotated over that on the left. The " windows " opposite the words " Primary," " Secondary " and
"Reaction" then reveal the correct size of coil for use in receiving the station indicated by the arrow.
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NOVEL IDEAS AND INVENTIONS.
Abstracted by PHILIP R. CouRSEY, B.Sc., F.Inst.P., A.M.I.E.E.

Multiple High Frequency Telephony
(Wired Wireless).
In a simple wired wireless circuit a separate
thermionic valve or similar oscillation
generator must necessarily be employed,
but when it is desired to transmit a number
of independent messages along the same
wire circuit, the apparatus is apt to become
cumbersome if a separate oscillator is used
for each communication channel. To overcome this difficulty a common high frequency
generator can be employed for a number of
circuits in conjunction with static-frequency
raisers, multiple tuned circuits, or similar
apparatus, so as to produce a number of
separate sources of different frequencies
from the common high frequency oscillator*.
When such an arrangement is used, it is
necessary to employ a distinct modulating
apparatus for each communication channel,
such apparatus modulating the oscillations
in its own circuit only without interference
with the steady production of oscillations
by the master oscillator.
Radiophar>; Transmitters.
The approximate determination of bearings
from a radiophare transmitter may be
made easier by arranging that the transmitter sends a distinctive signal on two or
more of the cardinal points of the compass.
Hence the receiver can determine its bearing
by a rough time measurement of the interval between maximum signal strength
and the. nearest distinctive signal. t
Safeguarding Valve Transmitters.
With most arrangements of valve transmitters considerably more energy is passing
through the circuits than can be dissipated
bv the valve anodes. Hence it follows that
i{ for any reason the valves cease oscillating
they would be overloaded and probably
damaged. This overloading shows up by
the heating of the anodes.

*

British Patent No.

199412, by C. Lorenz

Company (Berlin).

t

British Patent No. 196085, by G. P. G?enfel

r.Iui. J. Robinson.

One method of safeguarding the valves.
is to mount inside the valve a small auxiliary
anode on the outside of the main anode, sothat normally it is shielded from the electron·
stream from the filament and no current
flows to it.* If the main anode becomesoverheated it will emit electrons itself,
and these being caught by the auxiliary
anode can produce a current through a
relay winding in the circuit of the auxiliary
anode, thus enabling the H.T. feed current
to the main anode to be cut off and the valve
saved from damage.

Limiting the Wave Band of a Radio-telephone Transmitter.
1f all the upper harmonics of speech or
music are efficiently transmitted by a radiotelephone sending station, the band of
wavelengths that is occupied by the transmission becomes very broad, especially if
the mean wavelength is long. It has been
found that most of the higher harmonics can
be suppressed without causing too great a
distortion of speech to introduce loss of

li'ig. I.

intelligibility. t These harmonics can be
suppressed by inserting a filter circuit
between the microphone and the transmitting valves, the constants of the filter
being such that it blocks all frequencies aboveabout r,ooo cycles. The general arrangement
of a suita-ble filter is sketched in Fig. r, in
which diagram T represents the microphonetransformer, while the modulating valve·
is joined on to the leads xx. By altering,

* British Patent No. 189095, by Gesellschaft fiir
drahtlose Telegraphie.

t British Patent No. 174076, by Gescllschaft fiir·
drahtlose Telegraphie.
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the values of the condensers and inductances,
:the cut-off point of the filter can be adjusted
·to various frequencies.
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is emphasised in the construction of condensers for operation in such circuits, as
the several units of which the complete
condenser must necessarily be built up

Errors in Radio Direction Finding.
Errors sometimes arise in a D.F. receiver
·due to the loop aerial being unsymmetrical
with respect to capacity to earth. The
·difference in the capacity to earth of the
two halves of the frame may arise in the
aerial itself or in apparatus associated with
it. It may be balanced out by making an
·earth connection to the frame at some point
near to its centre and moving this point
until balance is obtained, or by the use of
iwo tuning condensers instead of one, the
mid point of the condensers being earthed.

l

I

I
I
I
I

I

I

I
I

I

A

I

Fig. 3.

·Condensers for High - Power Radio
Circuits.
~Insulation · difficulties become very apparent when high voltages exist in radio
frequency transmitting circuits. This fact

require not only mechanical support, but
electrical insulation. These difficulties are
overcome in the form of construction sketched
in Fig. 3 in plan.* It consists of a metallic
ring R, which acts both as a clamping
member and as one terminal of the condenser.
Between it and the central part T, a number
of condensers CCC are clamped, such condensers forming the "arms " or spokes of a
wheel-like structure, of which the ring R
forms the rim. Each condenser " arm." is
built up of numerous condenser sections
connected in series or parallel as required
to give the necessary capacity and to support
the necessary voltage. Thus the central
terminal rod or tube T which is common to
all the condenser arms not only makes the
connection to the condensers, but is supported mechanically by them and also
insulated by them without the use of any
other insulating supports. Thus the condensers which are by virtue of their design
well adapted to withstand high C.W. voltages
provide their own insulation for the high
tension terminal. A number of such rings
of condensers may be connected in series or
parallel as required for any particular use.

* British Patent No. 172942, by Gesellschaft fiir
.drahtlose Telegraphie.

* British Patent No. 195266, by W. H. Goodman
and Dubilier Condenser Company, Ltd .
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Fig. 2.

The relative values of the capacities of C1
:and C2 in Fig. z may be varied while
retaining the aerial A, tuned to a given
wavelength.* If desired, a combination of
these and similar methods may be employed
until the desired result is obtained.
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A COMPACT TWO-VALVE RECEIVER.
By E.

T

J.

HE little set illustrated resembles that described in the W irelsss
World and Radio Re~·iew for

October 3rd, the only differences
being in the details of manufacture of the
various components, which are now mounted
on standard hubs, making it possible to
use a wooden panel instead of ebonite,
the terminals and valve sockets only being
mounted on an ebonite strip 9 ins. bv I in.
by 3/I6 in.
"
The wood panel measures I2 ins. by 6 ins.
by 3/8 in., and may either be mounted as the
lid of a box or may be stood vertically. The

BATY, B.Sc.
mica in between. This gives the optimum
value when the insulation area is about
I/3 of a square inch, using mica 2 mils. thick.
The circuit is as illustrated in the Wireless
World and Radio Review, October 3rd, I923.
When using the 3-in. condensers illustrated
and the Ioo-turn coils with the condenser
screwed hard up, the anode circuit tunes to
about I,Ioo metres.
One-third of a turn of the condenser
reduces the wavelength to about 6oo metres,
two-thirds of a turn gives 400 metres, and
one turn gives about 360 metres. A wavelength of 300 metres may be sharply tuned

-I
The fixing of condensers and coils is quite easy, and ebonite ·is only used where it is neccssnry.

total weight of the set as illustrated is It lbs.
The aerial circuit is aperiodic, the aerial
coil being the movable coil of the variocoupler. This coil has IOO turns of 30
D.C.C. wire on an ebonite former with
nine !-in. slots, the inner and outer diameters
being I in. and 3i ins. respectively. The
secondary coil is an exactly similar coil and
is tuned by the condenser in the middle of
the set. The range covered by the combination is from 300-800 metres for oscillation
of the secondary, and up to I,Ioo metres
not oscillating. The tuned anode coil is
identical with the other coils and is fixed
behind the anode tuning condenser.
The grid condenser consists of a piece of
copper strip wound round the terminal arm
of the variable condenser with a layer of

in, but tuning gets rather fiat below 280
metres. Coupling has to be slackened as
the wavelength is increased, the secondary
condenser being at the same position for
practically all wavelengths.
There is no reaction in the set, but the
secondary circuit oscillates whenever coupling
is sufficiently loose.
All stations come in well on two or three
pairs of telephones. London at 32 miles
works a small Brown loud speaker very
clearly on speech. Birmingham at 8o miles
can just be heard in a loud speaker. With
the coils mentioned 2LO and Bournemouth
come in at about equal strength 2 miles
from 2LO when tuned to Bournemouth's
wavelength.
The set is very cheap to make up.
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THE CONSTRUCTION OF

VARIABLE CONDENSERS.
By

w.

]AMES.

(Continued from page 348 of previous issue.)

A

NOTHER type of variable condenser, which has a slow motion
attachment, is illustrated in Fig. 13.
Coarse adjustments of capacity
are made by turning the large knob, and fine

Fig. 13.

Referring to the figures, the fixed plates
are marked z and the moving plates 3. The
bottom bearing is carried in the arm 6,
and contact with the moving plates is made
with the spring 7, which presses against
the spindle.
The connecting wires are
marked 4 and 5 ; 8 is the ebonite plate to
which the condenser is fixed by means of
screws passing through the top plate. One
of the connecting terminals is marked g.
The slow motion attachment is best seen
in Fig. rs. The spindle is marked 6, and
carries the ordinary knob and dial 3· An
ebonite piece 5 is shaped to accommodate

Another type of condenser fitted with a slow
motion device.

adjustments are obtained by turning the
small knob, which turns the moving plates
through gears.
An excellent design, due to H. W. Sullivan,
Ltd., is illustrated in Figs. I4 and rs.

Fig.

Fig. 14. One view of a variable condenser fitted
(H. W. Sullivan, Ltd.)
with a vernier adjustment.

15.

Another view of the condenser of
Fig. 14. (H. \V. Sullivan, Ltd.)

the toothed ring 7 which meshes with the
gear provided on the spindle to which the
knob r is attached. The ring 7 is held in
place with the springs z fastened to the dial.
Coarse adjustment is obtained by turning
the main knob. The fine adjustment is
made by turning the knob r.
·
This condenser has a maximum capacity
of o·oorr microfarads, and is particularly
suitable for tuning circuits or wavemeters
where the highest degree of permanence
and accuracy, combined with a very low
high-frequency resistance, is required.
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CoNDENSERS
PI.ATES.

WITH

THE WIRELESS WORLD AND RADIO REVIEW
SPECIALLY

SHAPED

The variable condensers described above,
except Fig. g,, have semi-circular plates.
The capacity is directly proportional to the

l"i.g. 16.

The shape of the plates ·used in
" square law variable condenser."
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is a serious disadvantage, and attempts
have been made to so design the condenser
that the wavelength scale is uniform, instead
of the capacity scale being uniform. The
capacity of the condenser will then vary
as the square of the setting. Condensers
of this sort arc called square law variable
condensers.
The fixed plates are generally made
semi-circular, but with the recess, which is
provided to make room for the spindle,
placed to one side, Fig. r6. The moving
plates are given the peculiar shape seen in

rt

area of the moving plates which lie between
the fixed plates. Consequently, the capacity
increases directly with the angle of movement
of the knob, and is, therefore, directly proportional to the setting of the dial.
The wavelength'bf a circuit, .:\=r884 V LC;
consequently the wavelength varies as the
square root of the setting of the dial. The '
wavelength scale is therefore irregular, being
closer at the smaller settings than at the
higher settings. It is, therefore, more difficult
to accurately tune a circuit to a wavelength
when the condenser has a small value, than
to a higher wavelength when a larger
portion of the total capacity is used. This

F•:g. 17. The arrangement of the plates of a
"square law variable conden.ser."

Fig. 18. A good example of condenser construction. The plates are shaped to give a capacity
proport·ional to the square of the movement of
the knob. (Sterling Telephone and Electric Co.)

the figure. The plates are not mounted
in the relative position shown in Fig. r6 ;
their position is clearly shown in Fig. IJ.
The sets of plates of this condenser are held
together by metal which is cast on.
An excellent design, due to the Sterling
Telephone and Electric Co., Ltd., is illustrated in Fig. r8. The knob and dial 2 are
fastened to the main moving plates 8 ;
the corresponding fixed plates are marked J.
Knob r is fastened to the single plate ro,
with which is associated the fixed plate g.
c

tt
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The top and bottom plates, of a moulded
insulating material, are marked 6 and r2 ;
3 is threaded for fixing, 4 is a lock nut on
the spindle, and rr a spring washer. Contact
with the moving plates is- obtained through
the wire contacts 5, which are held tightly
against the spindle by the spring.
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shown in Fig. rg. The upper view is a section
and the lower, a side view. The spindle

employed between the plates. A satisfactory
condenser which has a mica dielectric is

Another mica dielectric con4enser.

1s marked I, stop pins 2 and 3, top plate
the case 4· The condenser plates are
6 and 22. Between them are the mica sheets
5 and 12 ; 8 and 9 are metal springs, and
II and 13 mica sheets. One connection IO,
is made to the containing case, and the other
is taken from the strip 23, which is held by
the insulating block 20.
The remaining
parts are easily identified. The capacity is
varied by turning the knob which varies the
distance between the plates.
The change of capacity with the movement of the knob is not the same as with a
condenser employing semi-circular plates.
The wavelength readings when connected
with a coil are a little more uniform, though
not exactly uniform as in the case of the
square law variable condensers.
Perhaps the section of Fig. 20 will give a
better idea of the construction of a variable
condenser with a mica dielectric. The
portions marked " brass" are the fi~d,. and
moving plates, and the capacity is Varied
by turning the knob, which brings the
bottom plate closer, or moves it further
away from the upper fixed plate.

In Next

Issue :

NEW IDEAS IN RECEIVER DESIGN.
Building a Three-Valve Set
200

4

illE

j

Fig. 20.

(Radio Communication Co.)

I

i;

When space and cheapness are the main
consider.ations, a solid dielectric is often

A m·ica dielectric variable condenser.

'I

II
I

SOLID DIELECTRIC VARIABLE CONDENSERS.

Fig. 19.
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by F. H. Haynes

METRE TRANSMISSION FOR AMATEURS.
The Master Oscillator System

by W. James

LIST OF REGULAR TRANSMISSIONS.
The publication date of this issue will be advanced to Thursday, December 27th,
owing to Bank Holiday falling on Wednesday. Subsequent issues will appeal' ou
Wednesday as usual.
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THE FUNDAMENTALS OF LOUD SPEAKER
CONSTRUCTION.
Recent years have seen a very rapid development in land speakers for use with
wireless receiving sets. In this paper, which was read by Mr. A. Nyrnan at a
meeting of the Radio Club of America* on September 28th, 1923, the author
outlines the essential features of a successful loud speaker and also some of the
experimental results obtained.
By A. NYMAN.
(Continued from page 345 of previaus is~ue.)
For a movement of the diaphragm, the magnetic
Oon.sidered from a mechanical standpoint, a
field begins to exert a force helping this mbvement.
If the magnetism is increased by using a stronger
loud speaker is invariably a complicated resonance
system. Certain subdivisons of resonance, however,
magnet, the force of the magnet may be made so
large that it pulls the diaphragm over. Normally,
are possibl!l.
1.-TM Mechanism as a Whole.
a balanced condition may be obtained where
The force of a magnetic field is, in all types very little force is required to produce a certain
exoopt the moving coil type, counteracted by a
movement. Fig. 13 illustrates this fact. The
strain in the diaphragm. In a loud speaker of two curves show the variation of force on the diaphragm with movement of the diaphragm, and
show that, with the magnet, the diaphragm requires
di>tinctly smaller force for the same movement.
In this way the strength of the magnet and
r--fthe tension of the diaphragm determine the foroe
for certain movements, and, consequently, the
resonant frequency of the whole mechanism.
/
I
By adjusting the magnetism in a way to get a very
close balance, this resonant frequency may be
placed very low, As a rule, the damping at these
I
I
low frequencies is high enough to conceal the
resonance ; however, the whole of the low range
will be found raised. This is demonstrated in
Fig. 14, showing two curves for one loud speaker,
one with a 0·015-in. gap, and the other with a
[' ~gnit nm.:w~~
~ ~t ,;,?,
RESOlU.TING SYSTEMS.

------

I

I

1=-"

I
I

~

I

11 V
0
0

,,

~

lj

~

.
.
..,
.
~

1/
I

I
I

..,

/

0

0

Fig.

z: 0

10 0

0

106

200

300

Grams
13. Curve showing the deflection of the
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the type shown in Fig. 3, that is, the telephone
t"eceiver type, this action is automatic. The
diaphragm pulls down until its tension is equal to
the pull of magnetic field. In the type shown in
Figs. 4, 5, and 7, the normal position of the armature
is such that the magnetic pole is zero. Actually,
however, it is very difficult to keep the armature
in this position. Generally there is a little pull
one way or another, balanced by the strain in the
diaphmgm.
*From Radio Broadcast (America).

j
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Fig. 14. Two curves taken with the same relay type
loud speaker; in one case the gap was 0.015 in. (solid
line) and in the other, the gap was O·OlOin. (dottedline).
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0·010-in. gap. The latter had a close magnetic
balance ; hence all notes, and the low notes in
particular, are increased. These curves were taken
on the relay type loud speaker. It is evident that
similar adjustment is possible on all types except
the moving-coil type, in which the resonance
point is determined entirely by mechanical strain
and the mass of moving parts.
Fig. 13 shows a bend in the curve when the
magnet is in place, i.e., there is an equality in
pull for the two directions of movement. This
is caused by a lack of symmetry in the diaphragm
equivalent to a slight dish in one direction. A
diaphragm free from this dish would give a straight
line characteristic. Hence the importance of the
development of a diaphragm of some such type as
(g), (h), or (i) of Fig. 12.

2.-The Diaphragm and Horn.
In a foregoing paragraph the resonance points
of diaphragm and horn were discussed. It must
be remembered that the horn constitutes a load
on the loud speaker. If it is possible to construct
a load that remains constant at all frequencies,
and large for a small movement of diaphragm,
then the resonance of the diaphragm will be unimportant. This is one of the chief reasons of
the success of the large horns.
If the load due to the horn is small between
its resonance points, and a resonance point of
the diaphragm should occur at one of these points,
the vibration may be excessive, with a resulting
rattle and noise. The longer horn favours a more
uniform load at different frequencies.
3.-The Armature.
The armature of a loud speaker of enclosedarmature or relay type is a strip of steel very

19, 1923

short and stiff, but nevertheless possessing a
resonance point within the audible range. It
has been found that frequencies above this resonance
point are difficult to reproduce. Thus, Fig. 15,
made using a loud speaker with a very small
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Pig. Hi. The armature in this case 'is too weak.
Foreign notes are introduced, and a reduction of
mnplijication is produced at 800 cycles.
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stiff armature, shows a range on higher notes
extending to 5,000 cycles.
Another effect of resonance of armature is
the introduction of foreign notes. An example
is seen in Fig. Hi, showing a reduction in volum!>
at 800 cycles. At this frequency it was observed
that the note had a strange high-pitched harmonic;
however, damping the armature by a piece of rubber
cleared this note and brought up the volume
of its flmdamental. The trouble was eventually
overcome by using a much stiffer armature.

\
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~
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4.-The Strip.
The strip supporting the armature has a resonance
note, but the forces acting in it are generally
very small compared with the forces in the rest
of the system. Hence the effect of the strip is
negligible. The only exception is in attaching
the strip to supports. It. seems that any looseness
at this point will result in a rattle .

~
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Fig. !.5.
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Curve obtained when using a eery small
stiff a.rmature.

5.-The Connecting Rod.
'fhe connecting rod is subject to a complicated
torsional and longitudinal strain. Unless this
rod is sufficiently stiff, vibrations may be set up
which introduce a foreign note at the 1ower fre-
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quencies and limit the sound
frequencies.

at

the

higher

CONCLUSION.
In conclusion, a brief summary will be given
covering the outstanding points. The function
of loud speakers is considered as that of a device
for converting electric current, of frequencies
ranging from 25 cycles to 5,000 cycles, into sound
waves.
The art of designing a loud speaker is extremely
new. 'l'he empirical work for ascertaining the
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effect of various factors is only in its embryo stage.
Eventually we may expect to design a horn
or a vibrating structure with the same facility
as an electric motor, because a loud speaker is
really an electric motor though its load is less tangible than the load of most motors.
The design of a loud speaker must be b;;tsed
on a scientific analysis of this load This involves
considerable acoustic research work, mechanical
research on vibrating structures, ·and electrical
work on the effects of vibrating parts in an
electromagnetic st.ructure.

CORRESPONDENCE
Harmonics from High-Power Stations.
To the Ed;tor of THE WIRELESS W~RLD AND
RADIO REVIEW.
Sm,-We have read a great deal of late regarding
the growing difficulty of assigning new wavelengths
to various wireless enterprises, at the same time
preventing interference to existing services.
The Government have very properly placed a
ban on reaction and kindred noises. The regulations
stipulate that wireless transmitters shall be sharply
tuned to the wave assigned to them, amateurs
are forbidden to use their transmitters during
broadcasting hours, etc., all in order to prevent
interforence to others using the ether.
·what can be said then in justification for the
horrible harmonics and "hash "that emanate from
Leafield and Northolt when those stations go
into action, making life miserable for those working
on the lower wavelengths. It is realised, of course,
that public business should take precedence over
amateur and entertainment work, but since the
Post Office has granted licences for them to use
the air, it would seem that they might find it
necessary to follow rules that they have laid down
for others and eliminate or reduce to a minimum
what has become a public nuisance.
I understand that the United States authorities
have practically eliminated the " hash " and other
parasitic noises from their high power arc stations,
and I have no doubt the Post Office would take
similar steps should the matter be brought to
their attention in a proper way.
I should be glad to hear from others what they
have accomplished to eliminate the nuisance.
London, W.C.
A. B. S:IIITH.
Automatic Reception of Wireless Signals.
To the Editor of THE WIRELESS WoRLD AND
RADIO REVIEW.
Srn,-I am not quite sure of the intention of the
tatter pal'agraph of Mr. E. R. Batten's letter
published in your issue of November 21st; but
in case it is intended to suggest that I obtained
the material for my paper from Messrs. Creed's
publication entitled " The Application to Radio
Telegraphy of the Creed Printing Telegraph,"
I would point out that I wrote the whole of the
booklet in question.

Furthermore your contributor's reproduction
of some phrases used is so exact that it is possible
to state that the transcription was made from the
Radio Society Paper and not from the booklet.
London, W.C.2
R. E. H. CARPENTER.

Misuse of Call Signs.
To the Ed#or of THE WIRELESS WORLD AND
RADIO REVIEW.
Sm,-I wish to draw the attention of experimenters, through your columns, to the fact that
apparently the call sign 2 A W is being made use
gf by some unauthorised person. From reports
received it would appear to be in the London area.
Reports have been received of 2 A W working,
and stations with whom we were supposed to be
working have been communicated with, with the
result that the check thus taken proves neither
station to have been working at the time ..
It is hoped that this may check unauthorised
use of call signs, and possibly assist in the detection
of the offenders. So far as telephony is concerned,
the possible phonetic errors have been carefully
eliminated.
A copy of this letter has been communic ated
to the Radio Society of Great Britain.
H. E. H. BURBURY,
Lieutenant R.N. Retired,
W akefield.
Operating 2 A W.

NEW METEOROLOGICAL JOURNAL.
We have received from H.M. Stationery Office a
copy of the first number of "The Marine Observer."
The functions of the new publication are to provide
information useful to navigation, concerning winds,
weather, climate, currents, derelicts and ice ; to
stimulate interest in observation and the practice
of Meteorology at sea ; to promote the use of
wireless weather reporting for shipping, to provide a
means whereby mariners may give their experiences
to others and to foster the traditions of :Marine
Meteorology upon international lines. All these
aims are enumerated in the Editorial note and we
are convinced that such a publication will serve a
valuable purpose. The price per copy 'is 2s. net
(annual subscription 25s. net post free) and copies
can be obtained from H.M. Stationerv Office,
Kingsway, W.C.2.
'
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AROUND THE
WIRELESS WORLD
Radio Society of Great Britain
Exchange Greetings.

and~:A.R.R.L.

Elsewhere in this issue reference has been made
to the _two-way working between 2 KF (Mr. J. A.
Partridge) and 1 MO (U.S.A.). Mr. Warner transmitted several messages from America, one of
wqich was addressed by Mr. Hiram Percy Maxim,
President of the American Radio Relay League.

greetings and join with you in tendering felicitations to the amateurs of America and of Britain
now united by this triumph."
Mr. F. L. Hogg (2 SH) has been sucooseful in
exchanging signals with 1 MO between 4.411 and
8.10 am., on December 12th. This rapidly follows
the achievement of Mr. J. A. Partridge (2 KF)
reported elsewhere in this issue.

.

A South African experimental station The owner is Mr. R. Rascher, of Caledon,
Gape Province, whose call sign is 1 AS.
to Admiral of the Fleet Sir Henry Jackson, who
last year was President of the Radio Society of
Ureat Britain. The message reads as follows :
"Sir Henry Jackson, London. A.R.R.L. have
great pleasure in transmitting to R.S.G.B.
greetings by direct amateur contact across
Atlantic (stop). Expect visit you in London
February. Hiram Percy Maxim.
«From 1 MO to 2 KF."
The President of the Radio Society of Great
Britain has asked Mr. Partridge to t,:ansmit the
following message to Mr. Maxim at the first opportunity:
"The President and Past-President of the
Radio Society of Great Britain have received your

Re-Election of Officers of R.S.G.B.
As annom1ced recently, Mr. Frank Hope-Jones
(Chairman of the Radio Society of Great Britain),
Mr. N. l\icMichael (Hon. Secretary), and Mr. L. F.
Fogarty (Hon. Treasurer), have requested that
their names should not go forward for re-election
to those offices for the forthcoming year. The"
committee of the Radio Society of Great Britain
have asked these gentlemen to accept office as
vice-chairmen of the Society as a mark of appreciation of their long service in the interests of the
Society.

The Marconi Direction Finder.
Six vessels of the Peninsuiar and Oriental Steam
Navigation Oo., belonging to the "K "' C'lass, are to
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WHAT RECEIVER DID YOU USE?
With roference to the invitation to those who took part in the recent Transatlantic Broadcast
Tests to send in descriptions of the apparatus they used, it has been found advisable to extend
the date up to which descriptions can be sent in to January 16th, so as to give facilities to those who
may require more time.
Further particulars of this announcement appeared, it will be remembered, on page 337 of the issJ:te of
this journal for December 12th, when it was stated that an award of Ten Pounds would be given for
the best description sent in and Five Pounds for the second best.
All descriptions should be addressed" Wireless World Broadcast Tests," 12/13, Henrietta Street,
London, W.C.2.
be fitted with the Marconi direction finder, their
names being Khiva, Khyber, Kalyan, Karmal-a,
Kashgar and Kashmir.

Wireless Progress in Czecho-Slovakia.
It is reported from Prague that the wireless
service in Ozecho-Slovakia is being further developed,
and the construction of new wireless stations in
various parts of the Republic is proceeding satis·
factorily. It is expected t.hat the central wireless
station at Podebrady will be in working order
by the new year, while at the present time the

To assist in the operation of the first Czecho-Slovak
air-line Prague-Bratislava, a small wireless station
is being erected at Bratislava. All preparations
for the wireless station at Nemecky-Brod are
now complete, and the construction should be
undertaken in a few days.
Interesting experiments were made recently
on the Paris-Prague and Prague-London air-lines
with small transmitters and receivers which were
installed in aeroplanes, a distance of 100-150 kilometres being covered.

[Photopress

An "o.fficial" wireless lesson in progress at the Broadwater Road School, Tooting. Wireless has now been
included in the curriculum of twenty-five London County Council Schools,
provisional 5 kilowatt station is successfully
Further wireless developments in Czecho-Slovakia
operating with Paris, London and Bukarest.
may be expected after the ratification by the Senate
Other wireless stations at Kosice and Bratislava
of the ·wireless law adopted by the Chamber of
arE' now under construction.
Deputies, and the issue of necessary regulations.

EASTERN METROPOLITAN GROUP OF AFFILIATED SOCIETIES.
A meeting of Representatives of the Affiliated
Societies in the Eastern Metropolitan Group was
held on Wednesday, November 28th, 1923, at the
Literary and Scientific Institute, South Grove,
Highgate- Mr. H. Andrewes, the Chairman of the
Radio Society of Highgate, in welcoming the
representatives, explained that the object of the
meeting was primarily to enable Mr. J. F. Stauley
to meet delegates from the societies in the Eastern
Metropolitan Group, and to obtain the views of
those societies on certain matters in which thev
were mutually interested. It was hoped that such
meetings would be held at frequent intervals, thus
enabling a closer degr<'le of co-operation to be
established between neighbouring societies.
Mr. Stanley gave a brief report of the progress
which had been made in the formulation of a scheme
which would give a greater degree of representation

to the affiliated societies. The outline of this
scheme was published in The Wireless World and
Radio Review of November 14th, and Mr. Stanley
expressed the opinion that this scheme was the
most satisfactory compromise that could be made
at the present time.
A lively discussion ensued, at the conclusion of
which the following resolution was carried : " That this meeting is in favour of the system
of grouping outlined on page 874 of The Wireless
World and Radio Review of September 26th, 1923."
Mr. Stanley thereupon explained that if it proved
to be the wish of the affiliated societies to adopt
the scheme referred to in the resolution, or any
similar system of grouping, the general committee
as proposed by the Radio Society of Great Britain
would provide the best, if not the only, ·machinery
for bringing that scheme into force.
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THE ANNUAL TRANSATLANTIC
AMATEUR TESTS.

A

T this time of the year the thoughts
of most radio experimenters are turning
generally in the direction of longdistance signalling records, and towards Transatlantic Tests in particular.
The gre>tt success that has l;een achieved during
the p>tst two years, and especially since last December, in the reception of short-wave signals from
American amateur transmitters has cleared the
way for more specialised tests this winter.
It will be recalled that during ten nights of last
December over 2,000 receptions of American
amateur signals were made by experimenters in
this country, and that since that time such receptions as well as the rece]'ltion of American broadcasting has been a fairly frequent occurrence.
Before enlarging on the scope of this year's experiments, I should like to emphasise the distinction
between these Transatlantic Tests which are now
being arranged by the Radio Society of Great Britain,
and the tests which were made recently by the
British Broadcasting Company. The latter were
made on the usual broadcasting wavelengths,
whereas the Radio Society tests will all be conducted
on a wavelength of 200 metres or less. In general,
too, the amateur tests will be conducted with much
less power than that used by the broadcasting
stations, and most of the transmissions will be
in the Morse code and not speech.
The Amateur Transatlantic Tests being organised
by the Ra~i'.' Society will consist for the first part
?f tr~nsm1sswn tests from experimental stations
m th1s country, altemating with similar transmissions from radio experimentlirs in France. These
transmissions will commence on December 22nd,
and will continue for a period of approximately
three weeks. Transmissions will be made between
the hours of l a.m. and 6 a.m. G.lVLT. The first
two-and-a-half hours of this period each night
coincides with the times of broadcasting in the
Eastern States, and as there aTe fewer amateur
trans.n~issions in progress during this time, t.he
cond1hons are more favourable for the reception
of European signals.
During last year's Transatlantic Tests the only
British Station that was heard with certaintv in
America was a special experimental station erected
at vVandsworth, London, by a few of the Radio
Society members, and operated on behalf of the
Society. It is hoped, however, that this year more
of our stations will be successful, in view of the
improved receiving conditions in the United
States during their "quiet hours." In order to
increase the probability of successful transmissions
frol?- this ~ountry a number of experimenters
takmg paTt m the tests will be using rather more
rowel' than the customary 10 watts-permits for
tncreased power for use during the tests having
been granted by the Post Offiee.
In connection. with these permits some difficulty
has been experl8nced in obt-aining permission to
use the increased power for an adequate transmission time each week, but I am glad to be able

to announce that the Post Office authoTities have
now largely met our wishes in this matter, and
that considerably increased facilities will be granted
to those taking part in the tests, as compared
with what was allowed at first. Unity of aim and
purpose on the part of all transmitting and other
radio experimenters in the country is the only
means that will enable them to obtain adequate
facilities for special tests such as these. Any
division of opinion and action may, and probably
will, only lead to lessened facilities.
Before the conclusion of the transmission tests
just referred to, we shall have received by means
of radio reports from the United States, information
as to which of our stations have been heard there,
and it is then intended to carry out further tests
aimed at two-way communication and exchange
of' messages, utilising especially for these second
tests those stations which have made ihe hest
transmission record during the first tests.
Apart from those experimenters who have already
entered for the transmissions, several have intimated
their desire to participate in reception tests, and
these will be asked to co-operate by_· reporting
on receptions during the whole of the period of the
Tests, and specially during the second part. Full
details will be circulated by post in due eourse
to those who send in their names.
One may perhaps ask as to the reasons for making
these long-distance signalling tests. It will suffic-e,
I think, to say briefly that as a result of past
tests a closer union and friendship is growing up
between radio workers. in different countries,
while at the same time experimental ·results of
not inconsiderable scientific importance are being
obtained.
PRILIP R. CounsEY.

FORTHCOMING EVENTS.
WEDNESDAY, DECEMBER 19th
Radio Society of Great Britain. At 6 p.m. (Tea at s.3o!Institution of Electrical Engineers.

At the

Annual General Meeting.

B.T.H. Recreation Club, Rugby, At 7.30 p.m. At the Caldecott
Girls' School, Church Street. Open Meeting.
Stockport Wireless Society. At 7.30 p.m. Lecture : " Explanation
of Wireless Circuits." By Sergt. Bunter. ,
Edinburgh and District Radio Society, At rr7, George Street.
Lecture:

H

The Flewelling Receiver."

Bv Mr. R. 0. Crombie.

Manchester Radio Society. At 7 p.m. At 16, Todd Street.
Lecture : " Transmission." By l\Ir. Megson.
THURSDAY, DECEMBER 20th.
Derby Wireless Club. At 7.30 p.m. Lecture: n Broadcasting
and How to Listen to It." By ~ir. ]. Lowe.
Dford and District Radio Society, Informal Meeting.
Luton Wireless Society, At 8 p.m. At the Hitchin Road Bo,-s'
School. Exchange of Apparatus.
·
Hackney and District Radio Society,. Lecture: " Distortion in
Valve Receivers." By Mr. ] . F. Stanley, B.Sc., A.C.G.L
Radio Society of Willesden. At Leopold Road Schools. Dance
(Tickets from C. Swindin, 8, Bruce Road, N W.14 ; or from the
Hon. Sec., _F. H. Coote, 183, Carlton Vale, N.W.6.).
Hendon RadiO Society;. Lecture : " Aerials, their Construction
and Proportions." By Mr. A. C. Warren, B.Sc., A.M.LE.E.
FRIDAY, DECEMBER 21st.
The Wembley Wireless Society, At 8 p.m. At Park L!llle School.
Lecture: ''What Happens between Transmission and Reeeption.''

By Mr. F. R. S. Rice.
Leeds Radio Society, Annual Social Meeting_
Norwich and District Radio Society, At 8 p.m.
Circuits." By Mr. Hayward.

Lectur&: #.Simple
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Danish ! 7 ZM.
American: . 1 AR,

Calls Heard.
Lincoln.
2••~·~·~•a•u•a•~2~2~
2a2~2~2~2e2a2•2~2•2~
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1 AW, 1 ABS, 1 AlP, 2 AGB, 2 BY,

1~1~1~2~8~1m2•2~2~

lWRU.

(F. Walker.)

2a2R2·2~2R2~2~2~2~2~
2~2~5·5~5-5~5~5R5.5R

5Hl, 5IC, 5KO, 5NN, 50X, 5QM, 5RI, 5TKM, 5YI, 6NI,

6n7•8~8•8~8•8~8~8~8~

8 XX, 0 AA, 0 DV, 0 FN, 0 YS. (o-v-r.) (W. Herring, 5-ZV).
King's Heath, Birmingham.

2E2~2m•n•a•m2Q2D2•2n

•n•~•~•a•e•~•~2~2•••
2~2~2R2-2U2~2a2K2~2K
2-2W2~2n2~2~2~2-2U2R
2u2m2m2~2•2~5~5msa5m
5•5n5n5~5~5~5~5•5~5R
6 AG, 6 UR. (2 or 3 valves.)
(K. Bagley.)

Withington, Manchester.
A'Ilerican Amateurs.

lAW, lABS, lACU, lAWP, lBDT, lBGC, lBWF, lBWJ,
1 CDU, 1 CMX, 1 CPN, 1 PL, 2 AFP, 2 AGB, 2 AH, 2 BMR, 2 BQH,
2 BSC, 2 CXL, 2 FP, 2 II, 2 WA, 2 WR, 3 AAO, 3 BG, 3 BGT,
3 BOF, 3 CO, 3 MO, 3 TJ, 3 XN, 4FT, 8 AIB, 8 BCI, 8 CNW, 8 CTP,
8 GZ, 8 HV, 8 TT, 8 XAN, 9 BRK, 9 MC, 1 ACA, 5 ZVA, 1 CDA,
1 CKQ, 2 BY, 2 TSY. (r-v-o and o-v-r.)
B. L. Stephenson (5 IK).
Heaton Moor, Stockport.
1 PA, 1 AW, 1 BWJ, 2 OY, 2 AGB, 2 BQC, 3 CO, 3 AAO, 3 BEQ
4 EA, 5 BV, 8 CS, 8 CSJ, 8 DK.
Canadian-3 BP. (One valve,
only.)
(H. A. Woodyer, 2 XW).
jersey, Channel Islands.
1 AR; 1 ARW, 1 BM, 1 BWJ, 9 VCD. (r-v-r).
(D. Grove-White).

Harrow.

2-2~2R2~2~~2m2R2~2~

2VJ, 2VK, 2WD, 2WJ, 2XZ, 2ZO*, 5DT*, 5IL, 5LD,* 5LV,
5 PU:,* 5 SC, 5 SD, 5 SU, 5 VL,* 5 VR, 6 BM, 6 IM,* 6 VL, SFR
(Pans). (r H.F., D.)
(D. C. Slipper.)

* On one valve only.

Snaith, Yorks.

2~.2a2u2a2&2~~~~~~~2a

2 YQ, 2 SH, 5 SZ, 5 TG, 5 DN, 5 FS, 5 BV, 6 NF, 6 LA(?)*. 7 ZM,
8 D:l,t, 8 AS, 8 QA, 0 DV, 0 MX, 0 XP. Receiver, D-r L.F.
*Qmte readable, and heard repeatedly calling 4 AA. (]. L. Greatorex)
Watford, Herts.

2 AH, 2
2FG, 2a 2
2KV, 2KZ,

, 2AY, 2BM, 2BZ, 2 CW, 2 DF, 2 DR, 2DX,
FQ, 2 FU, 2HF, 2IN, 2JX, 2KF, 2KO, 2KT,
2MF, 2Ml, 2MK, 2MO, 2MX, 2NM, 20D,

2•2~2~2u2~2~2a2a2•••
2K2~2~2&2~2n2B2~2~2R
~~2n2m2~2~2a2a2~2m2~
Bm2a2~2~5a5~5K5~5R55~5-5·5~5K5a5HI,5~5n5~5~
5D5m5~5~5-5R5~5~5·5·
5m5m5~6EA.6M6~6~6K6NI,6~6~
7m8~8•8•8~8•8•8~8a8~

0 AB, 0 DV, 0 MX, 0 OP.
Kirkcaldy, N.B.

(H. E. Nicholson.)

2B~2~2~2a2N2U2a2K2~2NM,
2~2~2•2n2~2n2R2~5~5~
s~sm5n5•5~5•5~5a5~5a5•

sas•6EA.6~6n6Q7m8•sm8~
8•8~8•8•8•8~8-2008~8~

8 DY, 0 DV, 0 NY, 0 XP, 0 XQ.
Nr. Congleton, Staffs.

(r-v.)_

(A Shields.)

2~2~2R2a2N2U2~2a2K2~.

2 LF, 2.LZ, 2 MG, 2 MV, 2 MW, 2 NK, 2 NM, 2 NO, 2 NV,

2~2~2n2n2•2M2~2n2~2m
2~2R2~2~2~5R5·5·5~5~
s~s~5m5~5~5~5Q5•5n5~
5~sa5a5~5~5~5•s•5M5~
5~5&5M5~5VK,5~5~5~6·66K6U6a6•6~6~6K6-6~6~
6nsnoao~onono~om8&8•
8~,8~8~8·8·8~8~8~8~8~

8 DY. (r to 4 valves.)
lA. W. Bannister.)
Chelsea, S.W.3.
Calls heard since September.
Engli'h : 2 AAH, 2 CB, 2 CW, 2 DR, 2 FL, 2 FJ, 2 IL, 2 ID,
~~~~2m2~.2D2~2~2~252~
2~2·2~2~2&2~2ft2~2~5-

5BA, 5 K 5DB, 5FS, 5 FR, 5 GX, 5 GA, 5HA, 5IK, 5JY, 5 KZ,
5 LL, 5 LZ, 5 LF, 5 OB, 5 MO, 5 PS, 5 SZ, 5 SD(?), 6 AB, 6 BL,
6 HN, 6 JX, 6 LJ, 6 MZ, 6 NE. 6 OM, 6 QZ, 6 RM, 6 RY,

: J't-•

French : 8 AG, 8 BE, 8 BO, 8 BQ, 8 BW, 8 CH, 8 CJ, 8 DA,
SDT, 8DX, 8DW, 8EJ, 8RJ, 8WV, SXB, 8ZZ.
Dutch: 0 BQ, 0 DK, 0 KG, 0 NW, 0 XG.

Broadcasting.
REGULAR PROGRAMMES ARE BROADCAST FROM THE
FOLLOWING EUROPEAN STATIONS :
GREAT BRITAIN.
ABERDEEN 2 BD, 495 metres; BIRMINGHAM 5 IT,
475 metres; r ARDIFF 5 WA, 435 metres ; GLASGf W 5 SC,
42o metres; MANLHESTE.R 2 ZY, 400 metres; BOURNEMOUTH
6 BM, 385 metres; NEWlA~TT E 2 NO, 370 metres;. LONDON
2 W, 350 metres; ShEFFlELD (Relay from 2 LC), 303 metres.
Regular daily programmes.

Weekdays,

11.30

to 12.30 p.m.

(2 LO only), 3.30 to 4.30 p.m., 4.30 p.m. ,5 to 10.30 p.m. Sundays,

(2 LO only), 3.30 to 4.30 p.m., 5 to ro.3o p.m. Sundays, 3 to 5 p.m.
8.30 to 10.30 p.m.

FRANCE.

_PARIS (Eiffel Tower). FL, 2,6oo metres. Daily, 6.40 to 7 a.m.
Weather Forecasts ; 10.5 a.m. (Thursday and Friday), II.I5 to
11.30 a.~, Time Signal and Weather Forecast; 12.0 noon) L vestock pnces ; 3.40 p.m. (Saturday excepted) ; Financial report,
5.30 p.m. (Saturday excepted) Bourse Closing Prices; 6.10· p.m.,
Concert or Address; 7 p.m., Weather Forecast; 7.20 p.m. (Sunday},
Concert and Address; IO.IO p.m., General Weather Forecast.
PARIS (Compagnie Francaise de Radiophonie Emissioll8
"Radiola "), SFR, r,78o metres. Daily, 12.30 p.m., Cotton, Oil
and Cafe Prices, News, Concert; I.45 p.m., First Bourse Report;
4.30 p.m, Bourse Closing Prices; 4·45 p.m., Concert j S-45 p.m.,
News and Racing Results; 8.30 to g.30 p.m, News; g.Io p.m.,
Concert ; ro p.m. to 10.45 p.m., Radio Dance Music.

ECOLE SUPERmURE des Postes et Telegraphes, 450 metres
3.30 to 4 p.m. (Wednesday and Friday), 7-45 p.m. to ro p.m.
(Tuesday and Thursday), Tests (Music, etc.) ; 2.30 p.m. to 7.30 p.m.

(SatUrday), Tests (Music, etc.).
LYONS, YN. 3,100 metres. Daily, 9-45 a.m. to IO.I5 a.m.,
Gramophone Records,

BELGIUM.

BRUSSELS, BAV, 1,100 metres. I p.m. to 5.30 p.m.,
logical Forecast; 9 p.m (Tuesday), Concert.

Meteoro~

BRUSSELS.(" Radio Electrique ") 410 metres. Daily, 8.30 p.ru

to g.30 p.m., Concert.

HOLLAND.
THE HAGUE, PCGG. Temporarily suspended.
THE HAGUE (Heussen Laboratory), PCUU, r,o7o metres.
9.40 to 10.40 a.m. (Sunday), Concert; 9.40 to ro.4o p.m.l Concert ;

7.45 to 10 p.m. (Thursday), Concert.
THE HAGUE (Velthnisen). PCKK, r,o7o metres. 8.40 to

9.40 p.m. (Friday), Concert.

IJMUIDEN (Middelraad),

PC~

r,o5o metres.

8.40 to 9.40 p.m., Concert.

AMSTERDAM, PA 5, r,roo metres (Irregular).

Saturday,

ro to

II

a.m.,

Concert; 5 to 6.30 p.m., Concert; 8.10 to 9.10 p.m., Concert.

DENMARK.

LYNGBY, OXE, 2,400 metres.

(Sunday excepted).

7.30 p.m. to 8.45 p.m., Wncert

GERMANY.

BERLIN (Koenigswusterhausen), L.P., 4,ooo metres. (Sunday)
10 to II a.m., Music and Lecture; 2,7oo metres II a.m. to 12 noon,
Music and Lecture. Daily, 4,ooo metres, 6 to 7 a.m., Music and
Speech; 11.30 a.m. to 12.30 p.m., Music and Speech; 4 to 4.30 p.m.,
News.
EBERSWALDE, 2,930 metres. Daily, 12 to 1 p.m., Address
and Concert; 7 to 8 p.m., Address and Concert; lThursdav and

Saturday), 5.30 to 6.30 p.m., Concert.

CZECHQ-SLOVAKlA.

PRAGUE, PRG, t,Soo metres. 7 a.m., II a.m. and 3 p.m.
Meteorological Bulletin and News; 4,500 metres, 9 a.m., 2 p.m.
and 9 p.m., Concert.
KBEL (~ear Prague), 1,ooo metres. Daily, 6.20 p.m., Concert,
1.Ietcorolog1cal Report and News.

SWITZERLAND.
GENEVA, HB 1 (Radio Club de Geneve). Temporarily suspended
LAUSANNE, BB 2, I,Ioo metres. Tuesday, Thursday, Saturday,
4 p.m., Concert;
Monday, Wednesday, Friday and Saturday
7 p.m. ,Concert·

SPAIN.

MADRID, x,65o, 2,200 metres (Irregular). 12 to I p.m., Teslf:.
700 metres. 4 to 5 p.m., Tests.

MADRID, PTT, 400 to
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WITH THE

SOCIETIES
Particulars of Membership of any Society can be obtained on application to the Secretary.
Societies marked with an asteri!"k are affiliated to the Rad1o Society of Great Britain.

Wembley Wireless Society.•
On. November 29th, Mr. W. A. Robinson
addressed the members on" The Composition of Matter." He opened by describing
the construction of cOmpounds and hm•{
the different elementary atoms unite
in a variety of ways to form mqlecul~s
of compound substances.
The lecturer explained the original
conception of positive and negative
electricity and its relation to chemical
affinity. A piece of iron was taken,
mentally, to illustrate the porosity of
solids, and at some length it was described
how, by the application of heat, it could
be turned first into a liquid and then
into a gaseous state. "Radiant matter,"
the fourth state of matter, the discovery
of Sir Wllliam Crookes, was. also dealt
wfth.
Hon. Sec., W. R. Mickelwright, 10,
Westbury Avenue, Wembley.
Manchester Wireless Society.*
On Thursday, November 15th, Capt.
Hollingworth, M.A., B.Sc., lectured on
the subject of "Amplifiers." He commenced with the suggestion that he would
endeavour to prove why amplifiers did

nttt amplify, and by a series of lucid
explanations succeeded in pointing out in
a yery non-technical manner the several
drawbacks which prevent users from
obtaining the full percentage of amplification which is in most cases expected.
la the lecturer's opinion the greatest
enemy of amplifiers and incidentally,
the experimenter, is "stray capacity"
in the circuit, and it was very clearly
illustrated how this could be overcome
tG a great extent, but even then only a
smatl percentage of amplification could
be expected. Correct grid potential
011 the rectifier was essential, and the
grid leak was also a most important factor.
The most important circuit of all amplifiers is the resonance or aerial circuit,
and this should be of the very lowest
resistance, and preferably nothing finer
than 20 S.W.G. should be used. In conclusion the lecturer stated that it 'vas
essential that all experimenters should
have a sound knowledge of alternating
currents, and that they should experiment
with all kinds of circuits. If amplifiers
did really amplify as they ought to accerding to theory, there would be very
little to worry about and, therefore,
~~:c!~~ int~rest of wireless work would
The Transatlantic Station at Sorrel
Bank, Pendleton, is now fully equipped
with a ten-watt transmitter and a
r,ooo watt set. both capable of working
oa wavelengths from 150 metres upwards.
A four-valve set is provided for the general
use of the members and also a six-valve
heterodyne set for the purpose of long
distance work. Electric lighting and
Joeatinl,( have been installed aod an aerial

erected on 6o·ft. masts for the purpose

~: a:!~f:~a~~be~~~~~iru~ie';tr:~d ~~;~

can be raised and ~owered at will, depending
upon the particular experiments in view.

The room is suitably equipped for all·
night sittings,
l.ve.ry convenience
is provided against cold, and tired members can even turn in on the army camp
beds provided for this purpose. Reports
on the winter experiments will be published from time to time in all the leading
wireless and electrical journals in this
cQuntry and America.
Hon. Sec., Y. \V. P. Evans, A,.l\Linst.
R.E., z~ Parkside Road, Princess Road~
Manchester.
The Radio Society of Higbgate. *
The Society•s headquarters have now
been moved to Edco Hall, 270, Archway
Road, Highgate, N.6, where all meetings
will in future be held. The first meeting
in these ne'v premises took place on
Friday,, November 3oth, when a lecture
was given by Mr.]. F. Stanley, B.Sc.,
A.C.G.I., entitled "Distortion in Valve
Receivers." It was shown bow distortion can and does occur in high-frequency circuits, and how the use of reaction increases this distortion by reducing
the time constant of the circuit. The
behaviour of a valve was then considered
when acting as a rectifier, and the relative
med ts of anode rectification and grid
rectification were discussed from the
point of view of distortion. It was shown
that the valve gives least distortion
when working in such a condition as
to give the most efficient rectificationa most fortunate circumstance. Low
frequency amplifiers were next considered,
it being explained how transformer
amplifiers tend to give higher amplifica·
tion on the higher notes than on the
bass notes. The remedies for the various
causes of distortion were indicated
and a few hints given on how to obtain
the maximun volume with the least distortion.
Hon. Sec., H. Stanley, B.Sc., 49,
Cholmeley Park, Highgate, N.6, will
be pleased to forward full particulars
of the Society on application.
The

Hounslow

and District
Society.•

Wireless

The Society has been very active during
the past month. On November rst,

Mr. G. G. Blake, M.I.E.E., A.lnst.P., gave
a very interesting and instructive lecture
on the "Development of Radio Telegraphy and Telephony." with lantern
slides, and a demonstration of an R.A.F.
model, shmving the action of a valve.
On November 8th, Mr. Scot-Simmonds
demonstrated his model, showing the
action of a valve, which proved very
instructive.
. , , - ~·
~ ._.
1
On November rsth, Mr. A. Hincte.iich

delivered a lecture on " A Mew Unit
System, •• later giving a demonstration
showing the ease with which a receiver

of any kind could be oonnected up.
On November 22nd an excellent lecture
was delivered by M<. Stanley Ward,
his subject being '-' The Application
of A.C. to the Transmitter."
On November 29th, Lt. H. S. Walker,
A.M.I.R.E. (a Vice-Presklent of the
Society) delivered an instructive lecture
on "Distortion in Radio Telephony."
Any ladies or gentlemen in the district
who are interested in wireless, will have
particulars of membership sent them
on application to the Hon. Sec., Arthur
J. Myland, 2I9 HanwortJa Road,
Hounslow.
Mount Pleasant Radio . Research
j)iety.;.
On Saturday, November 24th, Capt.'A.
Hinderlich, M.A., addressed the above
Society on "Crystals."
He spoke of
their puritv and the peculiarities of each,
dealing br~iefly with the oontaets most

s

suitable, advocating where possible the
use of gold or silver owing to non-oxidisation. He spoke of the numerous sensitive
" ites " now procurable, and gave some
useful advice on crystals generally.
The lecturer concluded Mth some
remarks on carborundum, emphasising
its great stability.
Hon. Sec., Geo. H. Vine, 23~ Melville
Road, Walthamstow, E,x7.

Radio Asnk tion cf Ire land.

A largely attended special meeting
of the Association was held in tbe Pbysics
Laboratory, Trinity College, Dublin,.
on November zoth. An interesting and
important lecture was delivered by the
President of the Association, Professor
\V. J. Lvons, who dealt with "Some
Technicaf Aspects of Broadcasting."
Ireland, he said, might be late in the
matter of Broadcasting, but, in the case
of Broadcasting it was better to J.>e late.
Broadcasting from a technical point of
view was not perfect. The lecturer hoped
that Ireland would take its place in dealing
with these technical difficulties. The
lecture was illustrated by an interesting
collection of slides, the whole subject
being treated in a technical but popular
manner.
In concluding, Professor Lyons referred
to the association of Ireland with the
early phases of wireless by tbe work of
Professor G. F. Fitzgerald of Trinity
College, Dubl.in; of Professor T~ Preston,.
of the old " Royal," and the early experiments of Senatore Marconi off Kings·
town ; also the important work of Turner
on the rate of decay of intensity with
distance carried out from Howth.
,._
Hon. Sec., H. Hodgens, R.adi$ Dept.,
Municipal Technical Institute-, Kevi'll
Street, Dublin.
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OUR TRANSATLANTIC BROADCASTING
TESTS.
Below we print a continuation of our list of successful participants in the Transatlantic
Broadcasting Tests organised by the vVireless World and Radio Review in conjunction
with Radio Broadcast of New York. As announced, this test concluded on the morning
of December 2nd, when an attempt was made at two-way communication, Although
the last experiment cannot, by any stretch of the imagination, be considered a success
(atmospheric conditions Were most unfavourable), the universal opinion of British listeners.
points to the immense interest which the experiment aroused, and no words have been
spared by our correspondents in praise of the heroic efforts of the B.B.C. engineers
to " get through," and also to hear the American signals. In the early hours of
Tuesday, December nth, an individual transatlantic broadcasting test was carried out
by WOO, the station of J. Wanamaker at Philadelphia, Pa., a speech by President
Coolidge being transmitted on a wavelength of 509 metres. At the time of going to
press, reports of the reception of WOO have reached us from several quarters. Mr. R. J
Hibberd, M.I.R.E., Hon. Sec. of the Schools' Radio Society (Haslemere, Surrey), records
the reception of President Coolidge's speech, which dealt with the potentialities of
wireless for binding together the English and American peoples, and similar reports have
reached us from l\fr. Kenyon Sccretan, of Barnes, London, and Mr. H. Constable, of
Shepherd's Bush, London.

Name and District.

Stations
Heard.

Type of
Receiver.

\V. H. Redwood, Fife, X.B.

WGY
WHAZ
WOR
WJZ
WHAF
H. T. Wright, London, N.W.~
.. WGY
J. E. Brazendale (6CU) and Geo. Steel, WGY
Hull.
E. J. Flint, Stafford . .
..
3 stns. (?)
H. W. Baldwin, Tunbridge Wells
WGY ..
Vlf. Hartley, Harrogate ..
WAAD(?)
WGY
-}.Iiss Norrish, Perunaenmawr
WGY(?) ..
]. H. Rudd, Hull
..
H. Marsden, Manchester

WGY

KDKA

WGY
WGY
WHAZ
WOR
H. j. Walden, Peterboro'
WGY
Robt. Stevenson, Glasgow
..
WGY
A Towel!, nr. Rotherham
..
WGY
J. L. Mitchell, Mauchline, Ayrshire
WGY
Ralph Bates, Lincoln ..
WGY
james C. Hall, Manchester
WGY
C. W. Hillier, Croydon..
•.
. . WGY
J. F. Bruce, Bedford Park, London, W.4 WGY

A. E. Clay, Leeds

I-V-I

I-V-2

"G. L.," East Coast, Ireland ..
J. B. Stradling, nr, Newbury, Berks

E.

J.

Williams, Inverness, N.B.

Marcus G. Scroggie, Edinburgh
Alexander Kirk, Walsall. .
..
R. A. Woolcock, Southport
..
C"rlJI'don Castagnoli, Brain tree, Essex

W, C. Hinley, Brymnawr
.•
A. P. Hudson, S. Lincolnshire ..

WGY
WGY ..
WHAG(?)
WGY
WGY
WGY
WGY
WGY
WGY
WGY
WHAZ
WGY
WGY

WGY

R. VV. Arnott, 1\Ionmouth
Wm. Diggle, BlackpooL .
S. W. Baker, Bournemouth
Herbert E. W. Nicholls, BristoL .
A. F. Paterson, Montrose, N.B...
..
H. Constable, Shepherd's Bush, London,

WGY
WGY
WGY
WGY
WGY

W.12.

I-V-I

R. ] ackson, Manchester
] . Hunt, Ramsgate, Kent

:l!cMichael
4 valve.

D. L. Paterson, Blackburn
D. A. Broun, Birmingham

J.

KDKA
WGY
WDAP
WGY
WGY
WGY
WGY
WGY

..
W. G. Thompson, Edinburgh

KDKA

1-V--I

Type of
Receiver.

z valve
Marconiphone ,.
I-V-1
2-V-J
2-V-I
2-V-1

r-v-:t:

I-C-1

o--v-1

I-Y-I

C. E. Markham, Leicester

I-V-I
0-V-I

Frank Leigh, Glamorgan
..
S. T. Henshaw, Doncaster
] ames R. Clark, Castle Douglas
]. White, Hucknall, Notts. . .

WGY
WGY
WGY
WGY
WGY(?) ..
WGY

I-V-0

James Robbms, Grangemouth, N.B. • .

WGY

1-V-1
1-V--o-

o--v-r

A. A. Barnes, nr. Abergavenny. .

WGY

I-C-I
I-V--G

I-V-I

G. A. Knight, Leyton, London, E.ro . .
Lt.·CoL H. B. Prothero Smith, Newquay,
CornwaJI
VY.
Brian
Parker,
1\Ionkseaton,
Northumberland.
]. F. johnston, Altrincham ..
Fred Muger.dge, nr. Rochester
G. A. Gordon, nr. Leeds

T. Bennett, Cre,ve

..

Chas. F. Peach, Gt. Bndgford, nr. Stafford WGY

o-v-o
(rehex)

\'. I. N. Williams, Cheshire
..
]as. Mclntosh, Inverness, N.B ...

Ralph Fallows, eo. Londonderry

O-V-0

I-V-I

Stations
Heard.

Name and District.

2

valve

duaL
2-V-2

0-V-3
2 valve
Gecopbone.
I-V-I
I-V-I
I-V-2

I-V-0

F. Turner, Exeter
..
H. jackson, Preston, Lanes
H. B. Courtice, Leeds . .
..
] . A. Peoples, Gainsboro', Lincs.
B.obt. McGill, Kilmarnock, N .B.
W. W. Knight, Stafford

•.

WGY
WGY
WHAZ

WGY

WGY
WGY
WGY
WOR
WJA(?)
WGY
WGY
WGY

;~i

V.GY

I-V-I

I-Y-2

\V. B. Broad,.Kingston-on·Thames

WGY

o-v-<>
I-V-I
I-V__......

r-v--o

1-v------o
j valves~

1-V-I

3

valves~

I-V-1

I-V-2

3 valves~
3 valves.
5 valves.
,z-v-r
Gecophone,.
2 valves.
4 valves.

THE WlR8LESS WORLD AND RADIO REVIIJ:W

394
Name and District.

Stat·ons
Heard.

Type of
Receiver.

W. H. L. Hunnan, Banwell, Somerset ..
Charles Wilson, Cleckheaton, Yorks
.T. B. Stewart, Ayr, N.B.
..
M. Young, Auchterpool, Fife ..

WGY
WGY
WGY
WGY

3 yalves.
4 valves.

Eng. Comdr. W. J. Ford, PortsiJ10 uth ..
L. H. Lomas (2HB), nr. Manchester ..
Sir Robert C. Lockhart, Allanbank,
Kirkcaldy.
j. L. Moorhouse, Ashton-under-Lyne.

Louis,]. Wood, Halifax..

..

.

I ---c-l
!\Ietropo1itan~
Vickers
2 •

valve with
2 v. amplifier.
WGY(?) ..
WGY
Gecophone, z
WGY
valves with
pmver amp.
r-v-r
WGY
I-V-I
WGY

WOR
W. R. Erdington, Cheshire

Wm. H. Palmer, Gorleston-on·Sea

WJZ(?)
WHAZ.
WGY
WGY

Bumdept
4 valves.

WGY
WGY
WHAZ

o-v-o

T. Lee, Bristol ..
B. Boswell
..
..
S. W. Troupe, Brighton
Major C. T. \Nilliams, Grove Park,
London, S.E.rz.
Eric D. Dickson, Woking
j. H. L. Muskcr, Norfolk

WGY
WGY
WGY
WGY(?) ..

1-V-2

WGY
3 stns.

2-V-1

Val E. Beynon, Morpeth

WGY

C. G. Mayer, Herne Bay

..

H. ]. Coxon, Warlington
..
G. Baldwin Banks, Manchester
W. H. Hardfog, Cardiff
E. C. Stanford, Up •dnster
A. Lander, Canterbury . .
..
P. H. Batters!ey, Gillfogham, Kent
Jack Dohoo, Hornchurch
..
F. Duerth, Whitstable ..
Edward Tarplee, Gloucester
H. Goddard, Walthamstow
-Graham Hunt, Torquay
Denis C. Welch, Bath . .
..
Wm. S. Skinner. Dartmouth, Devon
T. F. Cox, N. Devon ..
G. E. Prance, Plymouth
..
·F. J. Hall, London, N.W.Io ..
F. G. Briant, nr. Warrington . .
..
'\V. D. Watts & Son, Burnham-on-Sea ..
Alan D. Came..:;, Taunton
A. Towell, Rotherham . .
..
ian Stuart, Craigellachie, N .B.
Waiter T. Taylor, nr. Barnsley ..
J. D. Craven, Selby . .
..
Robert Spencer, Richmond, Yorks
H. Edmonds Hull, London, W.u
W. K. Goodall, Hereford
..
]. C. Webber, Honiton, Devon ..

J. A. M. Scobie, Oxford

I-V-I

WGY

WGY(?) ..

John E. Beasley, Weymouth • .
. . WGY
Mrs. Edith Steer, Surbiton Hill, Surrey .• WGY(?) ..
Bemard W. Harrison, Barnstaple
.. WGY
_;\,. H. Bruce, Stoke Newington, London, WGY

W. yYhorton, Cannock, Staffs.

Henry Field (6ZX), Leicestershire
V. Craven, Bradford

WGY

2-V-2

r-e-o

WGY
WGY
WGY

A.
A.
A.
A.
G.

T. Lyon, For£arshire, N.B.
W. Fawcett (Surg. Lt.), Bristol
H. W 0lpole, London, W.I2 ..
~epper, Rothley, nr. Leicester
W. Gosling, nr. Boston, Lincs.

W. T. Gearfog, lllargate
T. Hudson, Sunderland

r-----e-I
4 valves.
3 valves.
I-V-I

Gecopbone
2 valves.
I-V-I

I-V-I

2

valves.

I-V-2-

I-Y-I

I-V-2
I-V-I
I-V-2

3 valves.

>-v-<>

J!lhnphone
V.
3 valves.
4 va.lyes.

Ma.rooniphone

¥2.

WGY
WGY
WGY

4 valves.

WGY
WGY

-Y-I

7 valves.
,_..,..._.

wn
WGY

1-Y-I

WGY
WGY
WGY ..
WGY(l) ..
WGY ..
WHAZ(?)
WGY ..
WGY(?)..
WGY . .
WGY(?)..

x-v-z

I-V-I

5 valves.
I-V-I
l-V-I

4 valves.

~~~f:~ne

WGY

.• Morconipbone
V2.
WGY .•
WGY(?)..
l-Y-o
WGY
I-V-I
WEAF
WFAM
WGY
3 valves.
WGY
~larconiphone
WGY
V2 and 2 L.F

KSD

l-V-1

WGY
WGY
WGY
WGY

l-V-:2
I-V-1.

WGY
WGY

H. R. Briscoe, Grimsby
..
H. \V. Harris, Blackburn, Lancs.
Barnes, Liverpool . .
..
.•
Charles J. Crimmen, nr, C<.:t~difi, Glam.
]. R. Topham·Haynes,'Pet~rough ..
Hy. Cottam, Stocks-in-Bowland 1 Yorks
] . Bishop, Gt. Y annouth
W. A. Gill, Nottingham

. .

I--Q-1

. . l\iarconiphone
Vo "-ith L.F.
a valves.
{;ecophone
:a-valve.

WGY
WGY
WGY
WGY
WGY
WGY
WGY
WGY
WBAZ
C. Buckley, Korthwich ..
WHAZ ..
W. J. Colwell, eo. Durham
WGY
A. Sutcli..~e, Leyland •.
WGY
G. E. Penrose, Southport
..
WGY
D. S. \V. Pullin, London, S.E.zs
WBE
Miss E. \Vest, Canterbury
WGY
Edwin Blake, Cirencesrer
WGY
F. J. Southwell, Hull
WGY ..
A. Towell, Rotherham
WlZ(?) ..
WHAZ
L. C. Dove, Erith, Kent
WGY(?) ..
H. ]. Harvey, Plumstead
WHAZ ..
H. Crowther, Bruton, Som, . .
. . WGY
R. W. Taylor and W. Hughe•, Warrfogton WGY
Hy. Rogers, Ilfracombe
..
. • WGY
·
WJAZ
H. Walker, Kendal
..
WGY
A. P. MacGrory, Kintyre
WGY

J.

Frank E. \Vhiting, Bidefordt Devon
W. Dey, Leicester
D. Ballantyne, Glasgow

4- valves.

0--T-1
Bnmde~t,

woo

I-V-1

KDKA

Arthur 0. Milne, Margate
..
. . WGY
G. H. Frampton, Botley, Hants
.. WGY(?) ..
C. H. Summersby, Muswell Hill, London, WGY(?) ..
N.IO.
J. Heath, Farnham, Surrey . .
. . WGY
:"Amateur Constructor," StroUd, Glos. WGY(?).
P. Brassey, Chichester . .
..
WGY ..
Chas. C. Ellis, London, N.W.I ..
KSD(?) ..
T. Carter, Heavitree, Exeter ..
WGY
WMAF

WGY
WGY ..
WGY(?) ..
WGY

1--Y-I

KDKA
WGY
WMAF
WHAZ ..
WGY

K. C. Zarzketsky, Hellingly, Sussex
E. Wellstein, Zurich
..
C. H. Martin, LPW<"S, Sussex.

J.

I-V-I

r-e-o

3 valves.

Robt. Hughes, Sanquhar, N.ll.
rl. E. Shaughnessy, London, N.8
Edward M. McLachlan, Margate
•.
Brig.-Gen. Noel C. Lorry1 Crickhowell,
Wales.
R. M. Bell, Hastings . .
..
..
F. Phil. Phillips, St. Anstell, Cornwall ••

I-V-2

!-V-1

WGY
WGY

KDKA

WGAR
WGY

I-V-1

2-V-2

TJ!>e of
Receiver.

WGY
WGY
WGY

3 valves.

r--v~z

Stations
Heard.

D. Acland, Allerford, Som ..
VVm. Hall, Boro' Green, Kent
P. Bowerstock, Portsmouth

N.B.
C. Phillipson, Cheshire . .
..
A. Machardy, Silloth, Cumberland
J. S. Has tie, Glasgmv ..

N.I6.

]. B. Miller, Wells, Somerset .

J.

Jas. G. \Yright, Kirkpatrick-Fleming,

..

WOR

J. W. Allen, N. Ffochley, London.
W. A. Merrick, London, N.W.r
Stephenson, Bros., Sh:irebrook..
..
A. C. Harrington, Montgomeryshire,
Wales.
G. J enkins, Cambridge . ,
P. L. Chant, Highbridge, Som.
R. V. Sinclair, Yatton, Som.

r-c-r

~V-I

2-V-2

woe

H. C. Hatton, Hoylake, Cheshire

3 valves.

speaker.
o-v--o
(Flewelling)

WGY(?) ..
WGY(?) ..
WGY
WGY
WGY
WGY ..
WGY(?) ..
WGY(?)
WGY
WGY
WGY
WGY
WGY
WHAZ.
WGY
WGY(?) ..
WGY
WGY
WGY
WHAZ(?)
WGY

H ugh Kirton, Seaham Harbour

B. Gipson (5NC), Heme Bay ..
Edgar Smith, Coventry. .
..
Geo. G. Vivian, Southamptou •.
1
'
Listener," Croydon ..
Granville Bedford, Oldham
~1. V. Re.fiell, Kew, Surrey
J. Leach, Portobello, ::.-.J .B.
Rex. F. Stedman, Leeds
W. T. Davies, Cowes ..
A. D. Glyn ]ones, eo. Derry ..
T. \V. P. Gomley, Arbroath, N.B.

I-V-I

6 valves,
and loud

WOR

WGY
WGY
WGY
WGY
WGY
WGY
WGY

Name and District.

I-\'-2

F. Bu¥ton, Grantham . .
..
P. Ricbards, Haworth, Yorks ..

C. R. Bates, Stokenchurch, Bucks

DECEMBER 19, 192:3

I_:_V......::.._':t
1-V-I

-V-<>
5 va!V-f'S·
4 valves.
3·-V-1
I-Y-1!

1-¥-----1
1-v----1

I-V-I

o-v

r

1-~·

1-V-2

1-1"--I

I-,._.,
I-,..._.,
I-V-1
.I-V-.1

fiecophone
c-valve.
I-V--v
1-V--o

KDKA
WGY
WGY
WGY

I-V-4:

:DECEMBER

19, 1923

THE WiRELESS \VORLD AND RADIO REVlE\\'

395

This section of the magazine is placed at the disposal of all readers who wish to nceive advice and
information on matters pertaining to both the technical and non-technical sides of wireless work. Readers
should comply with the following rules :-( 1) Each question should be numbered and written on a separate
sheet on one side of the paper, and addressed " Questions and Answers," Editor, The Wireless World
and Radio Review, 12/13, Henrietta Street, London, W.C.2. Queries should be clear and concise.
(2) Before sending in their questions readers are advised to search recent numbers to see whether the same
queries have not been dealt with before.
(3) All questions will be answered through the post, Those of
general ·interest will also be published. (4) Every question, except those under (5) below, tJhould be
accompanied by a postal order for ls., or 3s. 6d. for a maximum of four questions, and also the coupon
taken from the advertisement pages of the current issue.
(5) For the benefit of those readers who would
rather not pay the charges, a free Questions and Answers Coupon will be placed in the advertisement
pages of the first issue of every month. This coupon should accompany the question submitted, together with a
stamped addressed en·velope. The free coupon is valid for the current week only. (6) In view of the fact
that a large proportion of the_ circ-nits and appara:us described in these answers are cove1·ed by patents,
maders are advised, before mak1.ng use of them, to sattsfy themselves that they would not be infringing patents.
(7) Four q-uest·i.ons is the maximum which may be sent ·in at one time.
" TRANSMITTER " (Limpsfield) has a
transmitter in which the plate of the valve gets hot
even when the power handled by the valve is less
than the maker's rating.
The reason for the valves getting hot is in all
probability due to the absence of a grid condenser
and leak, and also to the incorrect position of the
anode tap. \Vhen the valves get hot, adjustments
should be made to the anode tap first of all. Afterwards the grid leak should be varied for best results.

short wave receiver described in the wttue of June 3rd,
1!122.
The diagram is given in Fig. L
With " R "
type valves a grid condenser and leak is recommended instead of the variable grid condenser
shown in the original. If difficulty is experienced
in controlling self-oscillation, the secondary of the
loose coupler should be connected to the positive
instead of to the negat:ve L.T, terminal.

"F.C.C." (New Southgate) has a m·ystal
receiver with two note magnifiers, and asks whether
the loud speaker may be connected directly in the
anode circuit.
Instead of connecting the high resistance loud
speaker directly in the anode circuit, or, alternativelv, connecting a transformer and low resistance
loud· speaker, we suggest you use a filter circuit
as described in the issue of July 7th. The steady
anode current then passes through the choke coil,
and the varying current only passes through the
loud speaker which is joined in series with the
condenser.
"A.W." (Fen ton) asks for the most selective
method of tuning a two valve ( 1-V) receiver.
A coupled tuning circuit should be used, the
aerial circuit being tuned by a 0·001 [!F condens,.r
in series and the secondary by a 0·0005 [!F condenser in parallel. The reaction coil should be
coupled to the tuned anode coil. Duolateral
coils may be used in all four positions and the anode
coil should be tuned with a 0·0002f!F condenser.
A table showing the numbers of coils required for
different wavelengths was given on page 32 of the
issue of October 3rd.
"W.F." (Maldon) asl"s for_a_ diagmm shou:ing
the method of adding a note magnif•e1' to the Amencan

Fig. 1. "W.F." (Maldon)._:A receiver with detector
and note magnifier.
React?:on effects are obtained-by
using a var iometer in the plate circuit of the detector.

"H.V." (Lancaster) asks questions concerning
the constructor's licence.
A. constructor's licence is granted to a person
upon application, who proposes to use a home-made
wireless receiver to receive wireless signals. The
holder of a constructor's licence is not thereby
granted permission to manufacture sets. If you
propose to manufactm·e receivers it will be necessary
for you to come to an arrangement wit-h the holders
of the various patents involved.
D
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"R.R." (S'Juth Africa) has trouble through
interference from a near-by power generator.
The elimination of interference from power
mains and dynamos is a very difficult matter.
As the machinery causing your interference has
an output of 50 kilowatts, we do not think that you
will obtain any advantage by connecting condensers
across the brushes. You might, however, try the
following method in the receiver : ( l) The use
of a good buried earth instead of the water mains,
if these are used as an earth. (2) The use of a
counterpoise earth. (3) The use of an aerial only
without an earth connection. ( 4) The use of a
frame aerial if the signal strength is sufficiently
great to allow of this. An interesting discussion
on the elimination of interference in the receiving
set was published in the issue> of .Tune 30th,
July 7th and July 14th, 1923.
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to the same wavelength, it generally happens
that the effective inductance of the aerial circuit
is reduced when the secondary circuit is coupled,
and the tighter the coupling the greater is the reduction in the effective inductance of the circuit.
\Vhen, however, another circuit, such as the
reaction coil circuit, is coupled with the aerial or
closed circuits, the effective inductance may be
either increased or decreased according to the
phase of the currents in the reaction coil circuit.
\V c would refer you to the issue of August 22nd,
page 694, section 42 ; also August 29th issue,
page 739, the column below figure 110. A short
explanation is there given of the effects of mutual
induction.
'' R.A.G.'' (Manchester) aslcs which gives
best resultB, the ''tuned anode " or "tra1'tsjo·nner "
method of H. F. coupling.

H.T

o.T

+

Fig. 2.

"L.G." (Bury).

Connections of a four-valve receiver w·ith transformer coupled H.F., and with
su·itches to vary the number of valves in circuit.

"L.G." (Bury) asks (1) For a diagram of a
four-valve receiver (l- V-2) with transformer H.F.
coupling and switches to control the number of valves
in use. (2) For particulars of windings for a loosecoupled tuner to tune to 2,600 metres.
(I) The diagram required is given in Fig. 2.
(2) The A.T.I. should consist of 200 turns of No. 22
D.C.C. on a cylindrical former 6" in diameter and
9" long. The secondary coil should be wound
on a former 4!" in diameter and 8" long, arranged
to slide inside the A.T.I., and should consist of
360 turns of No. 26 S.S.C. Ten equal spaced
tappings should be taken on each coil.

"M.J .C." (Wicklow) asks for an explanation
of certain effects observed in coupled tuning circuits.
When one circuit is coupled with another circuit
through placing coils close together, the tuning
of the circuits is affected. In the case of ordinary
aerial and closed circuits, where both are tuned

From the point of view of amplification, there
is not much to choose between these two methods,
but tuned anode coupling is perhaps to be recommended on the score of simplicity.

"J .B.J." (Chorley) has a three-valve note
magnifier in which the degree of amplification
has recently fallen off. Changing the connections
to the transformer doe8 not produce any improvement,
and he asks for the probable cause of the trouble.
In view of the fact that the amplifier functioned
properly at frrst, we suspect that the transformer
windings are at fault. The resistance of the windings should be measured and compared, if possible,
with those of a new transformer of the same type.
If the res1stances are lower than normal, it, may be
concluded that the insulation between layers has
broken down, and that groups of turns are "shorted.
The closed circuit so formed would account for the
loss of energy between valves.
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THE YEAR'S PROGRESS.
HE Am<~:teur can do well to reflect on the progres~ made throughout _the year
now closmg. He may say at the outset that nothmg new has been mvented,
and true nothing fundamentally new has appeared, yet .developments by way
of improvements in the practical application of ideas has given a greater
advancement than the sighting of new themes or the observation of new phenomena.

T

Many new circuit principles evolved during the year might be mentioned-the simplified
Armstrong arrangement, the Flewelling circuit, and the application of the Neutrodyne
principle to high frequency amplification. The importance of the last-mentioned cannot
be over estimated. In the straightforward neutrodyne arrangement we have·a scheme for
stabilising high frequency amplifying circuits and controlling the extent of self-oscillation.
Although the system first described may not in itself become an entirely standard practice,
it opens up a new road to successful receiving circuit manipulation, and draws attention to
the importance of carefully considering the effects of self-oscillation in high frequency
amplifiers and the necessity for introducing into the design of receiving apparatus a scheme
for suppressing as well as stimulating self-oscillation, and in a form in which it can be
critically controlled.
With' regard to what might be called the practical developments of the year :should be
included improvements in the design of low frequency transf.ormers, and a better understanding by manufacturers of the underlying principles. The appearance of well-designed
variable condensers, in particular those having specially shaped plates, although by no
means new, must be regarded as a development, and provides the experimenter with a
component instrument almost indispensable for the critical tuning of circuits.
Dull emitter valves mark a big leap forward in manufacturing processes, for although
the principles of these valves have been known for some time, the putting of them on the
market in large numbers, all exactly similar as regards characteristic, can only be the
outcome of considerable research work in manufacturing processes.
One observes also with satisfaction the steady fall in price of wireless apparatus, due
essentially to improved me't:hods of production.
The amateur has, without doubt, taken his share in the year's development, and in
particula:r must be mentioned the astounding success achieved by way of transatlantic
transmission and reception. These results are truly gratifying, for one has not yet forgotten
the great surprise with which we learnt that, firstly, American amateur stations operating
telegraphy could be heard in this country, and, next, when the American Broadcasting
Stations were first picked up over here. Both of these occurrences are now quite
commonplace.
Within the past few weeks another advancement has been recorded, and already the
claim is not restricted to one experimenter, for now several European amateur stations are
working reliably both ways with their confr-eres on the other side af the Atlantic, handlin15
messages relating to their experiments with speed and absolute reliability.
With such developments as these the amateur has so endorsed his ability as to deserve
the almost unrestricted granting of facilities for him to pmceed with the great work of
national importance which he is undertaking, and not prompted by pecuniary gain but
because of his love for this attractive and progressive science.
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RECEIVER DESIGN

BUILDING A THREE-VALVE SET.
Sooner or later every amateur builds a three-valve set, and in this article
careful attention is given to considerations of design. The points discussed
relating to circuit principle are all important, whilst the actual construction
is distinctly unique. The article is full of information and offers many
useful suggestions.

By F. H. HA YNES.
THE CIRCUIT.

T

HERE is little doubt that the
most popular of receivers is the
three-valve set, comprising a highfrequency amplifier, valve detector
and note magnifier. It has long receiving
range, and on the average aerial should bring
in the more important American broadcasting and amateur stations, which at the

The circuit.

detector also, when connected across an
inductance, produces so much damping that
steady self-oscillation is out of the question.
Again, to get the utmost out of the number
of valves employed dualling is often
attempted, but, in fact, careful observation
shows that little or no advantage is gained.
To cause the first valve to function as an
amplifier at both high and low frequencies

Reaction operate8 on to both aerial and anode inductances, stimulating oscillation in one coil
and suppressing it in the other.

present time is probably the hall mark of
receiver efficiency.
Economy by way of substituting a
crystal for the valve detector is not warranted, for with its position in the circuit
directly in contact with the H.T. lead
it stands a chance of being rendered completely insensitive by a potential from the
H.T. battery, whilst to operate it through a
H.F. transformer complicates not only the
circuit arrangement, but the actual construction and manipulation with regard to the
interchanging of inductances. A crystal

it may be said that it does both partly but
neither efficiently. To convert a straightforward set to a dual set has the effect of
reducing the range of reception, whilst very
much increasing the volume of normally
strong signals, or, in other words, such a set
should be called not a " one-valve H.F. dual
with note magnifier," but a" half-valve H.F.
with one and a half valves L.F." Actually
dual sets give good signal strength when
oscillating and receiving a normally strong
signal, and the action of the first valve
should be regarded more in the light of an
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oscillator, modulated by the detected signal
rather than a system of simultaneous high
and low frequency amplification.
Boiling down the results of one's experience
with many types of receivers, the circuit shown
is arrived at. The aerial is a single tuned
circuit. A secondary circuit has its advantages particularly with regard to the elimina-

The fini~ h ed imtrument.

DECEMBER 27, 1923

the aerial and closed circuits in conjunction
with the tuned anode circuit. These advantages must, as far as possible, be gained by
some other means. A series aerial tuning
condenser renders the circuit much more
selective than the parallel arrangement, and
this is adopted in the set under des-cription,
while for those who need it, an additional

I t is compact and Bimple to manipulate.

tion of in.t erference and giving an additional
and critical control of self-oscillation and
frequently a step-up of potential for operating
the high-frequency valve, but offset against
these advantages is the difficulty of tuning

terminal will give the parallel arrangement
when required, a system which the pre-war
crystal user is quite familiar with, and such
as was adopted in many war-time instruments. The series tuning arrangement gives

DECEMBER

27, 1923

THE WIRELESS WORLD AND RADIO REVIEW

401

a maximum of potential across the inductance coils, though a point of vital importance is the
and a further degree of selectivity is obtained direction and disposition of the windings a~Jd
by the tuned anode circuit.
the manner in which they are connected in the
Now, as to self-oscillation, considerable circuit. These details will be given later.
advantage is gained by feeding back on Thus, the reaction coil is placed between the
to the aerial ciraerial and tuned
cuit to nullify the
anode coils in a
damping produced
three-coil holder.
by resistance and
Tightening
the
other losses. The
coupling of the
question of local
aerial coil stimuinterference may
lates self-osciUabe set aside at
tion, whilst inonce, forwhenever
creased coupling
a high-frequency
with the tuned
amplifier is effianode inductance
ciently used, with
nullifies it, and a
or without resuitable
balance
action, -the aerial
accompanied
by
circuit is certain
'
careful tuning ca1J
to be energised,
easily be struck
and the greatest
which 1vill give a
degre~ of intersteady and critical
ference is caused
degree of oscillation
not when the set
over the entire
is " howling," or
range of the conemitting a shrill
dmsers.
note, but when it
has that sensitive
CONSTRUCTIONAL
sound so sought
CoN SIDE RAafter by the
TIONS.
listener.
Coming
to the
Whilst
aerial
actual design, such
circuit losses are
points are conreduced by residered, as type of
action, a degree
components to be
of coupling back
used, cost, weigh t,
between the tuned
compactness and
anode inductance
portability, ease
and the reaction
of construction,
coil gives an exconvenience
of
tremely
critical
manipulation and
control of selfquickn ess
of
oscillation,
and
tuning, and such
can balance out
unique features as
the tendency to
may have aposcillate created
by the grid-plate The interior. Components are attached to three of the sides, pealed to the deare hinged together.
Everything ia immediately
signer.
On the
capacity of the which
accessible, and when closed occupies a minimum of apace.
question of comhig h-f r eq uency
ponents there is
valve.
This is
the aim in the neutrodyne receiver, but considerable scope, as the market carries
with the arrangement here described it is ample efficient and well-designed apachieved incidentally, and inductive as well paratus. Those used by the author are
as capacity feed-back is obtained by adjusting mentioned inasmuch as their dimensions
the relative positions of a pair of plug-in and positions for drilling of holes, etc.,
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are given in the working drawings and are
as follows : Tuning condensers, with air dielectric,
made by the Sterling Telegraph and Telephone Company, having specially shaped
plates to give uniform tuning, and fitted
with verniers. Aerial circuit o·ooos mfds.,
anode circuit o·ooo25 mfds.
Three filament resistances by T. C.
Ball, which are very compact, and type A

Three batten-type valve holders.
Two Dubilier condensers, type 6ooA,
o·ooo25 mfds. and o·oor mfds.
Two intervalve transformers by the
Marconi Scientific Instrument Company,
mounted in cases.
One "Ever-Ready" battery for grid
cells, type No. 1450.
Two T.C.C. condensers, each r mfd.,
and fitted with strips for mounting.
r
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Scale drawing (approximate size) showing the disposition of the components.

is suitable for use with " R " valves on
4 or 6 volts, or "D. E.R." on 2 volts, whilst
another pattern suits the o·o6 dull
emitters.
Two telephone jacks, with a pair of
break contacts for switching off the filaments when the jack is removed, Edison
Bell.
A Burndept three-coil holder which is
geared, gives critical adjustment, and does
not allow the heavv coils to fall when the
holder is mounted ~n the top of the set.

Three dozen small connectors, M.S.I. Co.
One Dubilier 2-megohm leak.
Six terminals.
In order to make the set compact it is
necessary to limit the area of the front panel
to only just those componets which need to
be ebonite mounted for insulation and those
which are operated when tuning. To obtain
the maximum interior space, the height,
width and depth should approximate a cube.
To effect this the component parts are
mounted on three faces of the box, which are
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substantially hinged together, and vacant
spaces presented behind one face are taken

403

up by apparatus projecting from another,
and hence the entire space is filled.

Dime?14icnal drawing of the panels to which componenta are aUached. Left : Top and underside of top paw~l.
Right upper figure: Ebonite front panel. Lower: Back panel. Drilling : A , 1* dia.; B, t' dia.; 0, 7/ 16"
dia.; D , f* dia.; E, i* dia.; F, 5/32" dia.; (}, 5/32" dia. and counteraunkfor No. 4 B.A. 8Crewa;
H , lw dw. x 3 / 16* deep an underside ; J, tapped No. 4 B.A. X 3/ 16* deep an underside; K, tapped
No, 4 B. A. x l' deep, cemraUy in edge of panel; L, tapped No. 7 B. A. X 3 /16* deep on underside.

(T o be concluded.)

ITALIAN AMATEUR TRANSMITTING STATION.
I t ls interesting to watch the progress
made by experimenters on the con t inen t.
The &PJ!Iaratus sho~ ls operated by Giulio
Salour, a.nd the station is situated in Venice.
We understand that this station is the only
liceneed amateur transmitter in Italy. Tests
ure at prt>sent taking place daily from 8 to
9.30 G.M.T. on a. wavelength of 200 metres.
Repo1·ts of the reception of these transmissions
be welcomed.

,.m

I MT. T he valiJe ia a 250 Wft/f type of French manufacture.
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SHORT WAVELENGTH TRANSMISSION.
THE MASTER OSCILLATOR SYSTEM.
By

w.

N most valve transmitters, the valve
is excited by transferring a little of the
plate circuit energy to the grid circuit
by capacity or magnetic coupling. In
the master oscillator system, the power
valve is excited from an oscillator which is
capable of generating enough power to meet
the losses in the grid circuit of the power
valve. The oscillator must also, of course,

I

A

B

Fig. 1. Explaining the master oscillator transmitter.
A = Amplifier.
B = Oscillator.

supply the power necessary to excite its
own grid circuit and make good the losses
in. its own circuits.
Referring to Fig. r, A represents a power
valve with the associated tuning circuits.
B represents an oscillator, which is connected
to the grid or exciting circuit of the power
valve. The power valve circuit is shown
in more detail in Fig. 2. The power valve
is represented by V1. The plate circuit is
connected to a source of high voltage, HT,
through the air core choke coil, Ch1 . The
portion of the plate circuit carrying oscillating
currents consists of the blocking condenser
C1, which is connected to the inductance
coil L 1 at tapping T 1 . The earth end of
L 1 is joined to the filament heating battery.
The aerial circuit consists of the aerial,
that part of coil L 1 between the tap T 2
and earth, and the earth or counterpoise.
The exciting circuit is represented by the
coupled coils L 2 and L3 , and the generator
of radio-frequency energy H.F.

]AMES.

to negative H.T., and the filament battery.
Any radio frequency energy which might
flow in this circuit contributes nothing to the
aerial current, and is therefore waste.
It merely causes a larger drain on the plate
voltage source and a heating of the valve
plate, and consequently a reduction in the
efficiency of the valve as a converter of
high voltage direct current (or alternating
current) into radio frequency currents. If
there were no choke coil, probably there
would be no oscillations generated, because
the supply would in effect short-circuit
the valve.
For 200 metre transmission, using a small
power valve such as a ro or 20 watt, this coil
may be about 350 turns of No. 30 D.S.C.
wound on a tube 3 ins. ip. diameter. It is
sometimes found that results are better, if
this coil is tuned to the frequency of the
radio frequency circuits. However, it is not
recommended that a tuning condenser should
be used, because it adds another adjustment
and it~ use may be troublesome.
The insulation of this coil should be
carefully attended to. Apart from its being

H.F.

Fig. 2. The amp~ifier, or power circuit.
Oh 1 = 350 turns of No. 30 D.S.O., 3 inches diameter.
0 1 = 0·0005 p.F to 0·002p.F.
L 1 = 10 or 12 turns of No. 12 bare copper wire
or strip, 6 inches diameter, and 30 turns of
No. 20 D.O.O., 5 inches in diameter; or,
35 turns of No. 12 copper wire or strip.
L 2 = 20 turns of No. 20 D.O.O. 5 inches in
diameter.

I.-THE CHOKE COIL.

The function of the choke coil, Ch1 is
to prevent the radio frequency energy
from passing out to the plate voltage supply,

at high potential to earth, which is obvious
from the figure, a considerable radiofrequency voltage may be generated across it.
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It will be clear that a coil with a small
inductance (nearly 4,000 t-tH), such as this,
will offer negligible impedance to currents
of speech frequency which may pass through
it when a modulator is connected.

2.-THE CONDENSER C1 .
The stopping condenser C1 is for the
purpose of breaking the circuit: plate,
Tv L 1, and filament, so far as the direct
current plate voltage is concerned. If
it were not used, the plate voltage supply
would be short-circuited. On the other
hand, its use does not hinder the flow of
radio-frequency currents in the above circuit.
The capacity value is not critical, and may
be between o·ooos and o·oo2t-tF.
The full plate voltage is across this condenser,sothat itshould be well made,andconstructed to withstand three or four thousand
volts. Ordinary receiving condensers will
not do. The fact that this condenser is
connected in a circuit which carries highfrequency currents, means that the condenser
must be well made, and capable of withstanding a direct current pressure several
times greater than that of the plate circuit
power supply.
3.-THE TAP, Tl.
The tap, T 1, is called the anode tap, and
it is made variable so that the coupling
between the plate circuit and the aerial
circuit may be adjusted. Varying the position of the tap changes the coupling.
If the tapping is made low down on the
coil Lv near the earth end, an excessive
current may flow in the plate circuit, and
heat up the valve.
If the tapping point is raised; so that
a larger portion of the coil L 1 is included
between the point T 1 and earth, the plate
current falls off.
There is one adjustment which gives
maximum efficiency, that is, best ratio
of aerial current to plate feed current.
It is not worth while lowering the anode
tap, to gain a small increase in aerial
current, at the expense of a proportionately larger plate feed current. Apart
from the reduced efficiency, there is the
possibility of damage to the valve through
the plate becoming hot.
The anode tap adjustment should always
be very carefully made.
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4.-COIL L1.
This coil may be divided into two portions;
that required by the plate circuit, included
between T 1 and earth, and that portion in
the aerial circuit, T 2 and earth.
The inductance between T 2 and earth
should be designed so that its losses are
as small as possible. Any losses in the
coil here cause a reduction in the efficiency
of the aerial circuit.
The value of the inductance between T 2
and earth is decided by the wavelength.
When a condenser is connected in the aerial
circuit for the purpose of reducing its wavelength, the tuning inductance may be about
10 or 12 turns, 6 ins. in diameter. The coil
should be very carefully wound with heavy
gauge copper, pref-erably strip. For small
power sets, bare No. 12 gauge wire, with
the turns spaced about t in. apart is satisfactory, but it is better to use copper strip.
The insulation should be carefully attended
to, and no more material than is essential
for mechanical strength employed in the
former. A former of skeleton construction,
with grooves to retain the wire or strip,
is preferable.
Many will prefer that L 1 shall be in the
form of a single coil. In this case, the coil
should be wound with 30 to 35 turns of the
heavy gauge wire.
The portion of the coil between T 1 and T 2
only carries the relatively small plate .current,
and if desired, may be wound with a small
diameter wire, such as No. 20 or 22 D.C.C.
Therefore, if it is preferred to use two coils, one
providing the aerial tuning inductance, and the
other the plate circuit inductance between T 1
and T 2 , concentrate on securing the lowest
loss coil for the aerial circuit, and then use
a coil of finer wire connected in series, and
coupled with the aerial coil, for the plate
circuit. When the aerial coil is 6 ins. in
diameter, the plate coil may be about 5 ins.
in diameter, with about 30 turns of No. 20
or 22 D.C.C. placed inside, at one end of
the aerial coil.
It is convenient to make the contacts
T 1 and T 2 with clips, and if the coil is constructed so that it stands upright, it is an
easy matter to obtain fine adjustments
by placing the clips on any part of the windings. In general, there is no necessity to
make adjustments of the anode tap T 1
to closer than one turn, but when a fixed
aerial condenser, or none at all is used,
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there is a decided advantage in being able
to· critically vary the amount of inductance
in the aerial circuit.
Sometimes it is found convenient to connect a well-insu+ated variable condenser
between T 1 and earth. This reduces the
inductance required in the coil. The connection is not greatly to be recommended.
5.-THE GRm cmcuiT.
The grid circuit contains a coupling coil
L 2 • It is shown coupled to the source of
radio-frequency oscillations, H.F. through
the coil La. When oscillations with a given
frequency, are generated by the H.F.
generator connected to coil La, oscillations
are induced in the coil L 2 • The magnitude
of the oscillating voltag:~s induced in the
grid circuit of vl may be varied by changing
the coupling. The generator must supply
sufficient power to supply the losses in its
own circuits, and the grid circuit of vl.
In any case, when a valve is used as the
source of H.F. oscillations, it will in general

HT-

Fig. 3. The oscillator connections.
Oh2 = 350 turns of No. 40 D.S.O., 3 inches in
diameter.
0 3 = 0·0005 p,F to 0·002 p,F.
L 2 = 35 turns of No. 18 bare copper wire,
6 inches in diameter.
0 5 = 0·0005 p,F, well insulated.
a. = 0·002 p,F.
R 1 = 10,000 to 15,000 ohms.

be satisfactory if it is rated at about
5 to IO per cent. that of V1 .
The coil may consist of a winding of
No. 2b D.C.C. Generally about 20 turns are
required. The coil should fit inside coil L 3 ,
which is 6 ins. in diameter (section 9).
6.-0PERATION.
When the aerial circuit is tuned to the
frequency of the oscillator B, the circuit
A operates as an amplifier of the oscillations
applied to its grid circuit. The frequency
of the oscillations is determined principally
by the constants of the master oscillator.
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Changes in the constants o,f the amplifier
tuning circuits do not change the frequen,cy
of the· oscillating energy to any great e~tent.
The operation will be more fully dealt with
in a later section.
J.-THE OSCILLATOR, B.
A convenient method of generating oscillations is shown in Fig. 3· The coil Lz has
tappings taken, as shown, at T 3 for the plate
circuit, T 4 for the filament, and T 5 for the
grid circuit. The condenser C5 is connected
across the inductance to tune it to the
frequency required. The frequency is determined by the position of T 3 and T 5 as
well as the condenser C5 . Condenser C3
is the stopping condenser, and Ch2 the
radio-frequency choke coil.
An oscillator of this sort is called the
Hartley oscillator, because the connections
were suggested by R. Hartley, of the
Western Electric Company.
8.-THE CHoKE CorL AND SToPPING CoNDENSER.
The functi~n of the choke coil, Ch2 , and
stopping condenser, C3 , was described in
sections r and 2. Because the oscillator
valve may be a much smaller valve than the
amplifier valve, working off a lower plate
voltage, we may use a choke coil wound
with fine wire, and the condenser need not
be built to withstand such a high voltage.
A suitable choke coil would have 350 turns
of No. 38 or 40 D.S.C. wound on a tube 3 ins.
in diameter.
The stopping condenser should have a
capacity of between o·ooos and o·oo2p,F,
and be able to withstand about r,ooo volts.
9.-INDUCTANCE. L 3 .
This inductance may consist of 30 to· 35
turns of wire wound on a former 6 ins. in
diameter. When a receiving valve is used
in this circuit, results will be satisfactory
if the coil is wound with No. r8 bare wire,
with the turns spaced about i in. apart.
If a skeleton construction former is used
the losses will be l0wer, and it is easier to
properly adjust the circuit by placing the
clip contacts at any part of a turn.
ro.-CONDENSER C5 .
The purpose of the variable condenser C5
is to tune the coil L 3 . Some may prefer to
use a fixed condenser here, and to rely upon
the adjustments available with the tappings
T3, T4 and Ts. It is, however, an advantage
to employ a variable condenser.
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If a condenser were not used at all, it
would be necessary to employ a larger
coil Lv and the valve would not operate so
easily as a generator.
The condenser may have a maximum
capacity of o·ooosp.F. It must be built to
withstand a voltage several times greater
than the valve plate voltage. For this
reason, it is convenient to employ a fixed
condenser, shunted with a variable condenser having a few plates well spaced.
11.-THE GRID

CoNDENSER AND

LEAK.

The function of the grid condenser C4 ,
and leak R 2 , is to provide the grid with a
suitable mean negative potential with respect
to the filament. The values, in general;
are not critical. Good average values are
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that taps may be easily made. It is always
an advantage to provide several taps.
The adjustment of the grid leak is important, because it decides to some extent
the efficiency of the valve. If the grid leak
is given a high resistance, the output is, in.
general, lowered, although the efficiency is.
increased. The output may be brought
up to the desired value again by raising the
plate voltage. Increasing the resistance·
a\so reduces the filament current required.
for oscillations.
12.-THE COMPLETE CIRCUIT.

The complete circuit of the master oscillator transmitter is given in Fig. 4· It consists of the amplifier of Fig. 2, and the oscillator of Fig. 3·
B

A

'-1r----------------------()+H.Tll

'-----1-----4.-:----+--------1-----+.----------Q-H.T..
Fig. 4.

The combined osr5illator and amplifier. V<aues as above.
0 2 = 0·002 p,F.
R 1 = 10,000 to·
15,000 ohms.
* = Choke coil, 200 to 300 turns of No. 40 D.S.C., 2 inches in diameter.

o·oozpF, and rs,ooo to IO,OOO ohms. Sometimes a resistance so low as s,ooo ohms is
satisfactory.
The grid condenser should have a mica
dielectric, and when a small power valve,
or a receiving valve, is used in the circuit,
a good receiving fixed condenser is satisfactory.
The grid leak may be constructed by
winding a bobbin with I\'U. 44 D.S.C. resistance wire, such as German silver or
Eureka; No. 44 German silver wire has
a resistance of 40,000 ohms per r,ooo yards,
and Eureka, 83,600 ohms per r,ooo yards.
When using larger valves, sometimes a grid
leak in the form of a bobbin will burn out.
For this reason, many prefer to wind the
wire upon a strip of mica, and this construction has the additional advantage

To the amplifier grid circuit we have added'
the grid condenser and leak C2 R 1 . These
are, of course, essential components.
The grid condenser may have a value
of o·oozpF, and the leak a resistance of
rs,ooo to 10,000 ohms, or even lower,
depending on the valve vl and the value of
its plate voltage. The leak should be constructed as in section I I above, but with·
No. 40 D.S.C. resistance wire.
It may be necessary to connect a high
frequency choke coil in the grid leak wire·
at the point marked by a star, to prevent
too much current flowing in this circuit.
Two or three hundred turns of No. 4b D.S.C.
wire may be wound on a 2-in. diameter
tube and connected here.
(The addition and construction of a modulator for·
telephony will be described in the next issue.)
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THE THERMIONIC RECTIFIER
FOR BATTERY CHARGING.
By R. L. SMITH-RosE, PH.D., M.Sc., D.I.C., A.R.C., A.M.I.E.E.
(Concluded from page 378 of previous issue.)

11.-Some Experiments on a Tungar
Rectifier.*
It will be interesting to give here some
results which have been obtained upon one
of the smallest size, a half-wave rectifier
capable of charging three cells at 2 amperes,
or eight cells at 0·75 ampere, and intermediately. The rectifier set is compactly made
up in a sheet metal case, about 8 ins. high
by 6! ins. square, weighing about IO pounds ;
this box contains the Tungar bulb with
screw socket receptacle, a 3-ampere fuse
also in a screw socket receptacle, and a
reactance or auto-transformer wound on a
single rectangular closed iron core. The
diagram of connections of the set is given in
Fig. 5, illustrating the mode of tapping off
from the reactance to the cathode and battery
leads respectively.
(a) OPERATION TEST.
A performance test was carried out by
connecting the rectifier set to its normal
supply of us volts so cycles alternating
current. With the reactance onlv connected
in circuit, the consumption was -I watt, and
with the bulb inserted but no output current
taken, the consumption rose to 20 watts,
and the effective D.C. voltage across the
charging leads was I I ·o volts. Commencing
with I cell, a gradually increasing load of
accumulators was connected direct across
the charging leads and the input and output measured in each case.
The output current was observed simultaneously on a soft iron A.C. ammeter and
also on a moving coil D.C. instrument
these giving the R.M.S. and mean value~
respectively of the charging current supplied
*In view of the article on the Tungar Rectifier,
published during the preparation of the present
paper (see A. Rushton: The WireleBB World and
Radio Review Vol. XI, p. 540, 1923), it is hoped
that these experiments provide sufficient new data
to warrant their publication here.

to the battery. The D.C. meter readings
were found to give good agreement with a
moving coil wattmeter inserted in the output circuit and the readings of these instruments have accordingly been utilised
in the determination of output energy and
efficiencies. The average value of the output
current ranged from a maximum of 2·02
amperes to zero, as the voltage of the
battery on charge was mcreased from o to
3I·o volts. The actual variations in current
for increasing battery voltage are shown in
Fig. 6, and this illustrates the somewhat
irregular characteristics which the set
possesses at times. This variation only
occurs, however, when the load is changing,
o.c.
OUTPUT

~
I

A.C.
SUPPLY

Fig. 5.

Diagram of connections for a complete
Tungar rectifier.

as will be shown later from the continuous
running test.
The same diagram also gives the output
watts and efficiency curves for the set.
The output has a maximum value of rz·s
watts when charging a battery of eight to
nine cells at IS volts, the efficiency then
having a maximum value of about 34 per
cent. In considering this figure, it should
be remembered that with this set only one
half of the alternating current wave is being
rectified, and that a full-wave rectifier set
using either a double-anode bulb or two
single-anode bulbs, would probably have a
much higher efficiency.
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(b)

STATE OF VALVE DURING OPERATION.

With the set connected up to the correct
supply voltage, there is a very noticeable
increase in the brightness of the filament
when the charging circuit is completed,
due to the increased current through the
reactance, and hence through the filament.
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Fig. 6.

Operating characteristics of Tungar
rectifier.

When the charging current from the rectifier
exceeds one ampere, a vivid purple glow,
due to gas ionisation, is seen inside the bulb
surrounding the anode. The persistence of
this ionisation is very marked and a simple
experiment showed that once it has commenced, the heating current through the
filament may be cut off, and the set will
still remain in operation, the filament being
maintained at a bright white heat under the
bombardment of the positive gas ioHs driven
towards it.
(c)
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CoNTINuous TEST.

In a running test, the rectifier was set
to charge a 16-volt battery continuously
for a period of seven hours. Only slight
variations in output current were observed
during the test, the general result being
that the charging current fell from 0·96
ampere to 0·72 ampere, the battery voltage
meanwhile rising from 15·3 to 16·4 volts.
In this test, the output of the set was 12-15
watts, and the overall efficiency 30 per cent.
After the set has been in operation a
few minutes, the bulb becomes very hot
and during the seven hours' run a maximum
temperature of 65°C was recorded at a
distance of one quarter of an inch from the

bulb ; the temperature of the outside of
the case meanwhile rising to 34°C.
(d) OSCILLOGRAPH RECORDS ON RECTIFIER.
In Fig. 7 oscillograms are shown of the
primary current to the rectifier, (A) with the
valve filament incandescent, but no output
current taken; and (B) with the set charging
a 24-volt battery at 0·26 ampere.
In the latter case an oscillogram was also.
taken recording simultaneously the P.D.
between anode filament of the valve and
the current passing through the valve into the
battery. This record is reproduced in Fig. 8,
and it shows firstly that the rectification
is practically complete, and secondly that
no current passes through the bulb until the
P.D. between the electrodes is 9·1 volts,
and that this suddenly drops to zero with
the commencement of the current. The
subsequent effective charging voltage is,
at the maximum, about 5 volts above that
of the battery (24 volts). This agrees fairly
well with the result obtained above, that the
voltage drop along the portion of the reactance connected to the charging leads is
about 31 volts, when no charging current
is passing.
(e)

CHARACTERISTICS OF T~E TUNGAR VALVE.

The resistance-current curve of the Tungar
valve cathode as determined from directcurrent measurements is shown in Fig. 9,
this representing a normal characteristic of
a tungsten filament in a gaseous atmosphere.
A

C\

B

[\

V

V

C\

A

V

C\

A

V

C\

A

V

~0·41AMP.

A7E=098AMP.
0.5.5AMP.-

\.._/\.J\J

Fig. 7. Oscillograms of input current to rectifier:
A. Battery disconnected; supply= 1l5v. 50 cycles.
B. Battery on charge receiving 0·26 ampere at
24 volts.

With the filament heated by a steady
current, no current passes between the anode
and the cathode (filament) until the potential:
difference between these reaches about
II'3 volts, the actual value depending upon
the temperature of the cathode. With the
commencement of current flow through
the valve, the P.D. between anode and
cathode falls rapidly, finally attaining a
steady value at about 9 volts (Fig. m).
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When the filament is initially heated
and the anode voltage is sufficiently raised
to pass a current of 1·3 amperes through
the valve, the filament current may be cut

V&<=>\/

A

:
I
I

I
I

.Fig. 8. Tungar Rectifier charging 24-volt bvttery at
0·26 ampere from supply at 115 volts 50 cycles.
A. P.D. anode to filament.
B. Output current to battery.
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a manner analogous to that of the DuddellPoulsen arc. 4
In a later experiment it was found that
the passage of anode current through the
valve could be maintained without filament.
current, when an alternating voltage was
applied between anode and filament. The
filament was first heated up with about
7 amperes direct current to start the anode
current through the valve.
When this
current, reached a value above o·s ampere
it continued to pass when the filament
current was cut off. The appearance of the
valve was similar to that when using direct
current, although the filament appeared to
15

off, and the valve continues to pass the anode
current, which may be varied from o·65
up to g·o amperes, the anode potential
meanwhile falling from 15·2 to II·O volts.
The filament in this case is maintained at
a bright red and sometimes at a white heat,
and for the larger currents the bulb is filled
with a vivid purple glow. The characteristics
of the valve under the above conditions
are shown in Fig. ro. It will probably come
as a surprise to many valve users to observe
that a small valve only two inches in diameter
can pass an anode current of 9 amperes
in a normal condition.
The above diagram well illustrates the
steep negative characteristic possessed by
the anode circuit of this gas-filled valve.
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Fig. 10. Anode current characteristics of Tttnym
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be much whiter. This phenomenon illustrates
the persistence of ionisation in the valve
as mentioned under (b) above.
Fig. n is a copy of an oscillogram taken
of the anode voltage and current of the
valve when operating under these conditions.
This is essentially similar to that reproduced
in Fig. 8 and shows that the anode current
is perfectly rectified with a peak value
of s·r amperes.
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Fig. 9.

Resistance-current characteristic for filament of Tungar valve.

This property has been applied to give a
new form of Oscillation generator, connecting
a resonant circuit in shunt to the bulb in

(j)

CONCLUSIONS.

It is hoped that these results will serve

to demonstrate the utility of this type of
rectifying set for the charging of both high
and low tension batteries of accumulators,
and particularly for those in isolated positions
4 British ThomSOI!, Houston Company.
Patent, 103,047/1917.

BritJSh
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Fig. 11. Oscillograms of rectifier operating on
50 cycles A. G. supply with no filament current.
A. P.D. anode to filament.
B. Current, anode to filament.
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where compactness and fool-proofness arc
more important considerations than a very
high efficiency. If the fluctuating current is
undesirable this can be reduced to a steady
current with a very slight superimposed ripple
by using a full-wave rectifier with suitable
smoothing condensers and choke-coils. No
information was obtained as to the life of
the Tungar valve, but 3.440 hours working
has been recorded for a 6-ampere 75-volt
bulb, although this is probably in excess
of the average life under normal conditions.

NOVEL IDEAS AND INVENTIONS.
Abstracted by

PHILIP

R. CouRSEY, B.Sc., F.Inst.P., A.M.I.E.E.

Soft Valves Having "Hard " Characteristics.
When gas is present in a valve the valve
characteristics are altered by reason of
the ionisation set up in the gas by the
electrons moving through it. The longer the
paths through which the electro.ns move,
other conditions remaining the same, the
greater will be the ionisation set up. Hence

Fig. l.

by making the electron paths extremely
short the effects of gas in the tubes becomes
much less important, and it is possible to
retain the desired characteristics of hard
valves-i.e., lack of ionisation-even though
a considerable amount of gas is present.*

* British Patent No.

195691, by E. Y. Robinson.

It may be recalled that a somewhat
similar principle has been made use of to
produce rectification of an alternating current
by making the gap very short between the
electrodes in a partially exhausted tube,
thus avoiding ionisation of the gas.

Combined Frame Aerial and Radio Set.
To facilitate the mounting and use of a
frame aerial, particularly for broadcast
reception, the frame may be made an
integral part of the table on which the radio
receiver is mounted.* The arrangement is
sketched in outline in Fig. r.
Mounting Flat Coils.
A method of mounting
flat coils is sketched in
Fig. 2. It consists of an
insulating rod D, to which
is secured by a bolt B,
the holder A, so that the
coil C is clamped between
the two. t This holder may
be fitted with terminals to
which the ends of the
winding may be joined and
with plugs for fitting into
a standard coil holder
socket.

Fig. 2.

* British Patent No. 195310, by P. Hemardinquer (Paris).
t British Patent No. 195134, by C. H. Moody and
H. D. Butler.
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SUCCESSFUL AMATEUR TWO-WAY
COMMUNICATION WITH U.S.A.
By 2KF.

A

T last, after many nights of
listening and many unsuccessful
attempts between amateur stations
in the two continents, two-way
working between London and Hartford,
Conn., the headquarters of the amateur
organisation, "the A,R.R.L.," has been
accomplished.
The luck of being the " first " English
station to effect two-way communication
has fallen to the "South," and British 2 KF,
Merton, S.W., has the honour of being the
first station to effect and maintain communication for z! hours, the test ending in full
daylight, at 8.30 a.m., G.M.T., on
December 8th.
The honour of being the first amateur to
establish direct two-way working falls to
French 8 AB, M. Leon Deloy, of Nice,
to whom I am indebted for having
arranged mat ters, and who put the American

The transmiui11g and
equipment
at Fre1wh 8 AB.

~eceiving

station into touch with me. 8 AB has
been working American 1 MO now for some
days, and the stations appear to have no
great difficulty in effecting communication
after the first call or so.
During the past year' or more amateur
stations in England, France and Holland
have had little difficulty in receiving American
stations under favourable weather conditions,
but although many English transmitting
stations have attempted to raise the Americans, no reply has been received and no
reports of reception •have reached us here.
The best performances last year during the
tests, excluding the special station of the
Radio Society of Great Britain (5 WS},
which got across on two nights, were those
of 2 OM and 2 SH, who were both heard
just a few hundred miles off the American
coast.
Experimental station 2 KF has recently
followed the tests
between F 8 AB and
American 1 MO on
several nights, or
rather mornings, and
finally called F 8 AB
and asked to be put
into touch with the
U.S.A. station if possible. To this request
F 8 AB kindly corn-
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plied, and informed the Hartford station of
G 2 KF's wavelength and note.
At MO then called G 2 KF and gave the
" K " signal, but did not receive the British
station until he had called twice.
At approximately 5-45 a.m., G.M.T.,
A 1 MO first received G 2 KF, and gave him
the O.K. signal, wishing him good morning.
and opening up with, " Some more amateur
history in the making. This is first two-way
working with Great Britain. Here Warner
of Q.S.T . Q.R.A. ? "
After this there was slight QRM on the
American side, but within the next few
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he was quite used to it, and wanted to know
if the operator at 2 KF was also. He was
told the inevitable.
The American station then reported the
signals from this side as gradually increasing
in intensity, and, although they were not
loud, were comfortably readable to him, and
steady, with no fading at ail. This point
seems very remarkable indeed, and he said
so. As day broke on this side the signals of
G 2 KF became stronger to the U.S. station,
and this increase continued until it was full
daylight, when the climax was reached, and
:;lowly-very slowly- both stati ons began to

The first British Station to effect succeasjt~l two-way working with America. Mr. Partridge's station
worked America.n 1 MO on the morning of December 8th.

minutes 2 KF was being r eceived well with
no call for repetition of transmissions.
Messages of an experimental nature regarding power and aerial current were then
\':<changed, and then A 1 MO gave the British
~tat ion
messages of congratulation for
11r. 'H . S. Pocock, of the W ireless World an.d
Radio R c'l}iew, Mr. W. Bumham and Mr. P. R.
Courscy, who is arranging the tests this year,
from Messrs. Schnell and \Varner, of the
A. R.R.L.
The operator of 1 MO was Mr. Warner
himself, and he jokingly mentioned that he
would have to go to business without
having had any sleep, but remarked that

fade out. However , the two stations did
not lose to uch until about 8.30 a.m., when
the American could not read G 2 KF,
although reception went on here until the
last me&sage came over at 8.27, when A 1 MO
said, "GoingnowO.M. very QRZ ; this is the
end of a wonderful night. Good-bye," and
after this, until 8.38, only a few letters here
and there were received, and finally t he
signals became inaudibl e, and t hese t wo
stations 3,500 miles apart, using amateurmade gear and very sm all powers, lost touch
with each other.
The receivers used at both stations were,
strange to relate, almost the same, each
c
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Aerial of 2 KF

using two valves-one detector and one L.F.
-and to the English station's query about
multi-valve super sets, 1 MO replied, " Keep
the supers."
The American was most
anxious to maintain communication to the
very end, and asked 2 KF t o " stay till
fading out," which he did at 8.25 a .m.
British 2 SH-was working at the time, and
~e veral times 2 KF asked A 1 MO to listen
for his signals, but, owing to some trouble,
Mr . Hogg was unfortunately not successful
in reaching H artford. During one period of
the transmission a fowl from a neighbouring
run flew over on to the wires of the counterpoise, which came into contact with some
damp woodwork, causing the aerial ammeter
to jazz somewhat, and 1 MO was asked to
wait a minute, the operator this end rushing
out and persuading the offender to mow
with t he aid of a few half bricks and thi ngs !
Jt was very remarkable that comm un ication should have been possible for such a
long period, and more remarkable still tha t
A 1 MO should have reported signals from
2 KF as being ~ trongcr than t hose of the
American Pacific Coast s ta tions.

No special arrangements had been made
by the British station, and the aerial current
was only r8 amperes. The American was
radiating z·s amperes, with an input,
according to his own st atements, of 4 00 watts.
The equipment at 2 KF is entirely of amateur
construction, and the circuits on both transmitter and receiver are being constantly
changed from time to time.
No specially arranged test was being
carried out at the time, and the whole affair
was entirely impromptu.
The receiving appara tus used was an
ordinary detector and I L.F. set, using a
vario-coupler type of tuner, which is always
in use at the station, and covers all wavelengths from roo to I,IOO metres, having,
of course, " dead end " switching arrangements.
The valves employed were two D .E .3's,
with about 6o volts on the plates, which is
ample for all purposes.
The · transmitter was the usual I D.H.
circuit loosely coupled lo the aerial, and the
,·alve employed was a ;\1ullard o-150, which
has been re-filam<>n tNl by the makers, and
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gives exceptionally good results. The high
tension supply is obtained from a 1,500 volt
Mackie generator, driven by a ! h.p. D.C.
motor by a belt coupling. The house and
wireless cabin are supplied with roo volts
D.C. from a bank of D.P. storage cells, and
these in turn are charged by an Austin petrol
generating set such as is used at Croydon Air
Station for W/T purpose5. The type of

Aerial system of 2 KF.

coils used for transmitting are, perhaps,
rather out of the common run, and are wound
on six ebonite arms arranged in the form of a
star, mounted on a slab ,of ebonite. The
arms are slotted, and the wire is wound in the
slots. Three such cells are used, and are
mounted on hinges so that they swing open
like the pages of a book, this method of
coupling permitting very critical adjus~ments
to be made.
The arrangement \vas first used in a
service crystal receiving set, and from this
type of receiver the writer obtained the idea.
It is interesting at this point to note that at
the time of these tests the aerial coil and
grid coil were wound with thin D.C.C. wire,
as some experiments had been carried out
on the previous evening, and they nad not
been changed. The arrangement will, of
course, remain unaltered for the present at
least, the reason being obvious.
The aerial consists of a three-wire fiat top
of the inverted " L" type, the lead-in being
also three wires. These are led into the
cabin, directly beneath the aerial, by stout
rubber cable, through an ebonite panel
which replaces a small window.
There are two steel masts, each 50 feet
high, and the distance between them is also
about 50 feet. Direction of aerial is KN.E.
by S.S.\V. The wires arc 7/zz enamelled
copper. A five-wire counterpoise is used, and
is of fan type, supported 7 feet above the
ground, and extending a short distance

beyond the aerial at the free end, the wires
being rjr6 in. copper.
An efficient earthing system consists of a
copper clutch plate, three copper mats, and
a length of thick copper wire, all buried
beneath the aerial at a depth of about 3 feet.
The situation of the station is not ideal,
for thete are a great number of other aerials
in three directions all very close to the
masts, and two of these arc only about
rz feet away. The surrounding land is flat
and low, but the aerial is just clear of
surrounding objects with the exception of
one tall tree.
The owner and operator of 2 KF commenced his radio activities in rgn, when
spark gaps and crystals were the features of
the day. In these days "wireless" was not
quite so popular as at the present time, but
much useful and interesting work was carried
out by a small band of enthusiasts.
December 8th, 1923, will always remain a
red-letter day to 2 KF, and now that communication has once been established he
predicts that it will not be very long before
many more British amateur stations are
working across the Atlantic.

\l/

BV

GENERATOR
1 5.0QV, O.C.

t'.lOV DC
MAINS

Transmitter circuit of 2 KF.

One point of interest to transmitting
enthusiasts is the importance of carrying
out these tests as far as possible according
to some definite pwgramme, for half of the
American stations are either closed down or
listening on some other wavelength, whilst
four or more of our men are jamming each
other in their efforts to get across. Once
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one of the British stations effects communication. leave it to him to ask the other man
to listen for the calling station on a certain
wavelength. In this way, and this way only,
was F 8 AB able to put G 2 KF into touch,
and the British station stood by for nearly
two hours before the " line " was clear.
In conclusion, don't use unnecessary high
voltages on the detector valves when trying
for the U.S.A. stations. It is entirely wrong
to think that with a high plate voltage you
are bound to succeed. Most English valves

2·5-50V.

Receiver circuit of 2 KF.

will work very well on about 50-70 volts H.T.
at the most, and the use of anything more
only prevents a dozen other stations from
getting the weak signal that is coming
through.

*

*

*

*

[Since preparing this accow1t of the first
success 2 KF has been again in communication on two or three nights by arrangement
with l MO, and has been. equally successful,
receiving
messages
of
congratulation
addressed again to The Wireless World and
Radio Review, the Radio Society of Great
Britain, and to Senatore Marconi.-~EmToR.]

*

*

*

*

The following note has been received from
Mr. R. H. J. McCue, and is of special interest
in connection with these tests:The first occasion on which I heard
transatlantic two-way working (which was
also, I believe, the first time it had occurred)
was on November z8th about half-an-hour
after 2 LO had ceased transmitting to
America. I was searching round for KDKA
when I heard a station about R.5 sending
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morsc, perfectly steady, and with no fading.
This turned out to be l MO, of Hartford,
Connecticut, calling F 8 AB. They very
soon got into touch, apparently without much
difficulty, and congratulatory messages were
exchanged, including, "Greetings for the
first time by amateur radio," sent to General
Ferrie and Dr. Pierre Corret. Also 8 AB
sent a message to be relayed to WNP,
ss. Bowdoin. Station l MO was being
operated by Messrs. K. B. Warner and
F. S. Schnell of the American Radio Relay
League. Very soon another American station
( l XAM) was heard trying to attract the
Frenchman's attention, which he soon
managed to do. This station was not quite
so strong as l MO. The transmission back
and forth across the " herring pond "
continued for about an hour and a-half.
The next occasion on which American
signals were heard was at 5.40 a.m. on
December 3rd. This time it was l XAQ who
was heard working F 8 AB. His signals
were quite as good as the other two stations.
The next, and to my mind the m<;>st interesting recepti9n of American signals, was
at rr.z5 p.m. on :\Ionday, roth inst. I may
say that although I have heard some dozens
of American amateur transmissions, this
was the first time I had clone so before
midnight. I had been talking to a friend
about the absence of fading on the short
waves, when T switched on my receivn
and verv soon heard the inevitable F 8 AB.
I must "confess, however, that I was very
much surprised to hear 1 MO and 1 XAM
replying to the French station. The strength
of 1 MO was about R.5 on one valve.
Mr. F. S. Schnell was telling F 8 AB that
he had not been in heel since Saturday
morning, and that he was going to stay up
that night to make a new tuner!
After listening to these stations for about
five minutes I gave the condenser a final
" swish " round, and succeeded in hearing
"Test test de 9 XW 9 XW."

*

*

*

*

Following fast on the news of Mr.
Partridge's successful two-way working came
the report that Mr. F. L. Hogg (2 SH) of
Highgate, had also succeeded in effecting
communication w~th the other side. Signals
were exchanged between 2 SH and 1 MO
during the period from 4·45 to 8.ro on the
morning of December rzth.
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Meteorological and Other European Wireless
Telegraphy and Telephony Stations.
LIST OF ADDITIONAL TRANSMISSIONS.
Time
G.M.T.

0105
OTO')

0502
0515
0516
O.)JO

0)50

0602

Station.
Cranwell
Guernsey
c\.bbeville
Dijon
Xancy
.~nnapoJi,
Le Bourgct

of) It'

Abhevillc ..
Strasbourg
Dijon
Xancy

0702

Abbevilk

o6o5
o615

0705

0705
0705
0705
0715
0715
0716
07J6
0725

Strasbour.~

Andover
South Farnborough

Guernse\
Dijon ·
Fauske
Nancv
Cologl1e
Reval

Call
Sign.

GFC
GEY
FNI

FND

FNC
NSS
FNB

FNI
FNS
FND
FNC
FNI
FNS
GFI
GFQ
GEY
FND

LDW

\¥avelength.
1,JOO

c.w.

1,300

C.\V.

1,68o
1,350
1,720
17,145
1,68o

C.W.
C.W.

1,68o
1,720

CW.
C.W.
C.W.
C.\\'.

l,J50
1,720

1,68o
1,720
1,JOO
1,JOO
1,JOO

c.w.

C.W .
C.\V.

C.\Y.

C.\V.
C.W.)

S)·twptic reports transmitted
succession by stations named.

1,350
r,Soo
1,720
1,68o
1,900

C.\V.
Spark
C.W.
C.W.
Spark

A Yiation weather report.
Norwegian weather bulletin.
Aviation weather report.
Aerial route report.
Esthonian synoptic report.

1,68o
1,720
1,68o
900
1,400
1,68o

c.w.

Aviation weather report.
Aviation weather report.
Aerial route report.
Calibration wave.
Calibration wave.
Calibration wave.
British Isles weather forecast and outlook (commencing January 1st, 1924).
\Veather forecast in code.
(Time of sending may vary slightly.)
Aviation weather report.
Aviation weather report.
Aviation weather report.
Aviation weather report.
Egyptian weather bulletin.

0900

Nancy
Cologne
Le Bourget
Le Bourgct
Le Bourget
Air Ministry

4, lOO

C.\V
C.W.
C.W.

0<)00

Air Ministn·

GFA

I,JOO

c.w.

CJ902

Abbevillc ..
Strasbourg
Dijon
Nancy
Abu Zabal

FNI
FNS

u816
o816
0844
o847
o85o

0905
0915
0916
0955

1002 Abbeville ..
1005
1016
1025
1030

Strasbourg
Nancy
.
Dijon
Konigsberg

1102 Abbevltle ..
II05
II16

Strasbourg
Nancy

1202

Abbevillc
Nancv
Revai

1216
1250

1300
IJ02

1305
1305
IJ05
1305

Sevastopol
Abbeville ..
Strasbourg
Andover ..
South Farnborough
Guernsey

FND

FNC

sue

FNI

.\viation weather report.
.A.viation weather report.

c.vv.'.
c.w.)

FNC
GEK
AZA
FNI
FNC
GEK
FNB
FNB
FNB
GFA

0802 Abbeville

Remarks.
Synoptic report.
Svnoptic report ;
transmitted immediately after Cranwell report.
.\.viation weather report.
Aviation weather report.
Aviation weather report.
"Angot" weather bulletin.
l<epetition of "Metoo Europe." o1oo
observations.
,\ viation weather report.
.\ viation weather report.
.~viation weather report.
.·\. viation weather report.

1,68o
1,720
1,350
1,720
I 1,000

1,68o
1,720
1,720

C.\V.

c.w.

CW.

C.W.
C. \V.
C.W.
C.\V.
C.W.

Aviation weather
Aviation weather
Aviation weather
Aviation weather
\Veather forecast
German.
Aviation weather
Aviation weather
Aviation weather

report.
report.
report.
report.
for Eastern Baltic in

FNS
FNC
FND
KO

l,J50
2,200

C.\V.
C.W.
C.W.
C.W.
C.W.

FNI
FNS
FNC

1,68o
1,720
1,720

C.W.
C.W.
C.W.

FNI
FNC

1,68o
1,720
1,900

C.W.

Spark

Aviation weather report.
Aviation weather report.
Esthonian synoptic report.

FNI

2,500
1,68o
1,720

Spark
C.W.
C.W.

Black Sea weather bulletin.
Aviation weather report.
Aviation weather report.

C.W.\
C.W.
C.W.

Synoptic
reports
transmitted
succession by stations named.

AZA
RCT
FNS
GFI
GFQ
GEY

1,JOO
1,JOO
1,JOO

c.w.

in

report.
report.
report.

in

TH~J

418
Time
G.M.T.
1310
1315
1315
1316
1340
1350
1350

Station.
Freidrichsort
Dijon
Fauske
Nancy
Malta
Libau
Le Bourget

WIRELESS WORLD AND RAlHO RB\TE\\.
Call
Sign.

1416
1430

Abbeville ..
Nancy
Bucharest-Hercstran

1500

Air :\iinistry

KBK
FND
LDW
FNC
GHA
KCB
FNB
FNI
FNC
BUC
GFA

1502
1516
1530

Abbevil!e
Nancy
Brussels

1602
1616

Abbeville
Nancy

1700

Grudziadz ..

1802

1402

DECEMBER
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WaveRemarks.
length. Svstem.
Spark Synoptic report.
720
c.w. Aviation weather report.
1,350
r,Soo
Spark Norwegian weather bulletin.
C.W.
Aviation weather report.
1,720
c.w. Weather bulletin.
4,8oo
Spark Latvian weather bulletin.
1,200
Aviation weather report.
1,68o
C.W.
1,68o
1,720
8,150

C.W.
C.W.

.~viation weather report.
Aviation weather report.
Roumanian synoptic report.

1,300

cw.

FNI
FNC
OPO

1,68o
1,720
r,G8o
1,720
10,300

C.W.

r,68o
1,300
1,300
1,300
1,]20
1,8oo
1,350
8,150
4,100

C.W.
CW.)

1930
2000

Abbeville ..
Andover ..
South Farui>orough
Calshot
Strasbourg
Fauske
Dijon
Bucharest-Hcrcstra u
Air Ministry

FNI
FNC
AXK
FNI
GFl
GFQ
GEY
FNS
LDW
FND
BUC
GFA

C.\V.
C.vY.
Telephony
C.W.
C.\Y.

Weather forecast in code (time of sending may vary slightly).
Aviation weather report.
Aviation weather report.
\Veather bulletin.

C.W.
Spark
C.W.
C.W.
C.W.

2000

Air Ministry

GFA

1,JOO

C.W.

2055

Reval

1,900

Spark

2210

Moscow
Sevastopol

AZA
RAI
.RCT

Aviation weather report.
Norwegian weather bulletin
Aviation weather report.
Roumanian synoptic report.
British Isles weather forecast and outlook (commencing ] ariuary I·St, 1924).
vVeather forecast in code (time of
sending may vary slightly).
Esthonian synoptic report.

5,000
1,500

Spark
Spark

Russian synoptic report.
::-.lavigational warnings (in Russian)

1805
ISO.)
r8o5
r8o5
r8r5
r8r5

2215

I,IOO

c.w.

c.w.f
c.w.

Aviation weather report.
Aviation weather report.
Press message in French.
Aviation weather report.
reports
Synoptic
transmi ttecl
succession by stations named.

in

"THE WIRELESS ANNUAL FOR AMATEURS AND EXPERIMENTERS."
The object of this publication is to provide
amateurs and experimenters with information of
interest to them without overloading the book
with data chiefly applicable to commercial radiotelegraphy. A short summary of the notable
events of the past year has been written by Mr.
W. H. Nottage, and Mr. H. S. Pocock, the editor
of The Wireless World and Radio Review, deals
with the progress during 1923 from the amateur's
point of view. Numerous short articles of a general
nature have been contributed by well-known
writers, including " The Amateur in Wireless
D~Jvelopment," by Dr. W. H. Eccles, the President
of the Radio Society of Great Britain, " The Progress
and Objects of the B.B.C.," by Sir William Noble,
"Technical Problems of Broadcasting," by Capt.
P. P. Eckersley, and a humorous description
of the experiences of a beginner, by Mr. E. Blake.
The technical articles include a most interesting
description by Senatore Marconi of the apparatus
used in the directional transmission and reception
of wireless beams, "Loud Speaking Telephones,"
by Mr. P. R. Coursey, "Rectification and Amplification," by W. S. Barrel!, "Transmission," by
Major H. C. Parker, "Mast Construction," by
F. J. Ain8ley, "Aerials and Barths," by F. H.

Haynes, in which the writer points out some of the
commoner faults of aerial design, and" The Design
of a Receiver," by W. S. James, in which is demonstrated the practical application of the tables and
data found in another part of the book.
Mr. W. G. ,V. Mitchell, whose writings are familiar
to readers of The Wireless World and Radio Review,
contributes an interesting article on time and
weather signals. Among the information compiled
for useful reference is found a very complete
set of tables and wireless data, a glossary of technical
terms and their equivalents in French, Italian,
Spanish and German, the Laws and Regulations
applicable to amateur and experimental wireless
in Great Britain, an alphabetical list of the call
signs of all land stations in the world, a list of the
experimental transmitting stations in Great Britain,
the Wireless Societies and Clubs, the regular
transmissions from European stations and those
likely to be of interest to the amateur experimenter,
and a very complete atlas of 32 pages giving the
position of all land stations of the world.
The price of the book is 2s. 6d., and it should
undoubtedly prove a valuable additon to the
reference library of eYer:-' listener and experimenter.
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AROUND THE
WIRELESS WORLD

Amateur Transmission s in T hree Lan~ua~es .
lt will be of in terest t o readers t.o know t hat
the we ll -known Fre nc h amateur of Transatlantic
'fes ts fam e. Dr. Pierre Con·et, of Paris, has lately
been sendin~ o uL Morse tran smissions unde r the
<'Uii sign of ' ' 8 AE 2. '' H e wo_rks a t 11 p.m.
on Monday, Tuesday, Thursday and F riday of
Ofteh week, and
sends out t he following m essage in
F 1·ench ,
English ,
tmd E spe1·anto :" Wire less uma t eu :s
who hear these sig·
nnls are requested
t.o be good e nough
to re port to Dr.
Vorret, 97 Rue
Roya le, u Ve r snilles. P a ris. how
t hese signals have
been
recei,·ed. "
Dr. CmTct first
g ives the · gene ral
M ll
"CQ
de
8 AE 2 ,'' then ihe
call
in
French,
English , a nd E s pe ranw, on a wave length 200 metres.
We trust th a t
t his litt le expe riment will meet. with
t he sucr ess it deser'ves.

house unde r the control of the broadcas ting company , which will collect t he amount due t o it
on e ve ry set as a contribut,ion t owards the ex p<'n~es
of broadcas t ing.

A Cipher Wireless Transmitter .
A new Germun machine fo r the trans mission of
wireless m esHages
in cipher was tested
on December II th,
;;tates the Berlin
c~rrespondent
of
t he T inU!8. Te legrams e xc ha nged
between Dr. Hofle,
the Ge rman Minister of Post.s and
the Swiss P osta l
Adminis tration nt
Berne were t·o r ·
•·ectly decoded .
It iR c laime d ns
>t
reRult of t his
experi ment t hat no
unauthor ised
re·
eeiver can deciphe•·
111 e s s a g e s
despat-ch ed on the
n e w m a c h i n e.
Them is n o loss
of t ime in tmn ~
•n ission.
Glas~o w Broadcastln~ Heard

in the Arctic.
Our readers will
be interested to
An
ou t line of
loam t ha t W NP,
a schem e for an
the Ma cMillan exI1·ish Broadcasting
[>edit ion ship BowCompany fo rms the
doin, has re por ted
subject of a White
reception of G las·
l'apct· wh ich the
gow's transm ission
Postmastc1· - Geneduring t he l'CI'Cilt
ra l proposes to
Tra n s atlan t i c
submit to ParliaBroad casting T est .
men t at an early ltlr. Gerald Gray, of Am erican 3 CG is here seen beside WJZ's
The news i::~ con telephony transmitter. Mr. Gray's transmis8ions Jr.om 3 CG
date.
tained in a radiolwve more than once been h ea~·cl in England .
T he
pro posed
gram sen t from
company will have
the Bowdoin w t he
no officia l connection with the Governme nt , and
Amc ricun Ru<lio R e lay L ea gue, Hartford, Conn .
will have a g uaranteed capital of £30,000, t.be
The m essage runs: " H eard hroadrasting station or
hulk of whic h will be provide r! hy lit·m s inte•·csted
Glasgow, S('ot land. Mus ic and r a lling Amc ri•·•t
in the wireless indust.rv.
very QSA he re to-n ight. "
Private receiv ing sets will he licensed, and all
For the benefi t of t hose who m ay w ish to atte111pt
a pparatus will be impol'ferl t hrough a clearingl'ecept iQn of the Rowdoin's s ig nals, it may be stu ted
P la ns

for

Irish

Broadcastin~ .

420
that \VNP truu s mit~:> a 600-word story of t-he
ex pedition every Monday m orning at 6 n. m .
(G.M.'£. ), gene mlly on a wavelength u[ 220 m e lres.
although , we be lie ve, 185 and 300 metres a-re
occasiona lly employed .

Wes t Indics Wireless .
T he Post Office has placed contracts in this
ooW1try for the eq uipm en t of se,·oral wire les"'
station s to opera te be tween va riouB is lands in the
Wes t Indies a nd for ne w cables to connect t.he
main islands.
The re w ill lw sevPn wireless s tat ions, one ea ch
a t the followinl! placeR: B arbados. St.. J< itts , Ant il!'tm
Do mini<·ll. St. Lucia, St-. Vince nt, and Gre nndtt.

OUR TRANSATLANTIC BROADCASTING TESTS.
We print below a oontinualion of our llat of successful lisienen

In W. country :-

W. H . ]eonings. Trcfrcw, X. \\'all'S
H . B . Gardner, Barnct . .
Norman H. A. Mc Kec, Ponlancl

WGY
WGY
WGY

Wm. Hcd pa t h, Co . Antrim

WGY

Capt. :Edga r Elwcll Winklei~h. :\. Dt\'on
H. Monkhoust•, Mancbcst<·r
..
..
He' '· D. Richards, Pcm brokt· . .
J obu H. Chil<ls, Barrow-in- Furne;,
Leslic Ward, nr ar Li verpool . .
Vcrnon West. Lcvcrshulnw
..
E. ] . Wh ite (6 JIIW), B lackley, ~l a nchcstcr
] . A. Walshaw (5 CU), Otlry, Vorks . .
"S.M.S.," l .<'<:<ls . .
C. Cites, Sht•rwood, 1\o tl >
..

WGY
WGY
WGY
WGY
WGY
WGY
WGY
WOY
WGY
WGY

, ...

~ v-o

( Flcwclliog)
l\I a r~on i

phonc V2.

5 va l\·es.
0 - \ '-2

3 vaJvt-S.
0 -\'- 0
I-

z

V-

J

- v- 2

B urning tlte midnight oil in N ew York. Our p /i.Qto shows Mr . A rthur Lynch (Editm·
of "Radio Broadcast " ) listenin g f or the British Broadcasting S tations during the
recent tests. The ne1.0spap er reporter is bttsy taking down particulars of the stati ons
and items receit·ed .

P r opo se d Edinburg h D road castlng Sta tion .
The establishmen t of a wire less re lo.v s t ation in
Edinbu.rg h, referred to in o ur issue
December
5th, has been discussed a t a m eet ing of t he Ed in hurgh
a nd Distric t Rad io Societ y .
Wit-h rega rd to a suggest ion that se lfi slm ess
on t he part of ow11ers of valve receivers induces them
to o ppose the in st a lla t ion of a local s tat ion , t-he com ment was made t h at ne iLhe r valve nor c rys tal
re ceiver wit h in J 0 m iles of a broa dcast station is
a ble to hear ot her stations wit hou t oom plioa te<i
a ppliances. This would indubitably limi t t he
crystal set to hea r ing one station, a nd one on ly .
wht~reas the use of va lve re ceivers can e lim inaLe m ore
easily any u ndesired s ign als, and the 'longer pocket
c·>1 n nfford more e la borations .

of

E vaus. Nr. \\ 'al::,all

..

H . D . Kirk, Dirm1nghaJJJ

..

Hutlson, Birchfield
Dick Icy, Birchfiel<l
J ames, F our Oak s
Dewsbury, \\ 'a lsall
B. H all, H andswor th
Bromley, Stafford
P edling, Stech fonl
..
.C. Giles, Shcn,·ood, r\uU;o,
H . ] ones, Cannock, Sta Os

..

..

..

..

\V. E:. Pattman, K ing 's H <·<tt h , Hir111·L..Hu

L . T. Park r. near Derby
..
J. R . Ra ndall, Su tton Coldtidd
j . Howells, 1\ewport , Salop
..
C. G. Gardener, Leicester
..
F.]. B. Wh itficld, Newp<.rl , Saiv p
A. J. Bromlcy, Leicester
ArLhur Brown, Sta ffs

..

WOY
WOR(?)
WGY
WlZ
WGY
WlZ
WGY
WOR
WGY
WOY
WBAZ
WGY(?)
WGY
WGY(?)
WGY

1- \ '- - J

4

·~ valves.
3 valves.
4 valves.
o---v-2
4 valves.
3 Yalves.

WBAZ(?) •.

l -

WGY
WGY
WOA(?)
WGY ·
WGY

3

WBAZ

valve~ .

5 vah ·<.·. ....

V· -1

valvl.~ .

valves.
3 valves.

2

4 valves
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Another Two- way Transatlantic Success
At 0315 on Monday . December 17th , Mr. E. J.
Simmonds (2 OD) of Gerrard's Cross, Bucks,
worked with 2 AGB , who gave his n a me as
Dodman, of Oakridge Avenue, Summit·, New
Jersey, and three messages were successfully pus.Qed .
It is interesting to n ote t hat Mr. Sim monds was
using an A.T. 40x valve, operatiug f rom t\ plate
supply voltage of 900, a nd passing a curren t of
32-35 milliamperes, i.e., an approximate input of
30 watta.
This is the fou rth successfu l amateur atrempt at
E urope-Americn two-way working, and in this
instance a r ecord is pro bably created in view of t he
small p ower used
Calls were a lso heard from 1 XO and 2 BQ
(Canadian), hut were too weak for satisfaetory
working.
The Schools Radio Society.
A large number of exhibits contributed by me w ber:'l of the Schools Radio S(){'iety was on view
on the stand of t he R adio Society of G reat Britain
at the r ecent All-British Wit·e less Exhibition at
Shepherd's Bush. The s tandard of workmaru;hip
was exceptionally high and m a ny orip:inal features
were apparent in the designs.
At n ext year's exhibition it is hoped t hat t he
Schools Radio Societv will have its own stand.
In addition consider8'tion is being g iven to th e
possibility of awarding a shie ld to the schoo l
carrying out the best a ll-round wireless work for·
the year.

" Distortion in Radio Telephony ."
A small but important error cre pt in lo t he re port
of Captain :l1aurice Ains ley 's remarks during the
discussion on the abo\·e paper, on page 328 of our
iRsue of December 5th. The capacity which was
mentioned as having been put acr·oss t he secondar~·
of the L.F. transforme r should be ·002 or ·003
miorofm·atil>, not " two o r· three mi<•rofarads," as
printed.

New Microphone Amplifier Design.
This instrument has heen evolved for loud speaker
working without the u se of valves. The construction combines a relay of specia l design with the
loud speaker and a s mall loca.l curren t is made use
of, such as can be obt ained from a s ingle dr y cell.
Good results are g iven with the instru ment from
a crystal set providing the original signa l is reason a bly strong. Of course, even when operated
behind a Ringle valve set there is still n C'onsidera.ble
SR\' ing of hntte~' c unent.

Correspondence.
'l'o the Editor of

'l'llE W mJ::LESS W oHLI> ASD
R ADI O RF:VJEW.

Sm,- With reference to t he art.icle e nt itled
'· An E asy Me thod of \'iinding Honeycomb Coils,"
September 26th issue, I have experimentally
de termined the wa,·elengths to wh ich coils wound
with vario us tums w i ll tnne. Pn r ti <·lll nr~ ai'O
given in t he table be low.
1\I AX.

NUMDEI!

OF

T L· HN!-' .

\\".~ \ EI.J::~ G 1'H

(:\1et r·es ).

On nveragp nerinl wit.h
·00075 p.F l'ondenser .

1-- - -- --·----- -- -

40U

25
35
50
80

520
740
1,010
1, 450
2,000
2,700
3,470
4,750

llO
150
210
280
380
500

- -- -- - --- -

The "Ct·yatavox " Amplifier and Loud S peaker,
b1j },f!J8sra. S. G. Brown, L td.

6,500

---- - - - - -- - --'

South K e nKingt·on. \\'.

.b:rnvARD L .

t.;.. Ronm:ss

FORTHCOMING EVENTS.
THURSDAY, DECEMBER 27th.
Plymoulh Wireleu IUld Scientific Soclely. At 8 p.m. At th<Y.M.C.A. Building, Old Town Street. Gcn~ral Discussion and
Questions.
I'RIDAY, DECEMBER 28th.

u.~ M=ism~rch ~~r.~ \'.;iur~~ -~"T'~h~;:,.~hlli;:l~

of

Cry~tal

Reception in Leeds."

Dr

Mr. D. E. Pctt.igrew (Hon .

&'C.).
WEDNESDAY, JANUARY 2Dd 1924.
The IDalltutioa ol Electrical EDgineera (Wireless Sertion). At
6 p.m. (tea at 3.30). .. Somt E:t~rimcn ts on the Screening of
Radio Receiving Ap paratll'.'' By )lr. R. H . Barfield, M.Sr.

(Student).
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!{abio Scrtiet!J of ®reat )Britain.
TRANS~IITTER _\ND

RELAY SECTION.

The election of the Committee of the Transmitter and Relay Section took place .in the last
week in November. Nearly every member of the
Section sent in his postcard. Mr. Com•sey headed
t,he poll, Mr. Child was second, Mr. "\Vinkler, of
Edinburgh, was third, and Mr. Corsham, of Harlesden, fourth. As Mr. Coursey is an ex officio member
of the Committee, the other three were asked,
to serve and have kindlv consented to do so.
With regard to t,he 'Franco-British tests just
completed, a great many reports of the receptions
of the French signals have been received. These
are now being analysed, and it is hoped to publish
the substance of them very shortly. Anyone who
has logged any of the French signals and who has
not yet reported their reception is asked to send
them in immediately to the Secretary, Transmitter and Reiay Section, Finsbury Technical
College, Leonard Street, London, E.C.2.
Requests have been received from several
members of the Transmitter and Relay Section
that calibration signals be sent out regularly from
the Society's station. Arrangements are being
made to meet this need, and it is hoped to send
a definite announcement to the members of the
Transmitter and Relay Section very shortly.
It should be mentioned that any possessor of an
experimental licence may become a member of
the Transmitter and Relay Seetion whether he
belongs to any Society or not.

Book Review.
'' Particulars of Meteorological Reports issued
by Wireless Telegraphy in Great Britain
and the Countries of Europe and North
Africa." :M.O. 252. (Second edition). H.M.
Stationet·y Office, 1923. 2s. 6d. net.
The second edition of this reference book contains particulars of all weather reports issued daily
hy wireless t!>legraphy in Great Britain. Both
forecasts and data messages are included, these
latter being actual weather observations made at
the various observing stations It also gives the
more important issues made by foreign countries.
:Most messages are in figure codes, which are fully
described.
From the details given herein it is
possible for the amateur to prepare large scale
synoptic reports such as appear in most of the
daily newspapers.
The decoding and charting
of these data messages soon becomes a matter of
routine and takes very little time once the code
is familiar.
·
The wavelengths employed range from 600 metres
to 11,000 metres, and the issues included in the book
amount to about 200 daily. In order that those
who are interested in this subject may be kept
up-to-date with changes that take place, amendments are issued from t-ime to time and subscribers
may, if they wish, be placed on a mailing list and
be notified of t,hese amendments.
W.G.W.M.
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Calls Heard.
[The Editor regrets that considerations of space
have compelled the holding mJer of this sef'lion until
the next 1:.wme. J

Broadcasting.
REGULAR PROGRAMMES ARE BROADCAST l'ltOIII '1'BE
FOLLOWING EUROPEAN STATIONS : .
GREAT BRITAIN.
ABERDEEN 2 BD, 495 metres;
BIRMlli'GHAM
51'!',
475 metres; CARDIFF 5 WA, 435 metres; GLASGOW 5 SC.
420 metres ; MANCHESTER 2 ZY, 400 metres; BOURlfElllOUTJI
6 BM, 385 metres ; NEWCASTlE 2 NO, 350 metres; LONDON
2 LO, 365 metres ; SHEFFIELD (Relay from 2 LO), 303 metrll.
Regular daily programmes. Weekdays, 11.30 to u;3o p.a.
(2 LO only), 3.30 to 4.30 p.m., 4.30 p.m. ,5 to 10.30 p.m. SUJJ.days,
(2 LO only), 3.30 to 4.30 p.m., 5 to 10.30 p.m. Sundays, 3 to S p.m.
8.30 to 10.30 p.m.
FRANCE.
PARIS (Eiffel Tower) FL, 2,6oo metres. Daily, 6.40 to 7 &.lll.
Weather Forecasts; 10.5 a.m. (Thursday and Friday), n.rs k
11.30 a.m, Time Signal and Weather Forecast; 12.0 noon1 Lye.
stock prices ; 3.40 p.m. (Saturday excepted) ; Financial report,
5.30 p.m. (Saturday excepted) Bourse Closing Prices; 6.ro p.a.,
Concert or Address; 7 p.m., Weather Forecast; 7.20 p.m. (Sunday),
Concert and Address ; xo.xo p.m., Genera] Weather Forecast.
PARIS ( Compagnie Francaise de Radlophonle Emi11101111
"Radiola "), SFR, 1,780 metres. Daily, 12.30 p.m., Cotton, 01
and Cafe Prices, News, Concert; 1.4-5 p.m., First Bourse Report;
4.30 p.m, Bourse Closing Prices; 4.45 p.m., Concert; 5·45 p.a.,
News and Racing Results; 8.30 to 9.30 p.m., News; 9.10 p.m.,
Concert; 10 p.m. to 10.45 p.m., Radio Dance Music.
EOOLE SUPERIEURE des Postea et TMegraphet, 4'0 metrOi
3.30 to 4 p.m. (Wednesday and Friday), 7.45 p.m. to ro p.a.
(Tuesday and Thursday), Tests (Music, etc.); 2.30 p.m. to 7.30 p.m.
(Saturday), Tests (Music, etc.),
LYONS, YN, 3,100 metres. Daily, 9-45 a.m. to 10.15 a.m.,
Gramophone Recorda.
BELGIUM.
BRUSSELS, BAV, r,roo metres. r p,m. to ,.30 p.m., Meteorological Forecast ; 9 p,m, (Tuesday), Concert.
BRUSSELS (;;Radio Electrique ") 410 metres, Daily, 8.30 p.m
to 9.30 p.m., Concert.
HOLLAND.
THE HAGUE, PCGG. Temporarily suspended.
THE HAGUE (Henssen Laboratory), PCUU, 1,o7o metre..
9.40 to 10.40 a.m. (Sunday), Concert; 9.40 to 10.40 p.m., Conc<!rt;
7-45 to ro p.m. (Thursday), Concert.
THE HAGUE (Velthuisen), PCBX, 1,070 metrea. S.40 to
9.40 p.m. (Friday), Concert.
UllrlUIDEN (Middelraad), PCMM, r,oso metres.
Saturday,
8.40 to 9.40 p.m., Concert.
AllrlSTERDAJirl, PA 5, r,roo metres (Irregular). ro to I I a.m.,
Concert; 5 to 6.30 p.m., Concert; 8.10 to 9.10 p.m., Concert.

DENMARK.

LYNGBY, OXE, 2,400 metres. 7.30 p.m. to 8,45 p.m., €oncert
(Sunday excepted).
GERMANY.
BERLIN (Koenigswnsterhansen), L.P., 4,ooo metres. (Sunday)
10 to 11 a.m., Music and Lecture; 2,7oo metres n a.m. to 12 nooa.
Music and Lecture. Daily, 4,ooo metres, 6 to 7 a.m•• Music ud.
Speech; 11.30 a.m. to 12.30 p.m., Music and Speech; .f. to 4.30 p.m.,
News.
EBERSWALDE, 2,930 metres. Daily, I2 to I p.m., Addrand Concert ; 7 to 8 p.m., Address and Concert; (Thursday u•
Saturday), 5.30 to 6.30 p.m., Concert.
CZECHO-SLOVAKJA.
PRAGUE, PRG, r,Soo metres. 7 a.m., n a.m. and s p.a.
Meteorological Bulletin and News ; 4,500 metres, 9 a.m., £ p.m.
and 9 p.m., Concert.
KBEL (near Prague), r,ooo metres. Daily, 6.20 p.m., ConO«t
Meteorological Report and News.

SWITZERLAND.

GENEVA, BB 1 (Radio Club de Geneve). Temporarily suspended
LAUSANNE, BB 2, r,roo metres. Tuesday, Thursday, Saturday,
4- p.m., Concert; Monday, Wednesday, Fnday and Satw-day
7 p.m., Conrert•
SPAIN.

MADRID, 1,650, 2,200 metres (Irregular).
MADRID, PTT, 400 to

700

metres.

1~ to 1 p.m.~ Te.tf!>
4 to 5 p.m., Tests.
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Tottenham Wireless Society.*

On \Vednesday, November 28th, l\Ir. J.
Kaine-Fish gave the second of his series
uf lectures on •· The Fundamentals of
Wireless," his special subject being
Condensers. The lecturer dealt with
the theory and practice of the use of
•:ondensers, and explained methods of
determining capacity.
.
Hon. Sec., S. J. Glyde, 137, \Vmchelsea
Hoad, Bruce Gro,-e, Tottenham, N.IJ,

North Middlesex Wireless Club.

'·Short \Vave Practice," was the
oubject of a lecture deliwred by Mr. L. C.
Holton on ~oYember 28th.
The lecturer defined u short \VaYes"
.<s being those uf about 275 metres and
less, and his opening remarks were
intended to show the nec('ssity of re'-Orting to the lower band of wavelengths
to relie\'e the present c~mgestion in the
dher. Coming to the essential features
in the design of short waYe receivers,
the lecturer- emphasised the importance
of high insulation and of reducing stray
capacities to a minimum. Various data
for inductances and condensers and useful
p~actical hints for •· learling in" were
~!Veil.

On Satunl:J.y. December rst, by the
eo.1rtesy of the authorities, a party of
members spent a very instructive and
enjoyable afternoon at the National
Physical Laboratory. It is impossible
to see more than a small section of the
Laboratory in a single visit, but those
who were fortunate enough to be able
to join the p:1rty were taken over the
de\'artments dealing with the testing of
hu Is of ships and aeroplanes, fine measurements and wireless research. The guide
was very helpful in elucidating some of
the extremely c:)mplicatcd apparatus
nsed in the \·arious tests, and the visit
was voted a great swx~ess.
Hon. Sec .. H. A. Green, Ioo, Pellatt
<~rove, \\~ood G-ree11, X.z2.

Manchester Radio Scientific Society.*

On Wednesday, November
3otn,
:\Ir. Southern gave a very interesting anJ
instructive paper on •' Battcric3," dcalin,s
m a very lucid man11er with the construction and care of secondary cells. After
the lecture the forthcoming social was
discussed.
At the weekly meeting on December 5th,
\lr. J. \V. Hand, Jnr., gave a talk to a
large gathering of members attd visitors
d!l ·' The Application of Valves to Crystal
Receivers.'' This was illustrated by
lantf'rn slidrs showing different circnits
which the 11'<'-turer had tested, a11d
rec~onnncndei to others for experiment.·
Hon. Sec., G. A. F. Mercer, u6,'Buxton
}{nact, \Vithington, Manchester.

Wembley Wireless Society.*
Otl Friday, December 7th, Mr. \V. E.
\\·alii.; l(•ctured •m" The \'ah·e," dealing

first with the fundamental theory of the
valve, and showing by numerous curves
on the board how the electron emission
from the heated filament affected the
plate circuit of the receiver.
The three methods of operating a valve
to rectify were shown, viz., by using the
bend of the characteristic curve, by tJSin g
the straight portion at a point where
~rid current is set up, and by means of
the popular grid condenser and leak.
A few remarks on the distortion due to
valves concluded a very instructive
lecture. Mr. H. E. Comben ably assisted
by demonstrating at intervals with valve
apparatus.
Hon. Sec., \V. R. Mickclwright, 10,
\Vestbury Avenue, Wembley, :Middlesex.

Wireless and Scientific Society.*
A general meeting of the Society was
held on Thursday, December 13th, when
in the absence of the advertised lecturer,
the Hon. Secretary read a paper entitled
" Plug and jack Control." A number
of blackboard illustrations and the
(lemonstration of a five-valve receiver
embodying a number of the principles,
proved the simplicity and efficiency of the
system. At an informal meeting held on
Friday, November 2'~rd, the Hon. Seen'·
tary addressed the members on thP
question of" Wave Traps and Rejectors,"
and a number of experiments were carrie(l
out to prove what could be done to
eliminate interference from neighbouring
transmitters.
The Hon. Secretary would be pleased
to hear from persons in the neighbourhood
who are interested in wireless and its
a">sociated matters.
Hon. Sec., L. Blarid Flagg, 6r, Burlington Road, Bayswater, London 1 W.2.

Ipswich and District Radio Society.*

The Ipswich and District Radio Society
held its annual meeting at St. Nicholas
Church Hall on Monday, December 10th,
the chair being taken by Mr. R. Stanley
Lewis.
In presenting the annual report the
Hon. Secretary referred to the enlarge(}
scope of the Club now that better accommodation had been obtained, and thP
satisfactory growth of the apparatus
installed. The membership now stood
at ng in spite of several resignations due
to removal from the town.
The Society has recently instituted an
assJciate class of membership for people
who own approved " broadcasting "
receivers, but who wish to become
acquainted with scientific wireless work.
Special lectures to suit this class an·
periodically delivered.
The meeting unanimously passed a
vote of confidence to the retiring ofiicers
and committee by re-electing them with
the addition of three new members.
Hon. Sec., H. E. Barbrool<, .~6, Foundation Street, I-rswlch.

The Fulham and Putney Radio Societv:'

The winter session is now in full swing
and meetings are held fortnightly
Fulham House.
·
On Friday, November 30th, ::\lr.
\Vooding gave a practical demonstration
in dcsigniug, ~a~~ing off and drilling
panels, also exlub1tmg a noiseless power
transformer, a revolving crystal cap
holder, and a very neat dual C'ondenser.
:\Ir. Houstan gave a demonstration with
a single valve set, also undertaking with
the assistance of the tech~ical comn'Iittee,
to reconstruct the Clubs six-valve set.
Excellent results were obtained from the
Club's new loud speaker.
Free entrance forms can be obtained
from.Assist. Hon. Sec., B. Houstan, 1 zs,
Hurhngham Road, S.W.6.

;I!.

The

Woolwich

Radio

Society.''

At the usual monthly meeting, 011
\Vednesday, December 5th, the Ho11.
Sccrf'tary made the pleasing annomH_',(·ment that the Club set. which had be~·n
submitted to the \Vireless Exhibition at
the \Vhite City, had been awarded the
first prize by the Radio Society of GrC'at
Britain.
.:\Ir. ]. ~- L. Ri.clley, of Norwood, then
gave an mterestmg talk on how h._,
received the American amateur and
broadcasting stations. Beginning with
last year's experiences, when he was able
to receive many American amateurs on
a three-valve set, he related how this
year he was able to get even better rf'sults
using a ~ingle valve, finding it better to
do without either H.F. or L.F. On fiv~
successivC' nights he had logged 120
different amateur stations of America
beside many
broadcasting stations:
employing a one-valve Reinartz set.
The lecturer gave a humorous account
of his attempts to record some of these
on a Dictograph, and then described his
receiving sets, his valve (a Q.X.), and h1::;
aerial and earth. Two points were
emp~asised, viz., (a) The neces~ity of
euttmg down to the absolute minimum
all capacities in his set (especially in the
valves), and (b) The necessity of vernier
condensers in his tuning arrangemeuts.
The discussion that followed showed
how l<eenly members had followed hi.,
talk, and how desirous they were 11f
cmulati11g his wondertul achievements.
Hon. Sec., H.]. South, 42, Greeenva!e

Road, Eltham, S.E.

SheHiel,d. and District Wireless Society.*

On 1-<nday, November 3otn, the SqcietY
welcomed one of its Vice~PresidentS,
;vir. \V. Forbes Boyd. Mr. Boyd, who i-,
on the staff of the British Thoms(mHouston Co., of Rugby, dealt with
" The Design of Broadcast Recein·rs,"
and explained several useful circuit::.
·which were eminently suitable for broad~
casting work.
Hon. Sec., R. J akeman, " \\roodville "
Hope, Sheffield.
'
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The North London Wireless Association.•
At a meeting on Monday, December 3rd,
1923, Mr. J. Nicol, B.A., B.Sc., gave
a, lecture on the MoulJin voltmeter.
The lecturer described the didiculties
iri the way of constructing instruments
on ordinary A.C. principles to measure
H.F. voltages. He also explained the
construction of moving coil D.C.
iristruments, and showed the ease with
which a de lection could be obtained on
such an instrument with a current of
one microampere.
Both types of Moullin voltmeter were
then described, and the type which makes
use of the bend of the characteristic
curve of a valve, for rectification, was
used to measure the H.F. voltage across
a coil tuned to receive 2 LO. The arrangement was first of all calibrated, by means
of a slide wire connected to the 50 cycle
A.C. mains.
Hon. Sec., J. C. Lane, Physics Depart·
ment, Northern Polytechnic Institute, N.7.

Battersea and District Radio Society.*

On Thursday, November 8th, an in~
teresting lecture on the I~ kw. Ship Set
was given by Mr. A. E. Duffield. The
lecturer dealt with his subject very
fully, and with the aid of slides described
the construction and use of the various
components used in the set.
On Saturday, November 24th, a
concert was held with the object of increasing the membership of the Society.
This was an immense success, and another
is contemplated in the near future.
Hon. Sec., A. E. P. Waiters, 31, Holden
Street, Grayshott Road, Lavender Hill,
S.W.II.

The Clapham Park Wireless and Scientific
Society.

On October rst, Mr. H. T. Cooper gave
a demonstration of his S.T.roo receiver,
which was examined with interest by
members.
Lt. H. S. Walker (20M) delivered
an excellent lecture on November 7th,
on "Short Wave Reception," dealing
with general efficiency on the lower band
of amateur wavelengths and describing
a circuit of his own design. At the following meeting, Mr. P W. Harris explained
types of " Rejectors." His remarks were
much appreciated, and members had the
opportunity of examining a " Wave
Trap" which the lecturer had brought.
On November 21st, Mr. H. C. Excell
lectured on " Electrons," explaining their
sources and properties, and the measurement of their mass and charge.
The following Wednesday was devoted
to members' apparatus. Mr. Richardson
demonstrated an efficient one-valve
receiver, and the Secretary brought a
transformer and rectifier for charging
accumulators off A.C. mains. J\Ir. Richardsan \vas heartily congratulated on being
elected Chairman of the South London
League of Radio Societies, and the
Society wish him and the League every
success.
Hon. Sec., H. C. Exell, B.Sc., 4r,
Cautlcy Avenue, S.V\T.4.

Wimbledon Radio Society.

An interesting discussion on the reception of American broadcast telephony
and amateur transmissions took place
on November 3oth, and was led by Mr.
J. A. Partridge (2 KF), who related how
he frequently arises at 2 a.m., and," on
these occasions is nearly always successful
in picking up a transmission emanating
from across H The Herring Pond."
Mr. T. Allison (5 FU) also reported that
he had had similar success, and both
gentlemen left before the close of the
meeting in order to continue their preparations for the Transatlantic Tests,
in which they are taking an active part.

Later, the construction ofithe Society's
receiving set was further proceeded
with.
The Society meets once weekly, on
Friday evening, and the Hon. Sec.,
C. G. Stokes, 6, Worple Avenue, Wimble·
don, S.\\~.19, will be pleased to furnish
information with regard to membership.

The Birmingham Wireless Club.

Owing to the postponement of the
President's lecture announced for November 30th, the Hon. Secretary delivered
a short lecture on " Tuning," which \Vas
much appreciated.
Hon. Sec., H. G. Jenning:;, 133, Ladywood Road, Birmingham.

Honor Oak Park Radio Society.

An interesting lecture and demonstration on " Dual Amplification" 'vas given
at a meeting of the Society at headquarters
on November 3oth, by Mr. Voigt, the
well-known authority in this branch of
wireless research.
During a brief history of his experiments
the lecturer, commencing with a simple
crystal circuit diagram as a base,illustrated
each stage of his advance towards the
_Present e,ticiency of " Dual " by placing
1n position on the basic diagram, superimposed illustrations corresponding with
each successful step in his experiments.
A demonstration was given with a
" single valve dual , set of the lecturer's
own design and construction.
Hon. Sec., G. J. Price, 22, Honor Oak
Park, S.E.23.

Brockley and District Radio Association.

The Association gave its first annual
demonstration on Friday, November 30th,
at the Deptford Town Hall (by kind
permission) under the Chairmanship
of His Worship the Mayor of Deptford.
After the Mayor had opened the proceedings with a short address, Prof.
P. M. Baker,B.Sc.,A.M.I.M.E.,A.M.I.E.E.,
etc., lectured on" How Wireless Works,"
his remarks proving of great interest
to the large audience.
The next item on the programme was
an extremely novel demonstration by
Major Raymond Phillips showing the
possibilities of wireless control. Guns
were fired, a model train was controlled
along a large track, bells were made
to ring, a fountain played, and numerous
other wonders were worked by Major
Phillips with the aid of a small wireless
transmittter.
Prof. A. M. Low, D.Sc., A.C.G.I.,
F.S.C., F.I.P.I., then demonstrated his
invention, the " Audiometer," which
enables sound waves to be projected on to
a revolving screen.
The lecture was
profoundly interesting, and the speaker
concluded by generously inviting all
and sundry to come up on the platform
to inspect the instrument for themselves.
On December 7th, a highly interesting
and instruc' ive lecture was delivered
by the Chairman, Mr. B. Hughes,
M.I.B.Lon., his subject bein;5 " Mathematical Data for Use in Finding Inductance Values of Various Wavelengths.''
Potential members are cordially invited
to communicate with either the Hon.
Sec., R. 0. Watters, at " Grove House,"
Brocklcy Grove, S.E-4., or the Asst. Hon.
Sec., Harrie King, at 2, Henslowe Road,
S.E.22, who will be pleased to forward
a syllabus for the forthcoming season.
Wireless enthusiasts in the Brockley district are strongly advised to write for
particulars of membership to the Hon.
Sec., R. 0. \Vatters, " Grove House,"
Brockley Grove, S.E.4.

Isle of Man Radio Society.

A highly interesting lecture on the
" Thermionic Valve as a Detector " was
given by Mr. N. Kermode on Monday,
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December 3rd. The lecturer briefly
dealt with the theory of the valve and
explained, with the aid of diagrams,
its function in rectifying the oscillating
currents induced in the aerial. A very
lucid explanation was given of the
superiority of the soft valve over the hard
type as a rectifier.
:
On Monday, December roth, Mf.
Kermode gave the second lecture of his
series on " High Frequency Amplifica·
tion," in which be explained with the
aid of diagrams, the four methods of
valve coupling, viz., resistance-capacity,
reactance-capacity, transformer and tuned
anode. He also dealt with the principles
of regeneration and super-regeneration.
Joint Hon. Secs., R. C. Cannell) 14,
Thorny Road, Douglas; E. R. Greenwood,
4, Thorny Road, Douglas.

Ormskirk and District Radio Society.

The total membership of this Society
now reache? thirty, this total includes
twelve members who hold experimental
licences and two holding transmitting
licences.
A number of interesting and wellattended meetings have recently been
spent, from which the members have
undoubtedly derived great benefit.
By kind permission of the President,
regular attenders have the opportunity
of carrying out experiments in trans·
mitting from 2 ZU. Arrangements have
also been made for the Society to hold
a bi-monthly meeting at the Presidenes
address, and it is hoped that all members
will take advantage of the splendid
facilities offered to carry out experiments
on short wavelengths and to try out
'' gadgets '' of their own.
A transmitting set is now in course
of construction for the benefit of the
Society.
Hon. Sec.,]. Fitzsimmons, u, Sunny
fields, Ormskirk.

Dulwich and District Wireless
Experimental Association.

and

On Monday, November 12th, after the
ordinary business of the evening had been
dealt with, a discussion arose as to the
desirability of this Association becoming
affiliated to the Radio Society of Great
Britain. Opinions being varied, it was
proposed by Mr. Barrett, and unanimously
carried, that the matter should be put in
abeyance for one month, and then
brought up for reconsideration.
A lecture and demonstration then
followed on" Dual Working," by Messrs.
Moss and Skinner. A number of circuits
were wired up and explained, among them
being the Voigt dual, P.\V. super, and
S.T. 100, and the lecturers are to be
congratulated on the inexpensive, and
sometimes unique means by which they
obtained some really excellent results.
On November 26th the first item on
the programme, after the ordinary business, was the report by the two delegates
(Messrs. Bartlett and King) of the meeting
of the South London League of Radio
Societies. Taken as a whole the report
was fairly satisfactory, and with the
exception of one or two items, was passed
without comment.
Mr. Barrett then delivered a lecture
and demonstration on'' Cabinet-making,"
which afforded quite a change from the.
usual wireless topics, and proved of great
interest. The expert wireless amateur is
not always an expert woodworker, and
many practical tips were given which
should prove extremely valuable to those
who intend one day to put that mass of
" junk" at present reclining on tl.e
bench into a box, or possibly a highly
ornamental cabinet.
The Hon. Sec., L. Pilbeam, at 499, Lordship Lane, East Dulwich, S.E.22, welcorn{s
any enquiries regarrling membership.
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This sect1:on of the magazine is placed at the disposal of all 1'eaders who wish to 1·eceive advice and
information on matters pertaining to both the technical and non-technical sides of wireless wo1·k. Readers
should comp/;y with the following Tnles :-(I ) Each question should be numbered and written on a separate
sheet on one side of the paper, and addressed " Questions and Answers," Editor, The Wireless World
and Radio Review, 12/13, Henrietta Street, London, W.C.2. Queries should be clear and concise.
(2) Before sending in their questions readers are advised to search recent numbers to see whether the same
queries have not been dealt with before.
(3) All questions will be answered through the post. Those of
general interest will also be published. (4) Every question, except those under (5) below, s}wuld be
accompanied by a postal order for ls., or 3s. 6d . .for a maximum of jour questions, and also the coupon
taken .from the advertisement pages of the current issue.
(5) For the benefit of those readers who would
rather not pay the charges, a .free Questions and Answers Coupon will be placed in the advertisement
pages of the first iss·ue of every month. This coupon should accompany the question submitted, together with a
stamped addressed envelope. The free coupon is valid .for the current week on/;y. (6) In view of the fact
that a large proportion of the circuits and apparatus described in these answers are covered by patents,
readers are advised, before making use of them, to satisfy the1nselves that they would not be infringing patents.
(7) Four questions is the mgximum u·hich may be sent in at one time.

"E.G.D." (S.W.19) asks for a diagram of a
receiver with which he will be sure to receive the
American transmissions.
It is not possible to give a circuit of a receiver
with which you will be sure to receive the
American broadcast transmissions. As you know,
many readers of this journal have received the
t.ransmissions using only one or two valves, while
many try and are not successful, even though four
or five valves are used. We suggest, however, that
you employ a receiver using one stage of high
frequency amplification (tuned anode) with a

rectifier and one note magnifier, this arrangement
probably being the most suitable for all-round nsP.
"R.J .E." (New Barnet) asks for a diagram o.f
a three-valve mal crystal receiver, in which the .firM
valve operates both as an H.F. and L.F. amplifie·r.
A suitable arrangement is given in Fig. I.
The
incoming signal is amplified at radio-frequency b~
the first two valves, and is then rectified by thP
crystal detector. The low frequency output from
the detector is transferred back to the first valw
for L.F. amplification and then to the la~t valvP,
which operate3 purely as an L.F. amplifier.'

H.T.

+

HT

+

Fig. I. R .. J.E (New Barnet) -A receiver with hro H.F., tuned anode, cry"ta/ detector and one note
magnifier, with first H.F. valve operating as a dual amplifier.
]J
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Fig. 2.

"S.W." (London, S.W.2.). Receiver with tu·o stages of li.F. and detector, with switch to cut out
one stage if required.

"S.W." (London, S.W.2) asks for a diagram
of a three-valve receiver (2- V-0) with tuned transformer coupling between the first and second valves,
and a tuned anode between the second H.F. and
detector valves. He asks ~f potentiometer control
of the g1·ids of the H.F. valves is necessary, and ~f
so how the potentiometer should be connected.
Fig. 2 shows the method of connecting the
receiver. Potentiometer grid control is provided
and will be found an advantage in controlling

the tendency
ceiver.

to

self -oscillation

in

the

re-

" R.B." (Hampstead) asks for a diagram of
a jive-valve receiver, using two stages of H.F. amplification, tuned anode coupled crystal or valve rectifica ·
tion, and two stages of L.F. amplification. Switches
to be provided to control the number of valves in use
and to enable reaction to be used to either the secondaru
or first tuned anode coil.
·
The diagram required is given in Fig. 3.

_{1\y. 3. " R.B.'' (Hampstead). A jive-valve rere·iver 11!'ith s?citches to cont1·ol the nwn/,er uf l'•llve~ '"
d"uit, or to use a ct·ystal detector in place of the valve.
Switches l, 2, 3 and 4 put lst, 2nd, 4th and 5th
valves in or out. To u8e valve as detector, switch 5 to right. To U8t crystal as detector, switch 5 to left.

