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THE TRANSATLANTIC BROADCASTING
SUCCESS.

N\ LSEWHERE in this issue, pages
__4 are devoted to recording reports
of reception in this country of
the American broadcasting stations
which took part in the first day’s tests. It
was, however, practically a foregone con-
clusion that most of these stations would be
heard by British amateurs, as their reception
had been recorded in _
this country on many e
previous  occasions.
The special point of
novelty in these trans-
mission tests has been
the fact that for the
first time in the history
of wireless, America
has been able to listen
to wireless telephony
transmissions emanat-
ing from broadcast
stations in England.
The Wireless World
and  Radio Review,
jointly with Radio
Broadcast of America,
cannot but feel a sens2
of pride at having been
responsible for promot-
ing a series of tests of
so much international
importance, and we
feel sure that this
satisfaction will be
shared by our readers,
particularly by those
who have contributed
so largely to the suc-
cess achieved by
listening in for the

It was thought essential for such a
time as this to be chosen in order that the
broadcasting should take place during a
period of darkness all across the Atlantic,
since, as is well known, transmission over
long distances is much more effective during
darkness.

A good deal of organisation had to be
done in the way of

preparation in
America, as amongst

el other things it was

realised that it would
be necessary for the
hundreds of broad-
casting stations
throughout America to
close down for the
period of the test
transmission from
England in order that
reception might be
possible.  Unfortun-
ately this closing down
appears to have been
only partially effective
on the occasion of the
transmission made on
the morning of Wed-
nesday the 28th when
Senatore Marconi and
Monsieur Georges
Carpentier spoke to
America from 2LO.
A cable stated that
complet2 reception in
many districts was
interrupted owing to
interference from
certain  broadcasting

transmissions from the
other side; indeed,
without this co-opera-
tion on the part of amateurs here and in the
United States, the tests could not have
been carried out.

It will, of course, have been realised why
it was necessary for the transmissions by
the British broadcasting stations to take
place at the extremely inconvenient hour
of 3 a.m.

WJZ, one of the American Broadcast stations
taking part in the tests and heard here all over
the country.

stations.

It is not easy at
the present moment to
prophecy what may be the outcome of these
successful transmissions. An interesting
experiment to be looked forward te would be
the simultaneous operation of the British
broadcasting stations by received signals of
an American transmission. In this way the
B.B.C. would be able to entertain us to -
the American programmes, by way of variety.
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THE CONSTRUCTION OF

VARIABLE CONDENSERS

By W. James.

1. GENERAL PRINCIPLES,

ARIABLE condensers are generally
used for fine tuning purposes
because 1t is easier to build variable
condensers than wvariable induct-
ances, and further, condensers are reliable,
compact, and may be constructed with
small losses. The best variable inductances
{variometers), in general, do not have an
inductance ratio greater than 8 or g to 1,
while variable condensers mayv easily have

fixed plates. The fixed and moving plates
may have any convenient shape. They are
generally semi-circular, the moving plates
having an extension through which passes
the spindle ; the fixed plates have a corre-
sponding recess to permit free movement of
th= spindle.

The plates need not, of course, be semi-
circular, but may have any other shape,
according to whether it is desired to have a
variable condenser, the capacity of which

a4

)

Bt

Fig. 1.

a useful capacity ratio of 30 to 1 (for example,
0.00004 nF. to 0.0012 uF).

The most common sort of variable con-
denser 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

A ¢ double plate-variable condenser  illustrated in section.
denser provides a large variation in capacity, although the bulk is small.

This type of con-

(Marconi's Wireless
Te.egraph Co.)

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 partly air
and partly sclid material. The capacity
depends upon the distance between the

[

Fig. 2. A usual method of supporting the plates of

a variable condenser, but instead of spacing washers

between the fixed plates, the plates are pressed out to
accommodate the spindles.

plates, the area, and the specific inductive
capacity of the dielectric. The dielectric
constant of air is unity, and for most other
substances which might be nsed
lies between two and seven.
Sometimes the condenser plates
are placed in a case containing
oil. The dielectric constant of
suitable oils lies between two
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the added capacity. Actually, when a con-
denser is joined in a circuit the losses are
increased. Power is lost because the con-
denser 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 go°; that is, the pressure and
current are go° out of phase. Consequently
the power factor is zcro. Due to various
losses, however, the phase angle of condensers
ordinarily used by amateurs may be con-
siderably less than go°.

RESISTANCE.

The losses may bc 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 bhetween the condenser
terminals and the plates is gencrally 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 condensers,
holes are punched in the plates which are
then threaded on spindles with spacing

A

and five, so that if the maximum
capacity of the condenser, when
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air is in the dielectric, is

0.00I uli., the capacity is in-

creased two to five times by
immersing the plates in oil.

Formulae for determining the
capacity of variable condensers

have been given quite re-
cently.*
The aim in condenser con-

struction is to provide capacity

only. Unfortunately, conden- gy 3.

sers, like all other electrical plates of bakelite.
apparatus, cannot be con-

structed with  zero losses.

Ideally, when a condenser is
connected in a circuit, the only change in
the characteristics of the circuit is duc to

* < How to Find ﬁie Capacity of Condensers,”
Wireless World and Radio Review, Vol. X11, No. 199.

Top and bottom section of a variable condenser with end

Losses at the bearing are made small by cutting

away the insulating plates between the shaft, the insulation and the

Sfized plates.  (Burndept, Ltd.)

washers to provide clearance between the
fixed and moving plates. If the holes are
punched close to the edge and the metal
is thin, it often happens that the plates
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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 he 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 resistance is more pronounced
at the higher frequencies.

DieLECTRIC LoOssEs.

By diclectric 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, metal
end plates are used, and the bearings are
fitted to bushes of insulating material set in
the end plates.

Probably the best condensers are con-
structed with the moving plates mounted in
bearings provided in metal plates, 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 equi-
valent 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 parallel resistance. For example,
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if the total losses represent a waste of
0.05 watts, and the current flowing in the
condenser circuit is o' ampere, the effective
series resistance (approximately) from the
.0
0.1
Many of the ordinary types of variable
condenser have an effective resistance of
50 ohms, or more, measured at 10° frequency,
(300 metres).

If the voltage applied to the condenser
terminals is known, the equivalent parallel
resistance may be approximately determined

2

relation, Watts=I?Risequal to 0——2 =5 ohms.

from the formula, W atts:-R- .

A
st

FH—

Ig. 4. In this type of condenser the end plates are
of metal carrying insulated bushes to which the
bearings are fixed.

In those cases where mica or other in-
sulating 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 dielectric
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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element. A screwcd 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 rubbing contact between the bush and
shaft is sufficient to provide good electrical
contact, and also to prevent too easy move-
ment 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 bears against the bottom of the shaft.
In some condenscrs, 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 is easily corrected by adjusting
the screw.

When solid insulating end plates are used
in this way, care should be taken that they
have the required thickness and composition,
otherwise they may warp or crack with use.

Another type of condenser which has end
plates of insulating 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 insulating
plates to reduce the capacity between the
shaft, the insulation and the fixed plates.

Another condenser which has metal end
plates, carrying insulating Dbushes in
which the bearings are fixed is shown in
Fig. 4. Here the parts are as follows:
A, spindle ; B, bush (top bearing); C, in-
sulating bush; D, lock-nut (top bearing) ;
E, lock-nut (top bearing}; F, lock-nut
(moving plates) ; G, spring washer ; H, in-
sulating bush ; J, lock-nuts (bottom bearing);
K, terminal (moving plates); L, terminal
(fixed plates); M, bush (bottom bearing) ;
N, bottom metal end plate; O, 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.

TyrPES oF CONDENSERS.

A good example of sound condenser con-
struction is given in Fig. 5. 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,
giving low resistance and strength. The

Fig. 5. A good example of sound condenser con-
struction. The top plate is of heavy aluminium
casting, which can easily be secured to a panel.

(Marconi’s Wireless 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 quite small, is illustrated in section
in Fig. 1. The condenser is called a
“ double plate condenser "’ because it has a
double set of fixed and moving plates. To
increase the capacity, ebonite is used between
the plates. The features of the design may
be seen in the figure.

(To be continued.)
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INVESTIGATIONS WITH THE CATHODE
RAY OSCILLOGRAPH.

By N. V,

HE field of investigation which

may be covered by the cathode

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.

OSCILLOGRAPH

|-

Fig. 1.

It is doubtful whether the vast majority of
amateurs worry much about the character-
istics of the valves they use. Possibly if
they did, a good deal of trouble would be
accounted for.

The ordinary plotting of the characteristics

KIPPING.

of valves is a littie 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 charac-
teristics of valves may be charted almost
instantaneously. ,

Let us take, for example, the plotting of
the grid voltage-plate current curves. A suit-
able circuit is shown in Fig. 1.

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 that 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

| |
| |
l
|

Pig. 2.
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with changing grid potential. Fig. 2A shows
the curve obtained with a Western Electric
208A 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 o0-95 amperes. The
maximum plate current is reduced to about
half its former value with the filament taking
I-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 per-
missible 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 thisit is necessary to obtain a deflection
proportional with time from, say, the hori-
zontal 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 sinu-
soidal 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.

TO OSCRLLOGRAPH

VOLTAGE REGULATOR
(If NECESSARY)

Pig. 4.

A method adapted by 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 time ¢ will be given by :

2
e=B-—Be

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 » and ¢ 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, 180 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.

JAVAVAVAN

B
Fig. 5.

This time deflection device has been most
successfully used in the examination of the
wave forms of oscillations at frequencies of
100,000 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, 4 normally, and b
with a filter in circuit. The frequency of the
oscillations was 17,000 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

CURRENT

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 arrange-
ment is in the comparison of the wave form
of a valve oscillator at various frequencies,
before and after passing through a trans-
former. 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 180° apart in
phase, a sloping straight line is shown on the
oscillograph screen, while for go°® difference
in phase, a circle is produced. Slight devia-
tions 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 high-
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grade iron, and a cheap transformer some-
times 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.

DEFLECTING PLATES

CATHODE RAY TUBE

5

sampe”
MAGNETISING MAGNE TISING
con Gy con.C,
-
R 1
AGC. _J
e
R 2
Pig. 1.

The curve is most conveniently produced
by causing the cathode ray to be deflected
simultaneously, proportional to the mag-
netising 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 vpair of similar coaxial coils C; and C, 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, and R,, 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, 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 required
for the experiment. Deflections horizontally
are thus proportional to the current flowing
through R, 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 C;.  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 mag-
netising field.

(B) Vertically proportional to the mag-
netic 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 wvice 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, is used to regulate the
magnetising field, and R, 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.

Much could be written concerning the
study of transmitters and receivers, with 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. How-
ever, 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
TELEPHONY

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 prac-
tically 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
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AMPLIFIER FOR
RECEPTION.

transformers do produce a certain amount
of distortion, but it is not the writer’s inten-
tion to go into the “whys” and “ where-
fores ”’ 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 trans-
formers, and this is accomplished by re-
sistance capacity intervalve coupling, which

station. A good many enthusiasts attach
the blame to the loud speaker, but, provided
this instrument is of reputable make, onc
must look elsewhere for the root of the trouble.

Our attention then wanders to the mag-
nifier. It may be that our transformers are
of poor design, and perhaps we cannot
afford those of good make and which naturally
are very much more expensive than the
general run. In any case closed core iron

Fig. 1. The underside of the resistance coupled low frequency amplifier.

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. 1 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

The reader is referred to p. 35, Oetober 10, and p. T4, October 17, 1923, ** Wireless World and Radio Review”
for constructional details.
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making up the set, a different method of
setting out could be arranged to suit in-
dividual taste. The anode leaks can be scen
mountedonanebonite panel which covers the
three filament rheostats. This panel also
carries the three grid condensers and H.T.
bridging 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. bridging condensers
can be of any value from say 1/100 to 1/T0
microfarad. The writer was able to pick
up condensers with a capacity of 1/36 mfds.
for twopence each off a stall in a London
market. Condensefs 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+5 mifds.

It will be noticed that the loud speaker
is shunted with a choke coil. This is an
ordinary home-made step-down transformer
with the OP and IS ends joined together.
This choke can be seen in the photograph
next to the bank of condenséers. If the loud
speaker is of high resistance the connections
can be made as shown, but if of low resis-
tance, the connection is made as indicated
by the dotted line in the diagram, meaning

THE WIRELESS WORLD AND RADIO REVIEW
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which incidentally adds to the general
appearance of the underside.

Fig. 2. Top of the panel and box container.
Plugs and sockets are used instead of terminals.

The crystal detector consists of a zincite-
bornite combination which gives very good
results and is put in or out of action by
means of the switch on the front of the
panel.

The anode resistances must be of good.
make and be capable of remaining constant.

O 0
g e |
il g .- =
—O s 0
fr
|} ] 05 uF
/ —-——
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Lo )
Fig. 3. Diagram of connections, When the crystal detector is in circuit, @ polential is set up

across the resistance which is normally 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 recom-
mends 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
worth listening to. S J H.
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A THREE-VALVE RECEIVER

In the previous issue the principles were described. A novel feature is that
tuning 1s 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 Puirip R. Coursey, B.Sc.,, F.Inst.P., AM.ILEE.

(Conctuded from p. 276 of previous issue.)

The layout of the front panel of the
instrument is sketched in Fig. 9, 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, extrcmely 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. 10, which gives all the connections
of ‘the parts, including the three fixed

FILAMENT RHEOSTAYS

KEY SWITCH

DOUBLE CONDENSER

VALVES

INTERVALVE TRANSFORMER

L v

T
&’
AERIAL TUNING con./

Fig. 9.

BALANCING CONDENSER

of the two tuning coils and the other parts,
and should aid the assembly of the set. The
panel required is 18 ins. long by 8 ins. wide,
and it should be attached to the framework
of a box g} 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

3
ANODE TUNING COIL 8 REACTION

Arrangement of parts of receiwer on panel and inside the instrument.

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. 16 S W.G.
bare tinned copper wire. 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



316

switch. In one position it puts the set
into normal operation, in the other it dis-
connects the H.T. and L.T. batteries and
joins the aerial through to earth. The
right-hand switch serves to switch the
third (L.F.) valve into or out of circuit,
the filament circuit of this wvalve being
automatically opened by this switch when
the valve is cut out of circuit.

The four-way double-pole switch mounted
near the upper left-hand corner of the panel
provides simultaneous switching of the two
tuning coils. The first left-hand contact of
each switch should be joined to the zoth
turn tappings on the tuning coils ; the second
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jack can easily be fitted at the right-hand end
of the panel, as sketched in Fig. o, if it is
desired to use a plug for the telephones.
This jack should be wired in parallel with the
two telephone terminals marked in Fig. 1o0.
The approximate wavelength ranges to
be expected on each of the four stud positions
of the range switch are as follows :—
(1) 300 to 520 metres.
(2) 450 to goo metres.
(3) 8oo to 1,650 metres.
(4) 1,550 to 3,100 metres.
Slight variations in these ranges may be
found in different receiving sets, but if the
windings are carefully carried out there

The interior of the receiver as seen looking down through the open lid.

to the 4o-turn tappings ; the third to the 85-
turn tappings; and the fourth to the ends
of the coil (z06th 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.

Yach 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.

In Fig. 10, two terminals 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 cach 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 tound satisfactory. If desired, a bypass
condenser of about 1uFF may be connected
across the H.T. battery inside the set in
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the position marked in Fig. 10. 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 “oOFF” 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
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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, g} ins. wide by 8ins. 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

A ? ?E +QLT Q- +QHT o
A 0-004,F
< >
[ +
o { O
1F TELEPHONES
) +—0
° 2 < -
KEY 3
KEY,
SWiTeH swircH g
L A
REACTION & o
colL
S . o
e - °
— I S, N
INTERVALVE
] TRANSFORMER
L — .
1
o
noust.e/
TUNING
EONDENSER

BALANCING
CONDENSER

Fig. 10.

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

FILAMENT
RHEOSTATS

Wiring diagram of three-valve receiver.

ebonite terminal strip being mounted about
1in. 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. 1o, this marking being given as if
viewed from the front panel of the set, so that
the terminals as drawn in Fig. 10 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 PriLip R. Coursey, B.Sc., F.Inst.P., AM.LE.E,

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 mes-
sage can be received in two or more different
localities, and with different types of re-
ceiving apparatus, the chances of obtaining
a correct reception of the message are
increased.* Preferably each receiver is ar-
ranged to produce a record (photographically
or in some similar way) of the signal, the two
or morc 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
radiogoniometer 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. 1. In this diagram A; and A, are the
two triangular D.F. aerials of the Bellini-Tosi
type placed at right angles with each other.
G, and G, are the two radiogoniometers
which are connected in paraliel, and in
parallel with the two loop aerials as sketched.
The two search coils S; and S, are tuned by

*British Patent No. 188670, by R. H. Ranger and
Marconi’s Wireless Telegraph Company, Ltd.

1 British Patent No. 199471, by C. S. Franklin,
B. J. Witt, G. M. Wright and S. B. Smith.

the condensers C; and C, to the two desired
wavelengths and are coupled to the two
receivers, R; and R,. Search coil S, collects
one signal and S, the other.

In the practical arrangement of the
receiver to operate in this manner, additional
refinements are introduced to avoid un-
desirable reaction effects between the two

s
A‘:
Al
o~
S
Ry

v
%

)

Fig. 1.

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 de-
termination 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 radio-
goniometer or by the turning of the loop
aerial if one is used.

Radio Frequency Amplifiers.

The radio-frequency amplifying arrange-
ment 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

reactances X; X,, so that either they are
tuned or approximately tuned to the wave-
length to be amplified by virtue of their own
self-capacity acting in coniunction 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 X; X, are wound with
many turns of very fine wire in the 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 No. 173510, by A. Blondel
(France). [Patent void..
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micro-microfarads.  Under these circum-
stances approximately the same amplifica-
tion 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 2§ micro-
microfarads, 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 con-
structing 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.).
+ British Patent No. 196678, by E. V. Robinson.
c
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CORRESPONDENCE

Legal Points for Amateurs.
To the Editor of THE WIRELESS WORLD AND
Rapio Review.

Sir,—Our only comment on the questions
raised by “ Enquirer >’ in your issue of November
Tth, 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 atlaw, he may be able to do so, but
whether he is successful in doing so depends very
largely upon the finanecial position of the tenant.
Innumerable cases have come before our notice
where the tenant has actr.ily 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 satisfled 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 in-
numerable legal difficulties. :

So far as the question of lightning is concerned,
there is undoubtedly a risk of it as your corres-
pondent shows.

The last paragraph of his letter, however, in-
terests 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 his
seb, or to help him with any difficulties he may have
with his landiord.

Yours, etc.,
Doveras 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 corres-
pondent writes as follows :—

The purpose of the article, so far as it dealt with
landlord and tenant, was mainly directed to em-
phasising 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 bhis 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 damage
will not arise in the ordinary way, provided reason-
able care is taken.

These remarks cover the points raised in questions
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 strain' 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
serial. 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 pay-
ment 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 ultimately 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 set as good * business.”
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OUR TRANSATLANTIC BROADCASTING
TESTS.

S we go to press we have before us

an abundance of letters, telegrams

and telephone messages, all yield-

ing testimony to the success of
the test transmissions between this country
and America on November 26th and 27th
respectively.

The first message from America noti-
fying 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, Glas-
gow, Cardiff and Newcastle were heard.
Notify us immediately American programme
heard in England to-morrow. Congratula-
tions—Radio Broadcast.” Subsequent mes-
sages from the Central News and Reuter
reported that the British programmes had
been received in Garden City (Long Tsland),
and in Chatham, Massachusetts.

Far more information is available con-
cerning 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 insnlators were en-
veloped 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 the country
and even from Ireland. Secondly, the Amert-
can station most generally received was
WGY, that of the General Electric Company
at Schenectady. Nearly all the successful
listeners appear to have heard 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

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 grati-
fying. On this occasion Senatore Marconi
broadcast a personal message, but it appears
that this was imperfectly heard on the other

The aerial system of WMATF at South Dartmouth,
Mass.

side in some districts owing to interruption
by American broadcasting stations. Senatore
Marconi spoke of his recent experiments
with short wavelengths and prophesied
secret transmission by their use in the
future. A short speech by Monsieur
Georges Carpentier was also broadcast.
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The aerial arrangement of WHAZ, the broadcasting station of the Rensselaer Polytechnic
Institute at Troy, New York.

The apparatus room at WHAZ. The power unit is on the left, and the oscillator
equipment in the centre.
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School Wireless Banned in Worcestershire.

Instructions have been issued to the head
masters of Worcestershire elementary schools
to remove existing radio apparatus on their school
premises.

This step has been taken, it is stated, in con-
sequence of damage done to property and danger
arising to school children through climbing on
voofs of schools to inspect aerials. We think it
would have sufficed in the circumstances if school-
masters exerted their authority to keep their
pupils out of danger. The new measure appears
rather drastic and will deprive scholars of a form
of practical study which could only be to their
advantage.

Relay Broadcasting Station for Edinburgh ?

Much interest has been aroused among wireless
workers in Edinburgh by a local request for a
relay 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 Postmaster-
General or the B.B.C. to instal such a station,
thus extending the use of crystal sets in the city.

The Sheffield Relay Station.

Mr. 8. Charmas, of Ascot, reports that on Monday,
November 26th, he picked up the Sheffield Relay
Broadcasting 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 Wedding March was duly
broadcast as desired, two days later.

A New Irish Radio Society.

1t is proposed to form a Radio Society for Tip-
perary provided that sufficient support is forth-
coming. All interested in the advaneement of
the amateur cause in the district are asked to
communicate with the Rev. E. Mackay, C.C.,
Gurtnahoe, or Mr. Joseph P. Coffey, Abbeyville,
Fethard, or with Mr. Harold Goldsbrough, Shaftes-
bury House, Fethard, Co. Tipperary.

The *‘‘Crystavox ’' Loud Speaker.
With reference to the * Crystavox ’ loud speaker
exhibited by Messrs. S. G. Brown, Ltd., at the

‘Tiford and District Radio Society.

recent All-British Wireless IExhibition, 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. 8. 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 White
City was the large illuminated model of the R.IL.
Transformer. The interest taken in this model
from¢a publicity point of view has induced the
manufacturers, Messrs. Radio Instruments, Ltd.,
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 at-
tractive catalogue of their wireless apparatus for
every purpose, ranging from simple erystal receivers
to elaborate valve sets and every type of component
and accessory.

FORTHCOMING EVENTS.

WEDNESDAY, DECEMBER 5th.

East Ham and Distriet Radio Society. At 7.30 pm. 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 Ciub
Room, Bells Hill, Barnet. Lantern Lecture: *The Manu-
facture and Operation of the Cossor Valve,” By Mr. W. J.
Jones.

B.T.H. 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:
Wiring Diagrams.” By Sergeant Bunter.

Edinburgh and District Radio Society. At 117, George Street..

. Business and Informal Meeting.

Manchester Radio and Scientific Society. At 7 pan. At 16,

. Todd Street. Lecture by Mr. Hand.

THURSDAY, DECEMBER 6th.

Derby Wireless Club. At 7.30 p.m. Lecture:
I have Tried.” By Mr. F. Harrison.

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.1.
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.am. At Park Lane School.
Lecture: “The Valve.” By Mr. W. E. Wallis.
Sheffield and District Wireless Society. At 7.30 pm. At the
Dept. of Applied Science, St. George’s Square. Practical Work.

¢ Circuit

“Some Gadgets
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FORTHCOMING EVENTS (continued).

FRIDAY; DECEMBER 7th.

Leeds Radio Society. At 7.30 pm. At Woodhouse Lanc UM.
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 Experiments.

MONDAY, DECEMBER 10th.
Kingston and District Radio Society. Lecture: ‘ Methods of
Production of High Tension Currents for Spark and C.W. Trans-
mission, X-Rays, etc.” By Mr. W. Hamilton Wilson, M.1.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."”
Mr. P. M. Fowler.

Calls Heard.

Stratford, E.z3.

2AQ, 2 AU, 2DY, 2FK, 2FP, 2Fq, 2JX, 2KT, 2KZ, 2LT,
N, y W, 2PX, 2QQ, 282, 2VH, 2 WJ, 2XP,

2 XX, 5 AC, 5 BW, 5 CF, 5 DT, 5 HI, 51C, 510, 5JT, 5IW,

5LP, 5LZ, 50P, 507, 5PY, 5PZ, 58U, 5TR, 5UL,

5 WF, 5WN, 5XM, 5XN, 5XR, 6CD, 61J, 6IP, 6PD,

(V. det.). (A. Hudson,)
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Bradford.
2 A0, 2 CU, 2CW, 2 DF, 2DR, 2DX, 2FL, 2FN, 2FU, 2GG,
26Z, 2JP, 2KS8, 2KX, 2LZ, 2MM. 2 MY, 20X, 2QN, 2RP,
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2 8H, 28Z, 2VW, 2 WA, 2XP, 227G, 22U, 5FD, 5 GL, 568,
5 NP, 5 OT, g% 5RB, §

Margate.
2FQ, 2IF, 21L, 2 MR, 2 MS, 20D, 2 OM, 2QN, 2QQ, 3RH,
5LP, 5PU, 5VR, 5ZR, 6IM, 60Z. (J Byers, 6TU).

Belfast.
2 AD, 2 AH, 2 CW, 2 FU, 2 HF, 2 LG, 2 MG, 2 XP, 5 BG, 5 F8,
5RT, 5 WR, 8ZZ, 8 BG, 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 & 8C, 415 metres;
ABERD)] 2 BD, 497 metres ; BOURNEMOUTH 6 BM, 485 metres.
Regular daily programmes. Weekdays, 11.30 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 pam.,

8.30 to 10.30 p.m.
ANCE.

FR

PARIS (Eiffel Tower), FL, 2,600 metres, Daily, 6.40 to 7 am.
Weather Forecasts; 10.5 a.m. {Thursday and Friday), 11.15 to
11.30 a.m., Time Signal and Weather Forecast ; 12.0 noon, Live-
stock prices; 3.40 p.m. (Saturday excepted); Financial report.
5.30 p.am. (Saturday excepted) Bourse Closing Prices; 6.I0 p.m.,
Concert or Address ; 7 p.m., Weather Forecast ; 7.20 p.m. (Sunday),
Concert and Address; 10.10 p.m,, General Weather Forecast.

PARIS (Compagnie Francaise de Radiophonie Emissions
“ iola ”’), SFR, 1,780 metres, Daily, 12.30 p.m., Cotton, Oil
and Café 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¢.10 p.m.,,
Concert ; 10 p.m. to 10.45 p.m., Radio Dance Music.

[ UPERIE des Postes et Telegraphes, 450 metres

3.30 to 4 p.m. (Wednesday and Friday), 7.45 p.m. to 10 p.m.
(Tuesday and Thursday), Tests {Music, etc.) ; 2.30 p.m. to 7.30 p.m.
(Saturday), Tests (Music, etc.).

LYONS, , 3,X00 metres. Daily, 9.45 am. to ro.15 am.,
Gramophone Records.

BELGIUM,

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

BRUSSELS (“ Rad o Electrigue ») 410 metres.
to 9.30 p.m.,, Concert.

HOLLAND.
THE HAGUE, PCGG. Temporarily suspended.
THE HAGUE (Heussen Laboratory), PCUU, 1,070 metres.
9.40 to 10.40 a.m. (Sunday), Concert ; 9.40 to 10.40 p.m., Concert ;

7.45 to 10 p.m. (Thursday), Concert.

Daily, 8.30 p.m.

HAGUE (Velthuisen), PCKK, 1,070 metres. 8.40 to
9.40 p.m. (Friday), Concert.
ITMUIDEN (Kliddelnad), PCMM, 1,050 metres. Saturday,

8.40 to 9.40 p.m., Concert.
STERDAM, PA 5, 1,100 metres (Irregular). 10 to 11 am,,
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., Concert
(Sunday excepted).

GERMANY,

BERLIN (Koenigswusterhausen), L.P,, 4,000 metres. (Sunday),
10 to IT 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
I%peech ; 1I.30a.m. to 12.30 p.m., Music and Speech ; 4 to 4.30p.m.,

WS. :

€

EBERSWALDE, 2,930 metres. Daily, 12 to 1 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, 1,800 metres. 7 am., 11 am. and 3 p.m.,
Meteorological Bulletin and News ; 4,500 metres, ¢ a.m., 2 p.m.,
and 9 p.m., Concert.

KBEL (near Prague), 1,000 metres.

Daily, 6.20 p.m., Concet,
Meteorological Report and News,

. SWITZERLAND. .
GENEVA, HB 1 (Radio Club de Genéve). Temporarily suspended.
LAUSANNE, HB 2, 1,100 metres. Tuesday, Thursday, Saturday,
4 pam., Concert; Monday, Wednesday, Friday and Saturday,
7 p.m., Concert.
SPAIN.

MADRID, 1,650, 2,200 metres (Irregular). 12 to 1 p.m., Tests.

MADRID, PTT, 100 to 700 metres. 4 to 5 p.m., Tests.
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Radio Soriety of Great Britain,

Important : The Annual General Meeting.

The Annual General Meeting of the Radio Society
of Great Britain will be held on Wednesday,
December 19th, at 6 p.m. (Tea at 5.30), at the
Institution of Electrical Engineers.” This will
be a business meeting, and it is hoped that as large
a number of members as possible will arrange
to attend.

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 tests, the chains were formed when
possible of members resident within 50 miles of
each other. The results show that it is not easy
to establish perfect relay communication. 1t i¢
a striking fact 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 100 miles.

Concurrently 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
amateur signals are being received and the substance
of these will be published after the conclusion of
the tests.

The views of the members of the Section are
invited on the transmissions of calibration waves
recently arranged. It is desired to ascertain the
extent to which these are made use of, and their
value to members.

Electrical Steering of Aeroplanes.

We are asked to announce that members of the
Radio Society of Great Britain who desire to attend
the lecture which will be givén by Mr. John Gray,
B.Sc., of the Institution of Aeronautical Engine rs,
on ¢ Leader Cable Systems for Electrical Steering
of Aeroplanes,” at the Royal Society of Arts at
7.30 p.m. on December 14th, should send a post-
card to the Hon. Secretary of the Radio Society,
Mr. L. MeMichael, 32, Quex Road, West Hampstead.

The Wireless Exhibition.

At a recent Committee meeting of the Radio
Society of Great Britain, votes of thanks were
passed to the organisers of the All-British Wireless
Exhibition, Messrs. Bertram Day & Co., and the
National Association of Radio Manufacturers, Ltd.,
for having given facilities for the R.S.G.B. stand.
The interest taken in the apparatus sent in for
competition by the Affiliated Societies was gratify-
ing to those who made the arrangements. The
first prize was actually won by Mr. J. H. Reeves,
of Kensington Wireless Society, but as this gentle-
man iz on the Committee of the R.S.G.B., repre-

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 Maidenhead and District Radio
Society.

The judging was done by Dr. W. 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 20,000
people actually passed through the stand of the
R.S.G.B. and examined the exhibits.

Votes of thanks were accorded to the Schools
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. 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 Wednesday, 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
3792,

Correspondence.

To the Editor of THE WIRELESS WORLD AND
Rapio RevIEW.
‘‘L’Ecole Superieure '’ on a Crystal.
Sir,—Whilst listening in last night on a zincite-
bornite crystal, at about 9.37 p.m., during the
time all B.B.C. stations were transmitting the

_ “late news ”’ from London, I was surprised to hear

some music on about 450 metres wavelength.
As it quickly faded away, I turned on my valve set
and tuned it in to the same station, which sub-
sequently proved to be ‘‘ Ecole Supérieure des
Postes et Télégraphes.” I should very much like
to know through your valuable journal if this
station has ever been heard before so far north
as Halifax on a crystal.

Later in the evening, from 10.45 to 11 p.m.,
I heard it again quite well.

T also heard 6 BM, 5 SC and 5 NO at various

times, but due to fading, speech was only
readable occasionally. 2 LO cam . in at readable

strength all the evening.

Halifax. H. WHITAKER.
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DISTORTION IN RADIO TELEPHONY

By H. A. Taomas, M.Sc.

DISCUSSION (continued from p. 293 of previous 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—I1 forget whether he put it across
the secondary or primary-—as having a heneficial
effect. I have, for the last week or two, been getting
considerable benefit from a tuned secondary to
the low frequency transformer. I putin a condenser
which runs up to somewhere in the neighbourhood
of about two to three microfarads, and it has a
roally 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 ex-
planation—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 L.O, but when we have a simultaneous
broadeasting I get a distinctly better quality
from Glasgow. I want more amplification, of
course. Why is it, when one is using a high fre-
quency amplifier and two low frequency valves,
there is less distortion than when using only just
the amplifier or one stage of low frequency ? Is
it that the overtones, which are so troublesome
often, 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
station more pleasantly with no aerial than with
the ordinary outdoor aerial.

Mr. Blake.

It 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. Tt has been a most useful paper.
There are one or two questions which I should
like to ask. Has the lecturer tried out any experi-
ments or plotted any curves with the Thomas
glow discharge microphone ; and if so what
results has he obtained. This microphone was
described some time ago in an American journal,
and had been used for broadcasting in America.
Also, has he carried out experiments with the Symons
arc transmitter ? It would be interesting to know
if either of these instruments has lessened the
defects he mentions, also with regard to the vibra-
tion of the horns. 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 sound 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 electro-
static 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
is 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
below 3,000 imetres with a resistance capacity
coupled amplifier, and I would ask him what
wavelengths he listened to when he got the results
mentioned. Thave very much pleasure 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 conveyed
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 T 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 emphasis,
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 other
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 very creditable performance, and when the
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author points out all these troubles that have worried
him, we discount them by thinking of the wonderful
performance that the line telephone gives up to
that stage. The high frequency eircuits provide
other troubles. The antenna itself provides troubles.
1f it is sharply tuned, an antenna will resonate better
to the frequency of the carrier wave than to that
of the side band waves which we know are necessary
in telephony, and therefore you get distortion in
the act of radiation. Then the author alluded to
distortion by the medium. There is very likely
to be distortion in the medium. The medium is
one that appears to transmit different wavelengths
at different speeds; the mathematical physicists
would call it a dispersive medium. Therefore one
oxpects high frequencies to travel at different
speeds than low frequencies. 1 was speaking to
Captain Round the other evening, and le was
deseribing the enormous distortion they used
to get, and still get, in speaking from England to
Holland at night on the short wavelength, and he
said that distortion was so dreadful at times that
the understanding of speech was utterly impossihle,

AMPLITUDE

AMPLITUDE
;

FREQUENCY FREQUENCY
A B

and he suggested-—and I think it is a very ingenious
suggestion—that because the medium through
which the waves travel is a dispersive medium,
in which the high frequencies travel at a different
speed from the low frequencies, therefore the upper
tones of the speech arrive before or later than—
I forget which—the lower tones; it is just as if
the piccolo of a band were heard a bar ahead
of the bassoon. He suggests that this is the cause
of the distortion produced by the medium, and it is
very possible, it seems to me.
point where the distortion comes in prominently ;
at was noticed long before the war, when telephony
was in its infancy—it was noticed first in Germany.
1t was found that if the circuit were highly selective,
then there was distortion because the receiving
antenna favoured one wave more than another.
1f you have a carrier wave of a million, and trans-
mit a note of 1,000 frequency, then there is a
high frequency component present carrying that
note, and its value is one million and one thousand.
If the receiving antenna is sharply tuned, it re-
ceives one million better than it receives a million
and a thousand, and better than it receives one
million and five hundred, and, in fact, all these
frequencies are received with different strengths.
A resonance curve of an ideally sharp receiving
system is shown in Fig. A.

It is an exceedingly steep curve, and 1 have
exaggerated it to make my point clear. If the
receiving system is tuned to a million, then a million
and a thousand might be reproduced only by a
very small amount; & million and five hundred
‘would be reproduced stronger, and a million stronger
still. The reproduction of distortion by that
means was well known before the war, But since
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the boom in broadeasting in America, filter circuits
are being designed, as Mr. Coursey mentioned,
with which you get the shape of resonance curve
given in Fig. B, so that one million comes in
the centre, and one million and three thousand also
comes on the flat portion of the curve (on A and B)
and therefore everything is produced with about
equal intensity. 1 wish that some of our experi-
menters in this country would turn their attention
to this matter because it may be the next movement
in the direction of improving the receiving of
speech and of music. One of the speakers remarked
on the width of the wave band required for broad-
casting. It is interesting to notice that in New
York one of the newest of the broadcasting stations
set up by the Radio Corporation has got a single
antenna on the top of a high building, excited by
two circuits. One circuit is, 1 think, on a 400
metres wavelength., That sends out classical
music—what they call in America the highbrow
stuff (langhter)—and the other circuit, working
on the same aerial, is 450 metres in wavelength,
and is sending out jazz and other popular items.
In New York, and in the district all round, anybody
who likes appears to be able to tune to one or the
other of these, and pick out either concert, accord-
ing to taste. That shows that 50 metres of wave-
length is ample difference for separating stations
in the same neighbourhood, and that answers
one of the questions which was raised. I will not
take up any more of your time, but will ask the
author to reply to the discussion.

{To be concluded.)

A VARIO-TRANSFORMER.

L 3 A R SR T T

A variometer with a double set of windings, «s
explained on page 247, November 21st ussue.
(Metropolitan Vickers, Ltd.
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SOCIETIES

Al W Ihl!

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

On \ovember 2ud Mr C. F. Newton
Wade, the Postmaster-General of North
Borneo artd one of the Society’s Vice-
Presrdents 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 utlllty 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 Shefficld.

THE WOOLWICH RADIO SOCIETY.*

Mr. Bartle, of Blackheath, spoke, on
October 31st, on the possxbxhty 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 Io 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.

AFFILIATED SOCIETIES OF
YORKSHIRE.

A well-attended meeting of delegates
from affiliated societies in Yorkshire met
at the Guildford Hotel, Leeds, on Saturday,
October 20th. The question 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 farther
meeting.

Communications should be addressed to
the Hon. Sec., The Huddersfield Radio
Society, 14, John William Street, Hudders-
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, Bowes Park, N,

on October j31st. J. H. Reeves,
the representative of the extra Metro-
politan Wireless 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 professionally
in the manufacture of a well-known
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 been
called.

The Hon. Sec. will be pleased to hear
from those desirous of becoming members
of the Club.

Hon. Sec., H. A. Gieen, 100, Pellatt
Grove, Wood Green, N.2z.

THE FULHAM AND PUTNEY RADIO
SOCIETY.*

On November 16th, an interesting
informal discussion took place on the
design of some modern 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 1s. to go
towards the Club’s funds.

Hon. Sec., H. Finlay, 169, New King’s
Road, S.W.6.

THE RADIO SOCIETY OF HIGHGATE.*

A lecture was given on November znd,
by Mr. G. A. V. Sowter, B.Sc., on the
subject of ‘ Rectifiers.” Mr. Sowter
outlined the relative merits of an alterna-
ting 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 ‘ Voltalite” cycle
generator for this purpose.

On November gth, Mr. F. G. S. Wise
lectured on “ The Growth of a Trans-
mitter.” 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 the White Cit
Exhibition quite in the shade! X
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., J. F. Stanley, B.Sc., A.C.G.L,
49, Cholmeley 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, 10,
Westbury Avenue, Wembley, Middlesex.

HONOR OAK PARK RADIO SOCIETY.

A lecture on ‘‘ Dual Amplification "
was given by Mr. J. C. Macvey on Novem-
ber 16th.

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
ark.

BELVEDERE, ERITH AND DISTRICT
RADIO AND SCIENTIFIC SOCIETY.
On Monday, November 12th, the

secretary continued his elementary lec-
tures on radio work, the subject for the
evening being** Capacity and Inductance,””
These two important quantities formed

- the basis of wireless as generally under-

stood, and the lecturer observed that 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 16th, 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, 110, Bexley
Road, Erlth Kent.
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SOUTH SHIELDS AND DISTRICT
RADIO CLUB.*

A visit was recently paid by the
raembers to the Marconiphone showrooms,
Newcastle-on-Tyne, where an enjovable
evening was spent. Several of the
Marconi Company’s broadcast receivers
were demonstrated, reception from the
local broadcasting station (5 NO) being
excellent, both as to quality and strength,
Although the attendance was poor, those
members who were present Kkeenly appre-
ciated Mr, R. B, Armstrong’s talk.

Meetings of this Club will be held every
Thursday evening in future, commencing
at 7.30.

Those interested in wireless in the
district are urged to becomre members,
and are cordially invited to the Club
room, at 34, King Street, any Thursday
evening.

Hon, Sec., W. Smith, High Dock House,
South Shields.

which he is an ‘acknowledged authority.
He explained very fully the causes of
distortion and of the production of
oscillations in amplifiers, and showed how
amplifiers may be stabilised,

Hon. Sec., R. Jakeman, “ Woodville,"
Hope, Sheffield.

THE LEEDS RADIO SOCIETY.*

On November gth Mr. J. Croysdale
lectuted on “ Experimental Station 5 US,”’
describing various aerialand earth systems
that had been used. The antenna design
was primarily governed in this case by
transmission, reception being invariably
effected by means of frame or other indoor
aerials. B UB works at a maximum power
of ro watts on L.C.W., on wavelengths
150 to zoo metres, Dutch amateurs are
easily worked. For reception the single
valve Armstrong super is usually practised
with a four-foot frame. U.S. amateurs
and broadcast traffic had been logged.
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On November 16th Mr. W, J. Feather-
stone gave an interesting lecture on
“ Relays in Line Telegraph Working.”

New members will be welcomed, and
full particulars will be supplied by the
Hon. Sec., H. Nightscales, * Glen-Avon,
Cottingham Road, Hull,

WESTERN METROPOLITAR
ASSOCIATION OF AFFILIATED
SOCIETIE

A meeting of the delegates from
Western Metropolitan Affiliated Societies
was held at 2, Penywern Road, Earl’s
Court, on Thursday, November 15th.

The Association is receiving the support
of the majority of societies in this area,
and it is expected that the three out-
standing societies will have assented
before the next meeting. Arrangements
are being made for the interchange of
lectures throughout the societies of the
Association, and by common consent the

A recent photograph of some of the students at the London Telegraph Training College, Earl’s Court, S.W. 5.

Mr. L. J. Woods, the Hon. Secretary of
the Halifax Wireless Club, on Wednesday,
November 21st, gave his talk on ** Wireless
Circuits.” This wasillustrated by lantern
slides, and proved of great interest to all
present. The lecturer dealt with all types
of circuits in a very lucid manner, and
explained the advantages and disadvan-
tages of each particular * hook-up” in turn.
The lecturer recommended the neutrodyne
for efficient and selective working, A
cordial invitation to all amateurs is
extended by the above Society. Meetings
are held every Wednesday, at 7 p.m., at
headquarters.

Hon, Sec., G. A. F. Mercer, 116, Burton
Road, Withington, Manchester.

SHEFFIELD AND DISTRICT
WIRELESS SOCIETY.*

On Friday, November 16th, the Society
again welcomed Mr. J. Hollingworth, ML A.,
o?the staff of the National Physical
Laboratory. Mr, Hollingworth delivered
an exceedingly fascinating and instructive
iecture on * Amplifiers,” a subject upon

An instructional meeting was held on
November 16th. Mr. R. E. Timms (Hon.
Treasurer) described his three-valve
receiver, which gives excellent results.

On November 23rd the discussion was
continued upon Mr. W. G. Marshall's
paper, read at a recent meeting, on the
subject of ** The Pro%agmion of Electro-
magnetic Waves.” earty support was
given to the discussion, which Mr, Marshall
very ably led.

Hon. Sec., D. E. Pettigrew, 37, Mex-
borough Avenue, Leeds.

THE WIRELESS SOCIETY OF HULL
AND DISTRICT.*

The Society continues to make progress,
although the advent of new members
would be acceptable. Two lectures have
been recently delivered by Mr, Atkinson
(of the Igranic Electric Co., Bedford) and
the President, Mr, C. B. Snowden, the
subjects being respectively ** The Screen-
ing of Aerials and the Construction of a
Five-Valve Set” and " The Care of
Accumulators.” Mr. G. E. Steel recently
described a new wavemeter acquired by
the Society for the benefit of members.

question of interference caused by trams=
mitters in the London area will gone
into with a view to stopping this nuisance
or at least cutting it down to a great
extent, The Secretary will be pleased
to supply particulars to societies of this
area not yet affiliated to the R.S.G.B.,
and to assist in the formation of similar
bodies throughout the U.K.

Hon. Sec., L. Bland Flagg, 61, Burling-
ton Road, Bayswater, London, W.z.

NORTH MIDDLESEX WIRELESS
CLUB.*

The above Club held its 127th meeting
at Shaftesbury Hall, Bowes Park, N., on
November 14th, Mr. A. G. Arthur b eing
in the chair,

An interesting lecture on *“ Wiring
Receiving Panel " was given by Mr. W, A.
Saville. After referring to the very com-
plicated and usually inefficient methods
adopted by some amateurs in wiring up
radio apparatus, Mr. Saville explained
that his object was to demonstrate that
by the use of a little forethought in! the
lay-out of the components, and by
“ picking up " as many points as possible
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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
wircuit separately, first completing the
filament circuits, then the plate circuits,
andsoon. Theresultwas certainly much
less complicated than the average three-
walve receiver, and the shortness of all
high frequency leads was very apparent.

Hon. Sec., H. A. Green, 100, Pellatt
Grove, Wood Green, N.22.

WIMBLEDON RADIO SOCIETY.*

The winter session of the above Society
is now in fullswing, and meetings are held
weekly at headquarters, 359, Church
Road, Wimbledon, S.W.19. Ata special
general meeting held on Thursday, Novem-
‘ber 15th, Mr. W. J. Rawlings waselected
to fli 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
(6 IB) will be heard in the ether.

Some members find that Thursday is
.an inconvenient day for their attendance
at meetings, and a ballot 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
mentioned 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, Worple Avenue,
Wimbledon, S.W.19.

ILFORD AND DISTRICT RADIO
SOCIETY.*

On November 15th Miss Denton
lectured upon, and demonstrated, the
« Reception of Long Distance Telephony.”
Miss Denton showed us what could be
done in the reception of some of the little-
known continental stations, and received,
among other stations, Prague, whose
music was made audible to the audience
.on a loud speaker.

Miss Denton 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 z 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. . o

Amplifying from a microphone circuit
operated by a gramophone was also tried
with fair resuits. 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. Secretary would be pleased
to receive enquiries regarding the Associa-
tion from prospective members at the
Northern Polytechnic Institute, Holloway,
London, N.7. .

BOROUGH OFF TYNEMOUTH 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
Farths.” The speaker dealt with this
subject in a very lucid manner, his
remarks being much appreciated by all
present.

On Saturday, November 17th, a party
of members paid a visit to § 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 trans-
mitting 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 junior section,
gave a résumé 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, West-
bury Avenue, Wembley, Middlesex.

TOTTENHAM WIRELESS SOCIETY.

On Wednesday, November 14th,
Mr, J. 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.
Nealeread a paper on ¢ 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 Mr, Neale with a
brief talk on erystal 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. J. 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 22nd, when
Major Hallett gave a demonstration of his
set.

A _ most instructive and enjoyable
evening was spent, from which the
members derived great benefit. Many
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, Novem-
ber 16th, 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. Ratcliffe, was in the
chg.{ir. o
on. Sec., H. G. Jennings, r33, Lady-
wood Road, Birmingham, v

RADIO ASSOCIATION OF SOUTH
NORWOOD AND DISTRICT.

On Thursday, November 15th, at
headquarters, Mr. J. L. Jefiree (6 FR),
gave a detailed account of a recent
visit he had made to 2LO, describing
the control room, studio and generating
plant in a thorough manner.

Mr. E. A. Saunders (6 8F) then opened
a discussion on ‘‘ Reaction.” This
gentleman is not only a real experimenter,
but a decidedly good humorist, and his
outlines of the principles of regeneration
delighted his audience.

Hon. Sec;, C. H. P. Nutter (5 DB},
Radio Corner, 2432, Sethurst Road,
Norwood Junction, S.E.25.

THE WEST LONDON WIRELESS AND
EXPERIMENTAL ASSOCIATION,

At a meeting held on November 13th,
Mr. W. T. Fair read a paper entitled
“ Construction of a Buzzing Wavemeter.”

At a meeting held on November zoth,
Mr. P. Lowry-Mullings read a paper
entitled * Crystals for Wireless Recep-
tion.” This was a paper by Mr. Bal-
hachett, read before the Junior 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 x4th,
when a lecture and demonstration. 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 Café,
Bridge Street, on November 23rd. Mr.
W. F, Welsby tock the chair.

Mr. W. H. Taylor gave a lecture on
¢ Inductance and Tuning Methods,”
and hearty appreciation was shown in
the usual manner.

Hon. Sec., S. K. idughe. 3tockton
Mount, Stockton Heath. o

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 found
possible to decrease subscriptions. It
was 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., AM.LE.E.;
Vice-President, Mr. W. Hamilton Wilson,
M.ILE.E.; Chairman, Mr. T. W. Bloxam,
M.ILE.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, Wander-
ings Farm, Kingston-on-Thames.



DEOEMBER 5, 1923

N~
@ue stions

Solutions o Ree

This section of the magazine s placed at
information on matters pertaining to both the
should comply with the following rules :—(1)

THE WIRELESS WORLD AND RADIO REVIEW

sl

333

the dz:sposal of all readers who wish to receive advice and.
technical and non-techwical sides of wireless work. Readers
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/i3, 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 deali with before.
“general interest will also be published.
accompanied by a

taken from the advertisement pages of the current issue.

(3) All questions will be answered through the post.
(4) Every question, except those wunder
postal order for 1s., or 3s. 6d. for a maximum of four questions, and also the coupon

Those of

below, should be

(8)
(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

stamped addressed envelope.

The free coupon is valid for the current week only.

(6) In view of the fact

that @ 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 o receiver in which
the degree of amplification given by the L.F. valve
is mot satisfactory. He describes certain effects
and asks for the probable cause of the trouble.

Tt 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 uF condenser across the H.T.
battery, and if necessary a 0-5 MQ 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 1.8. to the
filament.

“ 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.

G K.”" (Streatham, S.W.16) is able io
receive all the British broadcasting and most of the
Continental stations, but is unable to receive 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 broad-
casting 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 wavelength and is then ex-

pressed in
per second.”

“Kkilocyeles ” or ‘ thousand cycles

**NEON ”’ (Adel) asks (1) For a diagram
showing the method of wusing neon lamps to rectify
the output from an ex-Army “T.V.I.” generator.
(2) Why the H.T. terminals of . the “T.V.T.”
unit are marked + and — when rectification
is necessary. (3) What is the natural wavelength
of a coil 6 in diameter, wound with 21 turns of
No. 18 8.W.Q., spaced }'' apart. (4) If o single-
valve transmitler circuit submitted is correct.

(1) We would refer you to the article on page 108
of the issue of October 24th. (2) The output

0-002uF

Wilmj

AN

H.T.
o—

T

Small power trans-
mitter connections.

Fig. 1. * 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 smooth-
ing chokes and condensers would have to be used
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before the unit could be used in a telephony trans-
mitter. (3) The wavelength of this coil would
be approximately 50 metres. (4) The -ecircuit
suggested is not very satisfactory. We recommend
that you use that given in Fig. 1.

‘“D.L.”’ (Aberdeen) asks questions concerning
the Neutrodyne receiver described in the issue of
April 21st, 1923.

The secondary of the high frequency trans-
former 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 arrange-
ments in this receiver is not to be recommended
on account of the stray capacities which are in-
troduced. 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

‘“H.C.E.”” (Clapham Common) asks 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. We cannot say exactly the
size of the bobbin, because a good deal depends
upon the method of winding. Skilled winders
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Fig. 2. ¢ G.H.” (Kingston-on-Thames). Connections of recetver with H.F. (tuned anode) detector and
note magnifier with switch to connect reaction coil to anode or aerial circuits.

condensers could be used to eliminate any slight
gelf-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 re-
ceiver.

‘¢ C.H.” (Kingston-on-Thames) asks (1) For
a diagram of a three-valve receiver (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.

(1) The diagram is given in Fig. 2. (2) The
number of plates required will depend upon their
area and upon the thickness of the spacing washers
which it is proposed to use. We would refer you
to the article on ‘“Condensers” in the issue of
June 9th,

are often able to get the wire into about half the
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.

‘“L.E.”” (Leicester) uasks for the conditions
under which transmitiing licences may be obtained.

Application for a transmitting licence should
be made to the Secretary of the Post Office, London.
Tt is necessary to state what experimental work
you intend conducting. Whether or not the Post-
master General will grant you permission to use an
outdoor aerial depends essentially upon the nature
of these experiments. If the work could obviously
be done using a dummy aerial only, then he will
not grant you permission te connect up to an
outdoor aerial.
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SWITCH DESIGN

FOR USE IN MULTI-VALVE CIRCUITS.

OTH the barrel and disc typeswitches
shown in the accompanying photo-
graphs 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 toapproxi-
mately 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
point of view of capacity losses, so much so
that the design of a further model was
proceeded with and which has for con-
venience 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

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

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

Disc type switch (side view).
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apparatus, there is no reason why theyshould a receiver inefficient. My own set is fitted
be supposed to be so very inefficient, pro- with five valves, and provision is made by
viding reasonable pains are taken in their means of a complicated switch to alter the

- s .

Component parts of the disc type switch.

construction and the choice of all items circuit arrangement employed, yet I get
connected to them and used elsewhere in good reception from all the British and
the instrument. Switches of the barrel Continental broadcasting stations.

or disc types shown will in no way render L.E:. &

What Receiver did you use?

The principal interest aroused by the Broadcast Tests
recently organised, appears to centre around the other
man’s receiver.

Judging by the snormous 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 par-
ticular reference to unusual or special features which may
have been the reason for particular efficiency.

All descriptions should be sent in on or before 1st January,
1924, addressed: ¢ Wireless World Broadcast Tests,’’
12/13, Henrietta Street, London, W.C.2.

An award of TEN POUNDS will be made for what, in the
opinion of the Editor, constitutes the best description
received, and a second award of FIVE POUNDS will be
made for the second best description. In these awards con-
sideration will be given principally to originality, either in
the circuit employed or the design of the receiver.
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ECONOMICAL VALVE CIRCUITS.

These circuits have been devised solely for the purpose of giving economical

working asregards 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.

OR those who like to use their valves
to the best advantage, dual amplifi-
cation is thoroughly to be recom-
mended. A noteworthy single valve

and crystal circuit is illustrated in Fig. 1.
This circuit will be found to be very
sensitive, stable, and easy to control. The

'———;(..T—'—_.-,-

i

i

Fig. 1.

A simple dual circuit.
ment the tuning of the plate circuit is broadened as a
result of connecting the crystal detector and trans-
former across its ends.

With this arrange-

aerial tuning inductance L, and the tuned-
anode coil L, are the normal size. The
aerial tuning condenser C, may be of
0-00075 mfd. capacity, and the tuned anode
condenser C, of 0-00025 mfd. capacity. The
fixed condenser C; connecting the earth to
the filament should be of o©-000z mifd.
capacity. The other two fixed condensers
C4 and C; 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, and L, together.

The crystal detector used in all these
circuits is the zincite-bornite or perikon
detector, which is more stable and robust
than the usuval cat-whisker types. The
leads to the detector should be reversed
to find out which way works better. Using

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 th
arrangement is not advised. '

The two-valve circuit is shown in Fig. 2.
The coupling condenser C, should be about
0-0002 mfd. capacity, and the radio-
frequency choke L, 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. 1.

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, and L, together,
or by means of electrostatic reaction, by
connecting a very small capacity variable
condenser in the position Cg This con-

48
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Fig. 2. The efficiency of a high frequency amplifier

18 tmpaired when conwverted 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 minimum 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 Fig. 3. This gives about the same
signal strength as Fig. 1, and is, if anything,
a little more stable, but it is not quite so
convenient in use.

Now, as to results. Using Fig. 1 on a
sheltered aerial 23 miles south of 2LO,
a small Brown'’s loud-speaker 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 180 metres have also
been logged.

Using the two-valve circuit shown in
Fig. 2, all the B.B.C. stations may be listened
to affer 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 valve as a detector will be interested
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Fig. 3. In this circuit the detector is operated

through a transformer, so that the crystal is not liable

to be rendered itnsensitive by the potential of the H.T.

battery, while less damping is produced in the tuned
plate circuit.

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

Eé,éy accessibility combined with efficiency was the aim of the constructor, Mr. Douglas

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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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 fre-
quencies from 25 cycles to 5,000 cyecles.

(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, ¢.e., below 400 or above
3,000 cycles, an untrained ear may sometimes
fail to detect this defect. Similarly, an in-
dividuael missing frequency can be occasionally
overlooked. A loud range distorts the quality
to @ 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 apphed
note.

(8) Deali: with combinations of frequencies,
is particularly noticeable in speech reproduction.
Normal vowel sounds consist of a fundamental
of rather small volume and harmonies 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;

*From Radio Broadcast (America).

a soprano like a contralto, or vice versa. The higher
harmonics again determine the individual charac-
teristics of the voice. Thus, in order to recognise
a person’s voice, the higher harmonics up te 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 harmonios at
any individual frequency—certain materials have
qualities which give them peculiar forms of vibra-
tion. Thus, the vibrations of brass.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 frequepcy 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 ; ..,
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 100 per cent., while for
each step the movement of an inductive coil on
and off an iron core gives 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 60
cycles to determine the loudness of very low notes.

The above test gives valuable data for in-
vestigation of the 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

4
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b b
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Fig. 2.

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 posgibility of reduction of received
current at low frequencies is balanced by a cor-
responding reéduction of the measured value of
voltage.

Sound volume tests are conducted as follows :—
The oseillator was operated through the complete
range at fairly constant voltage, while measure-
ments of sound by condenser transmitter were
recorded and corrected by the value of voltage
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Circuit arrangement employed for judging the intensity of the sound emitted from the loud speaker.

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, approxi-
mately, 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 de-
sired. The same loud speaker would not necessarily
give natural reproduction at a lower velume.

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 :—

TrsTs oF LOoUD SPEAKERS.

1. Measurement of Uniformity of volume, ab-
volume (60 to 5,000 sence of resonance points
cycles) - - - and foreign sounds.

2. Musical scales on Accurate - reproduction of
piano - - - quality on each note, par-

ticularly the low notes.

3. Speech - - Clearness of articulation.

Individuality of voice.
Clearness and naturalness
on abrupt tones.

Clearness and naturalness
of sustained notes.
Reproduction of high notes.
Naturalness of superim-
posed sounds.

- 4, Piano selection -

5. Baritone and so

prano singing -
6. Flute or violin -
7. Speech and music

Coiks

Fig. 8. A simple action, showing the electromagnetic

structure.

The last test, the combination of music and
speech, is very desirable KEach possesses in-
dividual 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 simul-
taneously, 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 investi-
gated separately :—

(1) 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 are
energised by a permanent magnet and also’by
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Fig. 4. Another form of electromagnetisleireuit.

two 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 over-
come 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 magnetic 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-produc-
ing alternating attached to

current and is

S
1
H

Case Armoture Pokes of
Magnet
Fig. 5. A loud speaker action in which o suspended

armature is arranged between the poles of a horizontal
magnetic system.
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the centre of a diaphragm. Very
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satisfactory results can be ob- 8
tained 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 per-

manent magnet produces mag-
netic flux in these air-gaps.
The eurrent in the coil causes
diametrically opposite pole pieces
to be energised simultaneously,
which causes the armature to
rock. This rocking ~is com-
municated through a thin connecting rod to the
centre of the diaphragm.
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Fig. 6. Sound distribution at various note fre-

quencies. 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 100 cycles to 10,000 cycles
on the horizontal axis, and loudness along the
vertical axis. )

Fig. 7 shows 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 mag-
netised by an L-shaped magnet and the coils

I

Fig. 7.
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The * Relay type >’ loud speaker.

are connected in such a manner that diametrically
opposite pole pieces exert simultaneous attraction.
The armature operates through a rod on a dia-
phragm.

Fig. 8 gives a representative curve of this
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
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. Aluminiuxa
and micarta have both been used successfully.
It has been found that the quality of the loud-
speaker i§ considerably improved by proper ¢orru-
gation of the diaphragm.
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Fig. 8. Sound distribution curve given by the loud

spedaker action shown in Fig. 7.
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Fig. 9. 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 at 1,500 cycles. The harmonics are at 2,900,
5,000 and 6,000 cycles, ¢.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
flat 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. Up to
3,000 cycles, 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 considera-
tions 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 dis-
tributor 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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Fig. 10. The resonance points given with o fairly
thin aluminium diaphragm.

would give the most satisfactory results. It 1s
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 available gives the best reproduction. How-
ever, 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-

FLAT DIAPHRAGM

SMALL CONCENTRIC
CIRCLES

e

SMALL SPIRAL
CORRUGATION

CONILAL WITH WIDE
CORRUGATED EDGE

,F. .G.
Fig. 12.

mental, which is below 270 cycles, would be reduced.
It has been found that a loud speaker with a
maguetic balance and a horn about two feet long
is capable of very good reproduction of even very
low frequencies.

Careful study has been made of materials. to
be used in the horn, in so far as they affect the
quality of reproduction. A wood horn, or horn

THE WIRELESS WORLD AND RADIO REVIEW
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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

SNANNAN—ANNA

LARGE CONCENTRIC CONICAL DIAPHRAGM WITH.
CIRCLES

CORRUGATED EDGE
.E-

SYMMETRICAL
INDENTATIONS'

LARGE SPIRAL
CORRUGATION

“H- -1-

The various types of diaphragms used in making the tests.

with sufficient divergence and wide enough mouth
to dissipate the energy.

Large conical diaphragms made of parchment:
or stiff paper have been used successfully. As a
rule, it is difficult to reproduce the low range
and the high range on this type of diaphragm.
However, this type of sound amplifier is inherently
free from resonance characteristics and therefore:
carries the greatest promise of future utility.

made of some ‘‘ dead > material like hard rubber,
: (T'0 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 stases of note maenification, will be described in 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. JaMEs.

(Continued from page 308 of previous issue.)

OME unusual designs are illustrated
in Figs. 6, 7 and 8. It was mentioned
carlier, that in order to reduce re-
sistance losses, great care should be
given to the method of holding the sets
of plates together; and further, the con-

-struction should be robust, in order that the -

Fig. 6. Showing the construction of the plates
of a small variable condenser. The elements are
die-cast,

plates will not warp or change their nosition
as the result of rough handling. The reduc-
tion -in resistance may be obtained by the
elimination of spacing washers.

Referring to Fig. 6, the left-hand portion
shows the set of fixed plates, and the right-

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 together. An interest-
ing feature is the way one edge of the moving
plates is bevelled off to give the condenser
a very small minimum capacity. Thea lower
plate is a full semi-circle, the next plate
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 average distance between the edges
of the sets of plates. If the moving plates
are turned a little, a small portion of the
bottom plates is interleaved with the fixed
plates, and it is only after the moving plates
have been turned by several degrees (about
15 degrees) 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 small value
of the total condenser capacity, much easier.

It is perhaps not always realised to what
extent the use of a variable condenser with

Fig. 1.

The supports of the plates of this condenser are cast on.
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‘a small minimum capacity is advantageous.
Thus, suppose the maximum value 1s 0-0005

Fig. 8. A double plate condenser.

microfarads, and the mimimum value is
0-0001 microfarads. When connected across
a coil with an inductance of 50 microhenries
the wavelength range is 296 to 132 metres.
If the minimum value of capacity is reduced
to 0-00005 microfarads, the minimum wave-
length- 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. 9. A wariable condenser of French manu-
acture.
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considerable percentage the value of minimuny
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 fixed plates are triangular
in shape, and are held by heavy supports.
which are cast on the plates. The moving
plates have the usual semi-circular shape.
Condensers of this sort are 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 1s carefully designed with the
object of keeping the dielectric losses due

Fig. 10, 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 thi§ sort are
constructed with a maximum capacity of
0-004 microfarads, and the minimum value
is quite small.

A wvariable “‘ double plate” condenser
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, T and 2z
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
instrument is of French manufacture. It
gives a large maximum 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 (1) 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.

()

Small auxiliary condensers, termed
““yernier ' condensers, are not con-
sidered to be a satisfactory means
of obtaining fine adjustments, because
of the extra space occupied. A con-
denser of this sort is illustrated in
Fig. 10. The fixed plate is marked 1,
and the moving plate 2 ; 3 is the spindle,
4 the fixing screws, and 5 the contact
with the moving plate.

It is much more convenient to build
the small condenser into the main
condensaer as illustrated in Fig. 1I.
Here, 1 is the knob which controls

e

At //;fmnhnl\\\\\\\\\i\\

Fig. 1.

A wariable condenser with vernier.
(G. E. Marbaix.}

the moving plate g of the small con-
denser, 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

LTI

Fig. 12.

(3)

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

NI

1‘@//////;; 1l . f
| }

One sort of slow motion device.

small condenser held fixed, but in
actual use, the plate g turns with
the plates 5. This type of condenser
is very useful in ordinary receiving
circuits.

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
ratio is made large so that one complete
turn of the small knob moves the
plates a few degrees.

(To be continued.)



DrcemMBER 12, 1923

THE WIRELESS WORLD AND RADIO REVIEW

349

ADAPTING THE R.A.F. RECEIVER TYPE 10.

A number of instruments of this type are 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 extremely simple method for

changing the number of valves in circuit and extending the tuning range.
The principle described can be applied to most multivalve receiving sets
with advantage.

By A. J. BuLL.

HE R.AF. receiver Type I0, as
shown in the photograph, was
designed primarily for the recep-
tion 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 12”x6}"x3}". The external appear-

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 cells and clip can be seen.

ance of the instrument is that of a weather-
proof 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 wvalves, two H.F. transformers, a poten-
tiometer connected to the grids of the two
H.F. valves, two L.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 600
metres ; they are therefore quite useful
over the broadcast band of wavelengths.
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The valves intended for use with the am-
plifier are of the naval pattern, such as the
“QOra B,” one of which, together with a
“V.24 " valve, can be seen in the photo-
graph. 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 possess-
ing 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
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A piece of ebonite measuring 10" X 3" X}’
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 ap-
proximate-
ly 2 ins.
apart as
indicated
in the
drawing.

Screw the
ebonite |
strip in
position
and con-
nect each
socket by
means of
covered
wire to the correspending grid connection of
the valve holders sitnated 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

MICA

SPRING BRASS SPRING  BRASS

RIVET
ELLULOID

i
3VOLTS

The clip for giving grid o negative
bias.

of the R.A.F. instrument be somewhat

drastic. the necessary connections are easily made.
i 2" ,
- - A 0 - —
o i © , O i o o |

4
EBONITE

VALVE LEGS

 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 conver-
sion which does 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 tele-
phony and Morse over a range of wavelength
from 200 to 600 metres, utilising for the
purpose one to five valves. For the reception
of other wavelengths the two H.F. valves
are not made use of, consequently the
detecting valve alone (No. 3) or followed
by the L.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 1 and 5 are
connected together by means of the wandering
lead, and valves 1 to 4 inclusive removed
from the instrument. Supposing that one
H.F. and one detecting velve are reguired,
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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 of increased plate potential
for the fifth valve, the loud speaker and
battery should be connected as indicated
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of mica, the whoie 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

s

4

POTENTIOMETER

RESISTANCE

The connections of the instrument.

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

{<— 200 T0600 METRES—=)

18 G.P. 1]} [O.P;
120V,
J8---- W

TELEPHONES

The metho | of introducing additional plate potential is shown.

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-

wal il
O T

POTENTIOMETER
-
——————or L+

"

The circuis from which the effect or the prug ani sicket connections can be understood.

springs inserted between the grid terminai
of the valve and the spring connection 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 only 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 instru-

ment as a piece of ex-Government apparatus.
C
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TWO NEW BROADCASTING STATIONS

BRUSSELS AND ROME.

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
Société Belge Radio-Electrique, and is
situated at 34 Rue de Stassart, Brussels.
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Two steel lattice towers are used to support
the aerial, and each of these is about 50 ft.
high. One is erected on the roof of No. 34,
Rue de Stassart, and thz other on the roof
of the Hotel des Ventes. The two towers
arc about 150 ft. apart. The two buildings
being about 50 {t. high gives a total height
of about 100 ft. to the points where the
aerial is suspended. The earth is obtained
by connecting together all metallic masses
throughout the building in which the trans-

s e e e ]

Mus’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
been 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 arrange-
ments may be of interest.

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 effictency of the transmissions,
and there should be no difficulty whatever
in receiving them in this country.

The sxcond broadcasting station is one
which bhas been recently erected in Rome
by the Western Electric Italiana for Ing.
Ranieri, who for many ycars has providad



DECEMBER 12, 1923

nusic 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. Ranieri has now
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with felt about }in. 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 15 ft. from the transmitting room.
ANTENNA.

An inverted “L " type aerial is used,
the total length between the insulators
being 150 ft.

The conductor used in the construction

il

The apparatus room of the Bruss:ls Broadeasting station.

turned his attention to wirzless broadcasting
with the title * Radio-Araldo.”

We are indebtad to Mr. . H. Amis, one
of the engineers responsible for the installa-
tion, for a description of the station.

The station is erected in the centre of
Rome at Piazza Poli 37, the offices of Ing.
Ranieri being situated on the sixth floor.
The transmitting room, which is about
18 ft. by 12 ft., contains the speech input
amplifier, the radio transmitter, the power
panel and receiving sets for checking the
quality of the transmission. The studio,
which is a small room about 10 ft. square,
is separated from the transmission room by
an office. To keep out the ““echo.” effect
the walls and ceiling of the studio are draped

of the antenna is of 7/r-o mm. stranded
copper. Four conductors are used running
parallel and spaced about 6 ft. apart.

The height of the aerial above ground is
of the order of 8o ft.,, but the effective
height is probably less, due to the presence
of neighbouring structures, telephone lines,
cte.

WAVELENGTH.

The regulations covering the wavelength
and radio broadcasting generally have not
yet been issued by the Italian Government,
but it was thought that the wavelengths

“allocated for broadcasting purposes would

have a maximum wvalve set at somewhere
about 575 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 wavelength
experimental transmissions were carried out.
VALVES.

The transmitting valves make use of
an oxide coated filament and opeorate at a
temperature corresponding to the filament
burning at a dull red heat. These are the
Western Electric valves, and need no further
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of 450 metres, In addition to these trans-
missions, broadcasting is occasionally carried
out for exhibition purposes, the trans-
mission being received at various exhibitions
where receiving sets were being shown.
Wireless reception has been a great attraction
at these exhibitions when music has been
transmitted from the broadcasting station
for the purpose.

Previous to the erection of this station
in Rome, some radio telephony had been
carried out irregularly by the aircraft radio
station, and the public were very pl=ased

M

s

description here, as these tubes have been
described in The Wireless World and Radio
Review, November 4th 1g22, 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 Review of December 16th,
1922.

TRANSMISSION.

Until the regulations covering broad-
casting are issued by the Italian Government,
transmission can only be carried out ex-
perimentally. The experimental transmissions
are carried out daily from 4.30 p.m. to
5.30 p.m. (Italian time) at a wavelength

Apparatus panels of the Rome Broadcasting station recently opened.

at the quality of transmission from the
broadcasting station.
RANGE.

Reception was reported, shortly  after
transmission commenced, at a distance
of 27 km. on a crystal with frame antenna
and up to 500 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 radio
authorities were verv favourable, and showed
that development in broadcasting is 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 Paris
district. General Ferrié, 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, and the intensity of
the oscillations did not exceed 80 milliamperes.
By increasing this intensity and by other devices,
said the General, it would be possible considerably
1o increase the distance at which messages could be
heard.

Empire Wireless.

An interesting disclosure of trans-Pacific wireless
tests during last summer appeared in the Times of
November 29th.

Tt is understood, says the Vancouver correspondent
of that newspaper, that exhaustive tests have been
carried out by Commander 1. C. Watson, repre-
senting the Pacific Cable Board, and the British
Post Office, from the coast of British Colombia to
Australia, vi¢ Fanning Island, with such success
that an extension of the scheme is likely to include
China and South Africa. Commander Watson's
plans have been kept secret, and the tests have
been conducted at isolated points along the coast.

A New South African Station.

Work is proceeding rapidly on the construction
of a large wireless station at Klipheuvel, some
97 miles from Cape Town. There are to be 16 masts
of an average height of 830 ft.

Radio Association of Ireland.

The executive committee of the newly-formed
Radio Society of Treland is endeavouring to increase
the number of its branches in various centres. The
Secretary would therefore welcome information
regarding the possibility of getting up branches at
Kilkenny, Cavan, Dundalk, Wexford, 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 Associa-
tion of Ireland, 92, Lower Bagott Street, Dublin.

Broadcast Reception in Cornwall.

With reference to the letter of Mr. Geo. Laity,
on the above subject published in our
issue of November 7th, we have received
some interesting details of broadcast reception
in West Cornwall from Mr. W. M. Martyn,
who employs a three-valve set (H.F., detector, L.I1.).
Using a single wire aerial 30 ft. long and 12 ft. high
and an ordinary “‘ poker ' earth, our correspondent

has received good signals from 5 NO, 2L0, 51T
and 2 ZY, reception being audible from the phones
all over the room. 5 WA and 5 SC and several
continental stations are also received. Mr. Martyn
endorsss the opinion of Mr. George Laity that a
relay broadcasting station could, with advantage,
he evected at Plymouth or further west.

A League of French Wircless Societies.

An effort has been made in France to consolidate
the position of the wircless amateur, and, with this
object in view there has been formed a Comité
Tntersocictaire de T.S.F. The new league is at
present composed of the three principal societies in
the country, viz., Société des Amis de la T.S.F.,
Société Francaise d’Etudes de T.S.F., and the
Radio Club de France.

The objects of the Leaguc are to foster popular
interest in radio telephony, to promote national and
international conferences on the subject of recep-
tion and elimination of atmospherics, and, to the
study of other phases of the science. All corre-
spondence should be addressed to M. David,
56, Rue de Vaugirard, Paris Ge.

Help Wanted in Sidmouth.

A reader i 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,
e/o Editor, The Wireless W orld and Radio Review.

““ Freak ’’ Receptions.

The request in our ssue 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 117, George Street,
Leoture : ¢ Power Transformers.” By Mr. H. V. Shore.

Manchester Radio Scientific Society. At7p.m. At16, Todd Street .
Lecture : * Electrical Measuring Instruments.” By Mr. Owen.

Streatham Radio Society. Lecture by Mr. Gibbon (cf the G.P.O.).

Clapham Park Wireless and Scientific Society. At 8 p.m. At
67, Balh(zim High Road. Lecture by representative of Igranic
Electric Co.
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FORTHCOMING EVENTS (continued).

THURSDAY, DECEMBER 13th.

South Norwood and District Radio Association. At the Stanley
Halls, South Norwood Hill. Soirée and Exhibition of Members’
apparatus.

Luton Wireless Society. At 8 p.m. At Hitchin Road Boys’
School. Experimental Demonstration. By Mr. G. W. Chandler.

Stoke-on-Trent Wireless and Experimental Association. Lecturc
by Mr. L. F. Fogarty, AM.LE.E,, F.R.SA.

Hackney and District Radio Society. Demonstration of Wecovalve
and other wireless apparatus. By Mr. Miller (of the Western
Electric Co., Ltd.).

FRIDAY, DECEMBER 14th.

Wembley Wireless Society. At8p.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.

Shetfield and District Wireless Society. Concert and Whist Drive.

Leeds Radio Society. Open Meeting and Demonstration.

Norwich and District Radio Society. Lecture: * Morse Code and
Procedure.” By Mr. Harcourt.

Honor Oak Park Radio Society. Lecture by Mr. Stevens.

MONDAY, DECEMBER 17th.
North London Wireless Association. At 8 pm. At the Northern
Polytechnic Institute, Holloway Road, N, Ordinary Meeting.

TUESDAY, DECEMBER 18th.

Plymouth Wireless and Scientific Society. At § p.m. At the
Y.M.C.A. Building, Old Town Street. Lecture: ““The Working
of the Three-Electrode Valve, introducing the Electron Theory.”
By Mr. Lock.

Radio Society of Willesden, At8p.am. At 34, The Croft, Harlesden,
S.Y]V.go. General Discussion and Cempleticn of New Ycar's

yllabus.

Broadcasting.

REGULAR PROGRAMMES ARE BRCADCAST FROM THE
FOLLOWING EUROPEAN STATIONS :

GREAT BRITAIN.

LONDON 2 LO, 363 m:tres; MANCHESTER 2 ZY, 370 metrcs :
BIRMINGHAM 5 IT, 423 metres; <CARDIFF 5 WA, 353 metres :
NEWCASTLE 2 NO, 400 m=tres; GLASGOW 5 SC, 415 motres :
ABERDEEN 2 BD, 497 mctres ; BOURNEMOUTH 6 BM, 485 metres.
Regular daily programmes. Weekdays, 11.30 to 12.30 p.m.
(2 LO only), 3.30 to 4.30 p.m., 5 to 10.30 p.m. Sundays, 3to5pan.,
8.30 to 10.30 p.m.

FRANCE.

PARIS (Eiftel Tower), FL, 2,600 metres. Daily, 6.40 to % a.m.
Weather Forecasts; 10.5 am. (Thursday and Friday), 11.15 to
11.30 a.m., Time Signal and Weather Forecast; 12.0 noon, Live-
stock prices; 3.40 p.m. (Saturday excepted); Financial report.
5.30 p.m. (Saturday excepted) Bourse Closing Priccs; 6.10 p.m.,
Concert or Address ; 7 p.m., Weather Forecast ; .20 p.m. {Sunday)
Concert and Address; 10.10 p.m., General Weather Forccast,

PARIS (Compagnie Francaise de Radiophonie Emissions
*“ Radiola ”), SFR, 178> metres. Daily, 12.30 p.m., Cotton, Qil
and Caf: Prices, News, Concert; 1.45 p.an., First Bourse Report ;
4.30 p.m., Bourse Closing Prices; 4.45 p.m., Concert; s5.45 p.m.,
News and Racing Results; 8.30 to 9.30 p.m., News; g.10 pam.,
Concert; 10 p.m. to 10.45 p.m., Radic Dance Music.

ECOLE SUPERIEURE des Postes et Télégraphes, 450 metres
3.30 to 4 p.m. (Wednesday and Friday), 7.45 p.m. to 10 p.m.
(Tuesday and Thursday), Tests (Music,ete.) ; z.30 p.m. to 7.30 p.om.
(Saturday), Tests (Music, etc.).

S, YN, 3,100 metres. Daily, 9.45 am. to 10.15 am.,
Gramophone Records.

s

BELGIUM.

BRUSSELS, BAV, 1,100 metrcs. 1 pam. to 5.30 p.an., Metcoro-
logical Forecast ; 9 p.m, (Tuesday), Conce t. ’

BRUSSELS (“ Radio Ele_trijue ») 410 metres. D.ily, 8.30 p.m.
to 9.30 p.m., Couce. t.

HOLLAND.

THE HAGUE, PCGG. Temporarily suspended.

THE HAGUE (Heussen Laboratory), PCUU, 1,070 metres.
9-40 to 10.40 a.m. (Sunday), Concert; g.40 to 10.40 p.m., Concert ;
7.45 to 10 p.m. (Thursday), Concert.

THE HAGUE (Velthuisen), PCKK, 1,070 metres,
9.40 p.m, (Friday), Concert.

IJMUIDEN (Middeiraad), PCMM,

PA 5, 1,100 metres (Irregular). 10 to 11 am.,

8.40 to 9.40 p.m., Concert.
Concert ; 5 to 6.30 p.m., Concert; 8.10 to g.10 p.m., Concert.

8.40 to
1,050 metres. Saturday,

AMSTERDAM,
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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,co0 metres. (Sunday),
Io to 11 a.m., Music and Lecture ; 2,700 metres 11 a.m. to 12 noon,
Music and Lecture. Daily, 4,000 metres, 6 to 7 a.m., Music and
Speech ; 11.30a.m. to 12.30 p.m., Music and Speech ; 4 to 4.30 p.m.,
News.

EBERSWALDE, z,930 metres. Daily, 12 to 1 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, 1,800 metres. 7 am., 11 am. and 3 p.m.,
Meteorological Bulletin and News; 4,500 metres, g am., 2 p.m.,
and g p.m., Concert.

KBEL (near Prague), 1,000 metres.
Meteorological Report and News,

SWITZERLAND.
GENEVA, HB 1 (Radio Club de Genéve). Temporarily suspended.
LATUS. HB 2, 1,100 metres. Tuesday, Thursday, Saturday,
4 pa,, Concert; Monday, Wednesday, Friday and Saturday,
7 p.m., Concert.

Daily, 6.20 p.m., Concert,

SPAIN,
MADRID, 1,650, 2,200 metres (Irregular). 12 to 1 p.m., Tests.
MADRID, PTT, 400 to 700 metres. 4 to 5 p.m., Tests,

Distortion in Radio
Telephony.
By H. A. Tromas, M:Sec.
(Concluded from p. 339 of previous 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
test 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
closer packing of the wavelengths, but it appears
to be difficult to produce large power transmitters
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 course, 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 voint out that the paper was meant to be
an analytical survey from a theoretical standpoint.
The difficulties 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. 1
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
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various defects may be quite small, but never-
theless, the summation of them produces the
observed result.

It is quite possible that the distortion effect of
one component may be partially or wholly tom-
pensated 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.
1 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.

With regard to the transformer, Mr. Smith-Rose
spoke of being able to arrange the connections in,
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 1 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 loud-
speaker 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 case the requisite
power is not alarming.

The next speaker asked about various circuit
arrangements for eliminating 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
2LO, 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 1 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 method is barbaric.
Nothing could give such big distortion effects.
I cannot understand his statement about maximum
distortion over the short distances. Certainly every-
one has obtained a reciprocal result. 1 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 necessary.

Mr. Blake asked me whether I had ever per-
formed 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. Eeccles, L
must say that 1 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 duficult to obtain a
measure of any of these. 1 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.

T 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 that he is quoted as having said : * I
have tried it myself, and have had a number of
milliamperes on the last stage quite satistactorily,”
whereas what he actually said was : “ I have tried
it myself, and bave had 100 milliamperes &c.”.]



358 THE WIRELESS WORLD AND RADIO REVIEW

DECEMBER 12, 192:

T

A WITH THE
SOCIETIES

T

Particulars of Membesship of any Society can be obtained on application to the Secretary.
Societies marked with an asterisk are” affiliated to the Radio Society of Gieat Britain,

HACKNEY AND DISTRICT RADIO
SOCIETY.*

Over 1,000 persons attend:d a wireless
demonstration and exhibiuon organised
by this Society, and held at the Clapton
Palais de Danse on Wednesday, Novem-
ber 21st, when speeches were made by
Mr. A. R. Burrows (“ Uncle Arthur”},
and Captain P. P. Eckersley, of the
British Broadcasting Company. The
exhibits, which had been constructed by
members of the Society, were valued at
£1,000 and ranged from a humble crystal
set costing a few shillings to elaborate
valve sets worth about £70.

Mr. Harry A. Epton, F.B.F.A., Chair-
man of the Society, who presided at the
opening ceremony, read a letter from
Col. Sir Arthur Lever, M.P., expressing
regret at his inability to occupy the
chair as arranged.

In an entertaining speech, Mr. Burrows
referred to the difficulties of arranging
broadcast programmes so as to please
everybody, and Captain Eckersley fol-
lowed with an amusing discourse on the
technical difficulties of broadcasting,
including fading and jamming.

Hon. Sec., Chas. C. Phiilips, 57, High-
field Avenue, Golder’s Green, N.W.r1.

NORWICH AND DISTRICT RADIO
OCIETY.

- “X-Rays” formed the subject of an
interesting lecture and demonstration
given by Mr, I. S, Spain, on November
16th, when, by means of lanternslides,
he thoroughly explained the principles
of the waves discovered by Dr. Réntgen.
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 mexrébers.

Hon. Sec., J. G. Hayward, 42, Surre
Street, Norwich, b A v

GLASGOW AND DISTRICT RADIO
SOCIETY,

The fourth meeting of the Session was
recently held at the Glasgow University,
where alecture was delivered by Dr. G. E.

,Allan on “Sound as the Handmaid of
Radiotelegraphy.” He dealtmainly with
the wave phenomena of sound, demon-
strating by experiments the propagation
of air waves of frequencies ranging from
30 per sec. up to 32,000 per sec. and
explained the limits of audibility. Reson-
ance, harmonics, sensitive flames, and
the production of best notes were also
demonstrated.

Assist. Hon. Sec., Wm. K. Fulton,
148, Kenmure Street, Glasgow.

RADIO SOCIETY OF WILLESDEN.*
The headquarters of the Society have
been moved to 34, The Croft, Harlesden,

N.W.r0. Adequate apparatus has been
installed for reception, and in view of
the Transatlantic Transmitting Tests, a
six-wire cage aerial has been erected.

Meetings are now held on Monday,
Tuesday, Thursday and Friday of each
week.

Applications for membership should
be addressed to the Hon. Sec., . H. H.
Coote, 183, Carlton Vale, Maida Vale,
N.W.6. .

BARKING AND DISTRICT RADIO
SOCIETY.

On Monday, November 26th, Mr. R. C.
Jones gave a lecture on the ¢ Thermionic
Valve.” The lecturer described the
workings of the earlier type of two-
electrode and later the three-electrede
valve, together with their underlying
principles. Mr. Jones then went on to
describe the operation of the valve in
receiving and transmitting, and after
dealing with the subject very fully,
answered questions raised by the members,

Hon. Sec., C. R. Willett, Congregational
School Room, The Broadway, Barking.

NEWCASTLE RADIO SOCIETY.*

Members who wish to be included in
parties which are to visit 5NO, the
Newcastle Broadcasting Station, are
asked to send in their names to the
Secretary without delay, Members may
choose either a Wednesday or a Saturday
for their visit, and wiil be informed later
of the week allocated to them.

Hon. Sec., Colin Bain, 51, Grainger
Street, Newcastle-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. J. Monaghan, B.Sc.,
AM.ILEE.; the Rev. H. V. Gill, S.J.,
M.A., M.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 coun-
ties 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 : “ Facts
about Frequency,” was delivered by
Prof, J. J. Dowling, M.A., F.Inst.P., who
dealt with the phenomenon of frequency

which occurs in so many branches of
scientific inquiry.

The harmonic vibrations of musical
instruments were touched upon and the
lecturer spoke of their equivalents in
electricity. These harmonic phenomena
wereillustrated by experiments and their
application to radio science explained.
Prof. Dowling concluded with an exposi-
tion of the principles employed for the
measurement of frequency.

Hon. Sec., H. Hocdgens, ¢z, Lower.
Faggor 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 * Professor
L. A. Hazeltine’s Neutrodyne Radio-
Frequency Amplifier,” which has achieved
great popularity in the United States.
Captain Robinson described at great
length the manner in which the inter-
electrode capacities of the wvalve, and
self-oscillation, were overcome. The lec-
turer also gave constructional details of
a set embodying this circuit, and demon-
strated with a Neutrodyne 4-valve set,
2LO being heard on a loud-speaker with
remarkable clarity and freedom from
distortion.

Hon. Sec., P. Sawyer, 55, Waterloo
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 unant-
mously resolved that meetings would be
held on this day in future. Mr. W. J.
Rawlings gave a demonstration of the
new ““Sterling” four-valve 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 8 LQ transmission.
Other broadcasting stations were also
successfully tuned-in on the loud-speaker,
without interference from 2LO.

All the components for the Scciety’s

. four-valve receiver have now been pur-

chased, and its construction commenced.
The Society is indebted to Messrs.
Gambrell Bros., Messrs. The Igranic
Electric Co., Messrs. Burndept, Ltd., ard
others, for gifts of coils, coil-holders,
filament rheostats, and other useful
accessories. The Hon. Treasurer has also
very kindly presented the Society with
a ‘“Music Master” pattern Amplion
loud-speaker. Allmembers are requested
to make a note of the new meeting-night,
i.e., Friday, and intending new members
should communicate with the Hon. Sec.,
C. G. Stokes, of 6, Worple Avernue,
Wimbledon, S.W.rg.



DeceMBER 12, 1923

BELVEDERE, ERITH AND DISTRICT
RADIO AND SCIENTIFIC SOCIETY.

On Monday, November 26th, Mr. C. E.
Morriss gave an elementary lecture on
‘“ Crystals and Crystal Circuits,” explain-
ing in very simple language the theory of
crystal rectification, and showing how the
crystal possessed the property of con-
verting the inaudible high frequency signal
oscillations into pulses of audible fre-
quencies.

Henext showed how to apply the erystal
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 was practically no
distortion with crystal -rectification. A
simple crystal circuit of special design
was then explained with which, said the
lecturer, he had successfully received all
the British Broadcasting Stations except
Manchester.

Hon. Sec., S. G. Meadows, 110, Bexley
Road, Erith, Kent.

THE NORTH LONDON WIRELESS

ASSOCIATIGN.*
On Monday, November 26th, the
* Loud Speaker Competition ' was held

before a good attendance and twelve
different loud speakers were brought
along by various members. The Chair
was 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 instru-
ment was being connected.

Speech was received from 2L0O on a
crystal, two L.F. valves following this,
the final output terminals being brought
to a pair of mercury cups into which
could be dipped the leads from the loud
speakers. The instruments were given
numbers, and marks for quality and loud-
ness 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 te deal with the same signal
strength,

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., J. C. Lane, The Northern
Polytechnic Institute, Holloway, N.7.

HONOR OAK PARK RADIO SOCIETY.

At a recent meeting, 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 fullaccount 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 allied to wireless tele-
phony.

The evening closed with a discussion on
the possible causes of distortion in a
certain dual amplification receiver.

Hon. Sec., G. J. Price, 22, Honor Oak
Park, S.IE.

LEYTON RADIO ASSGCIATION.*

On November 27th, the Association
demonstrated its claim to have the most
efficient antenna of any East London
Radio Society.

Mr. Williamson, a member, reported
reception of WGY on one valve on
Sunday last, at 2.50 a.m. ; the reception
with the addition of an L.F. valve being
almost of loud-speaker strength.

The rivalmerits 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.1o.

MIDHURST AND DISTRICT RADIO
SOCIETY.*

The November meeting was held (by
courtesy of Major F. R, Harding Newman},
at Rotherfield House, on Tuesday, Nov.
2oth. The chief interest of the meeting
centred in a five-valve set assembled by
Mr. S. F. Broadway. Only four valves
were used on this occasion (one H.F.,
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detector, two 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 noticeakly absent.

Future meetings will be held on the
second Thursday in éach month,

Hon. Sec., H. J. Dyer Cossins, Hunsdon,
Midhurst.

LIVERPOOL WIRELESS SCCIETY.

At the Royal Institution, Colquitt
Street, on Thursday, Novemher 22nd,
November, Mr. H. Harrison, of
The Automatic Telephone Manufacturing
Co., Ltd., gave an address on ** Autcmatic
Recording of High Speed Transmissicns
of Radio Telegraphy.”

Mr. Harrison gave an historic survey
of various methods of rccording and
ransmitting Morse messages, and lime-
light projections, illustrated throughout
the wvariety of mechanicms ensuring
absolute accuracy, coupled with the
highest rapidity. High speed messages
received by the Society's sct were duly
recorded at the meeting, and the members
were permitted to inspect the apparatus.

Hon. Sec., G. H. Miller, 138, Belmont
Road, Liverpool.

CITY OF LONDON PHONOGRAPH AND
RADIO SOCIETY.

At the Novamber meeting the Socicty
was particularly fortunate in having a
demonstration by Mr. T. Alliscn (5 PU),
who has accepted office as Vice-President.
Using a straightforward circuit, 1 D
and 1 L.F. (power valve), with 120 H.T.
and a frame aerial, the demonstrator
proved to those who had hitherto looked
upon the loud speaker as a neccessary
cvil, that purity of tone and faithfulness
to the original can be obtained such as
to gramophone can give.

Mr. Allison recounted scme of his
wireless cxperiences and mentioned that
he had that morning received no less
than 14 American &mateurs. He has
p-omised to give the Society a trans-
mitting demonstraticn at an early date.

Particulars of the Socicty can bLe
obtained from the Hcn. Sce., J. W.
Crawley, 27, Horsham Avenue, N.12.

Radio Society of Great Britain,

At the unanimous request of the officers and

M.I.EL.,

Stanley

Ward, J. H. Hibberd.

committee, Dr. W. H. Eccles, F.R.S., has consented
to continue in the office of President for the forth-
coming year.

The following nominations for other offices have
been made: Acting Vice-President, Brig.-Gen.
Sir Capel Holden, K.C.B., F.R.S., M.LE.E.;
Hon. Secretary, P. R. Coursey, B.Se., AM.LEE.,
F.Inst.P.; Hon. Treasurer, Prof. Ernest Wilson,
M.Inst.C.E., M.L.E.E.

From amongst a large number of names con-
sidered, 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, M.A., M.BE., Thomas Hesketh,

The Chairman (F. Hope Jones, M.I.E.E.), Hon.
Secretary (L. McMichael) and Hon. Treasurer
(L. F. Fogarty, AM.I.LE.E.), although eligible for
re-election, have intimated to the President and
Committee that, in view of the fact that they have
served some ten years 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 1ecommend that the early
appointment shall be made of a salaried assistant,
and that an office shall be prov.ded, on account of
the very large increase in the clerical work connected
with the conduct of the affairs of the Society and
affiliated societies.



360

THE WIRELESS WORLD AND RADIO REVIEW

DECEMBER 12, 1923

THE OPERATION OF THE ARMSTRONG SUPER.

Since writing the art’cle called ‘“ The Operation
of the Armstrong Super’ (Wireless World and
Radio  Review, November 2lst, 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.

Ratio Transmitter | Signal Strength " Ratio |
bia current. | Armstrong Detector i bje |
: A ; b. c. I D. |
1003 1 437 450 10°5 | 428
106 403 430 8-0 5375
116 | 370 430 72 59:80
130 330 430 62 ! 69-40
148 284 422 3'9 1081
178 230 410 2+6 157°9
200 20°3 i 410 I-2 348
227 17°6 | 400 11 374
244 16-2 394 1°0 395
262 147 385 04 962°5 i
28+5 130 370 02 1850 !
32:9 10°8 I 355 o1 3550 }

As plotted in Fig. 4 of the above article, the
amplification factor is taken as the ratio of Arm-
strong 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 receiving station is
naturally proportional to the current in the trans-
mitter, but the simple reaction signal drops to
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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 evident what is happening.
This is done in Fig. 1.
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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 re-
moving the transmitter to a greater distance.

In Fig. 2 is given a plot of the ratio of his Arm-
strong signal to transmitter current for varying
transmitter currents, 7.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 re-
ceived wave, and in the latter, signal strength
is practically constant.

D. F. STEDMAN.
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OUR TRANSATLANTIC BROADCASTING
TESTS.

NE outstanding teature of the

week of Transatlantic Broadcasting

which concluded in the early

hours of Sunday, December 2nd,
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 con-
ditions prevailing towards the end of the
week.

The Westinghouse Electric Company at
Pittsburgh, Pa., records the complete recep-
tion of the British transmissions, and this
experience was repcated at Northpert, Long
Island. It appears, however, that the U.S.
amateurs were not nearly so successful
during the last two-way test, a fact for which
atmospheric conditions must be held re-
sponsible.  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 received 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 is commented
upon.

Concerning the amateur reception in this
country of the U.S. transmicsions, the follow-
ing list furnishes the best criterion. The
Wareless World and Radio Review has been
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
surz 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 Ameri-
can broadcasting stations, amateur reports
are, in the majority of cases, ecloquently
silent.

TRANSATLANTIC BROADCAST RECEPTIONS.

Below we publish a further list of successful participants in the Transatlantic Broadcasting

Tests. A continuation of the list will appear in our next issue.
Stations Type of Stations Type ot
Name and District. Heard. Set. Name and District. Heard. Set.
“ R.W.R.,” Exmouth. . WGY — E. Harrison, Sandiacre . WIAZ(?) 1I—v—0
R. Stephen, Pontypool WGY 2—Vv—0 W. R, Stamton Leigh, Lancs. WGY .. 0o—v—I
A. E. Crisp, Woolwich .. WGY o—v—2 HAZ
J. W. G. Thompson, Edmburgh .. WGY .. Armstrong WMAK(?)
KDEKA Super. W. A. Evenden, Arras, France WGY .. —
A. H. Broomfield and S. R. Smith, WGY .. 1I—v—2 J. Connelly, Liverpool WGY .. I—v—TI
Clapham Common. J. Gibb, Stoke-on-Trent . .. WIAZ(() —
N. T. Smith, Broadstairs .. WGY .. 1—v—I L. S. Constable, Blackpool .. .. WGY .. 1—v—o
C. Keith Murray, Romsey, Hants .. WGY .. - 4 valves. E. A. Woolcock, Southport, Lancs, .. WGY .. —
B. Wedmore, Winscombe, Somerset.. WGY .. 2—v—I F. A. Cornford, Maidenhead .. WGY .. —
J. W. F. Cardell, Newquay .. WGY .. 1I—v—TI H. R. Phillip, Arundel WGY .. 3 valves.
H. Evans, Birmingham WGY 3 valves.
N. C. Powell, Hitchin, Herts. . WAOB I—V-——1 E. Wmterbottom Southport WwWGY 2 valves.
R. Leonard Thompson Saffron Walden WGY .. 0—Vv—0 S. Dann, nr. Rochester WGY I—Vv—2
Deunis C. Weston, Halesowen, B’ham. WGY I-—V-—0 J. H. Grcgory, Matlock WGY I—v—I
J. H. Clarke, Staffs. . .. WGY .. 1—v—2 B. Jones, Bedford .. WGY 0—V—I
R. C. Rowley Bradford .. WGY .. — E. Gwynne Lloyd, Neath, S Wal“s Wiz .. I—v—1I
J. F. Bruce, Bedford Park, W.q4 WGY .. o—Vv—0 F. W. Burford, Weston-super-Mace WGY .. —
WIZ A, J. West, Chandlers Ford, Hants .. ? 3 valves.
W. G, Fudger (6 IX), Godalming .. ? 3—v—>0 W.'E. Price, B.Sc., Hinckley, Leicester WJAZ(?) 3 valves and
J. P. Beeson, Southwell, Notts. .. WGY I—V—0 crystal.
C. Bemard Childs, Edinburgh WNAV.. I—v—T R. Crees, Deal WGY 1—v—2
G. W. Melland, N. Wales WOR(?) 5 valves. C. A. Copinjer, Bentham, Yorks WGY I—v—2
WGY Miss Morrise, Penmaenmawr, N.Wales 4 4 valves.
T. Grierson, Brondesbury, NNW. .. Chicago(’}) 3-—v—2 J. H. Shores, Frodsham, Cheshire .. WGY 1-v—0
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Stations Type of Stations Type of
Name and District. Heard. Set. Name and District. Heard. Set.
H. Grimshaw, Warrington WGY .. o—v—2 A. J. West, Chandlers Ford, Hants.. WGY .. —
R. Greig, Wells, Scmerset WGY 3 valves. Chas. Parker Warwick .. KDKA.. 1T—v—I
F. A. Beckett, Edinburgh ? 4 & 5 valves P. R. O nytherch Penygrocs, N. WGY .. I—v—o0
B. Griffin, Br1stol .. WGZ 1—v—2 Wales.
R. S. Tumcr Maldon, Essex WEAR — S. C. Searles, Chelmsford .. .. WGY .. - 3 valves.
S. H. Page, M.PS. Oundle Northants ? 4 valves. Marcus G. Scroggxe Edinburgh .. WGY .. 1—v—I
R. Cartwright, Chelmsford WSY 2—v—1I H. Mead, Long Eaton, nr. Nottmghum WGY .. I—v—1I
WGY “H.D., i Hoylake Cheshire. WHAZ I—v—0
WIZ WGY
E. Edwards, Bramley, Surrcy WGY I~-V—0 Major R. J. Campbell, nr. Dawlish .. WGY(?) 4 valves.
H. C. Rowe, Blackpool WGY o—Vv—I A. Bonney, Bradford.. N .. WGY .. I—v—I
Stafford, Honey, Exeter WGY 1I—V-—0 John Corse, Edinburgh .. .. WGY .. I—V—TI
A. P. Hudson, S. Lincs. WGY I—V—2 J. McNeil, Macduff Banff, .. .. WGY ..
J. Cuttriss, nr. Doncaster .. WGY o—v—2 J. ghephprd Nlcholson Edinburgh .. WGY .. I—V—0
R. Keith Common, Stirling .. WGY 4 valves. W00
WHAY WOR
R. D. Duncan, Edinburgh WGY 2—-v—T WMAK
KGEA(?) WIAZ
WCAE(?) WGAE
L. W. Bide, Clevedon, Som.. . WGY . 4 valves. WSY
R. Macrory, Londonderry WGY 5 valves. Wiz
H. C. Forder, Caterham .. WGY 2—c—2 WMAF
R. W. Simpson, Darlingten . . WGY I—v—2 WBAH
L. Austin, Hook, Surrey . WGY o—v—I H. G. Ede, Islington, N.1 . .. WGY .. 2—V-—0
J. Hincley, Stoke-on-Trent . . WGY — Cyril V. Alcock Letchworth .. WGY .. I—v—2
W. L. M. Blount, Edinburgh. . WGY 2—v—2 J. Jennings, Ambleside .. .. WGY .. 4 valves.
WOR R. W. Elder, Stockton-on-Tees .. WGY 2--C—0
D. R. Greenway, Bristol WGY .. 2 valves. A. S. Fleming, Escrick, York. . .. WGY .. 1—v—-1
J. H. Porter, Sheringham WGY .. 1—v—I WHAZ
W. C. Hinley, Brynmawr WGY .. I—v—I Wm. Dobson, Blackburn .. . WGY .. —
P. N. Langham, Leicester WGY .. I—v—-1I J. C. Webb, Markethﬂl co. Armab .. WGY .. 3 valves.
W. J. White, Jersey, C.I. WGY .. 3 valves. W. AL Hwycs, Portadown .. .. WGY .. o0—=—-1%
WHAZ WHAZ
A. E. Barnes, Jersey, C.I. WGY . — WIZ
R. Lee, Wetherby, Yorks WGY D. B. Alcock, Tayport, Fife .. .. WIZ .. -
G. H. Hodgson Sheffield .. WGY WHAZ
W. S. Williamson, Aldericy Idg( WGY J. S. Lindley, Stoke-on-Trent .. WGY .. 2-va've
Cheshire. WHAZ “‘secophone.””
N. 8. Capper, Belfast WGY I VI Wm. Ellis, Appledore, N. Devon .. WGY —
S. J. Hume, Hull WGY 3 valves. WHAZ
G. W. Carr, Newport Mo, WGY 0—v—I WOR
W. K. Freeman, Rugby WGY 3 valves. WIAZ
R. D. Newill, Newport Salop WGY 2 valves. E. Turner, Bradford, Yorks... .. WGY .. 3 valves.
F. Parry, leerpool .. WGY . 0—v—2 Wmn. Stewart, Renfrew L .. WGY .. I—Yv——0
A. Gibson, Rochdale . GY . I—v—I E. Détroyat, Anglet, Biarritz. . .. WGY .. —
A. S, Cutcliffe, Tifracombe WHAV I—v—I D. Lithgow, Glasgow. . .. .. WGY .. 1I—V—o0
WGY WHAZ
OR Capt. C. W. Hinds, Belfast. . .. WGY .. I—v-—2
KDKA KDKA
W. Hartree, Cambridge GY . I—-V-- T E. Dagger, Otley .. .. .. WGY .. —
D. Pitcavin Qhearer B.Eng., Leicester WGY I—Vv—TI WOR
JZ WGI
WNAC W. Hird Jones, Hoole, Chester .. WGY .. 2—v—-2
WDAR WHAZ
H. V. Prescott, Wetheral, Cumbetland GY — F. Coulthurst, Colwyn Bay . WGY .. 0—Vv=-0
JDKA Eric Eadie, Llsbelleur co. Fermanagn WGY .. 2—v—2
WHAV Leonard Slater Junr Sheffield .. WGY .. 7 valves.
WOR Towler, Wivelscombe. . © .. .. WGY .. 2 valves.
Thos. Russell, nr. York .. WGY(?) — John Angus, Edinburgh’ .. .. WGY .. 2z valves.
W. Edward Jones Leamington, Spa WGY 4 valves. Crawshay, Bridestowe, Cornwall .. WGY .. —_
J. Hourston, Prestwwk Ayrshire WGY 2 valves, Messrs. Braidwood, Donaldfield, and WGY .. 2 valve,
Harold Hall, Edgbaston, Birmingham WGY 2—v—I Johnstone, RenfreWShlre Gecophone.
C. B. Nicoll, and P. Nicoll, Burnley. . GY .. Burndept Rev. E. Blackwood-Price, Saintficld, WGY ..  Marconi-
WHAD Ultra 1V, County Down. phone ‘Vz.
G. Bomford, Cardiff WGY R.I. 4 valve. C. Lewis Levy, Rochester .. .. Wiz .. 3 valves.
Tvor LI Wllham< Newport, Pem. WHAZ 4 valves W, McC. Armstrong, Girvan. . .. WGY .. 3 valves.
GY WHAZ
WBAH A. E. Gardner, Belfast .. .. WGY .. —
Dudley F. Owen (2BC), Sale, nr. WGY I—Vv—0 Jas. H. Cunningham, Ayr .. .. WGY .. 2z valves,
Manchester. {Indoor WHAZ
aerial). L. Watts & Son, Ltd., Hove .. WGY .. —
W. J. Hall, Sherborne, Dorsct WGY I—v—I A. D. Swanston, Bo'ness, N.B. .. WGY .. 3 valves.
Peter Eadle Paisley WGY I—v—2 Arthur M. Kemp, nr. Spalding .. WGY .. o0—v—2
R.H. Coleman nr. Lelcester WGY 3 valves. Ernest H. Lewis, Cardiff . WGY .. I—v—2
J. Denton Robmson Darlmgton WGY — Eric A, Hahburton Stoke-on-Trcnc.. W&HY .. I—-V—0
J. W. Claridge, Rushden, Northants.. WGY I—v—2 KDKA
F. E. Weekes, Chorley, Lancs GY Marconi- James Crosbie, Girvan N .. WGY .. Marconi-
WHAZ  phone Va. WHAZ phone Va.
E. N. Haynes, Anglesey . WGY I—Cc—I D. C. Horngate, Hull.". .. .. WGY .. 3 valves.
R. Harris, Wimborne, Dorset WGY I— V1 Geoffrey W. Salt, Bath WOR .. o—V—0
D. E. H. Falby Margate .. WGY I—v—o0 Laurence Bell, M LAE., Edmburgh WGY .. —_
Sidney H. Wellington, Gloucester .. WGY I—v-—2 L. Fildew, Exeter . WGY .. I—v—TI
. WHAV Wm. F. Young, Holytown Lanarkshire WGY . Burndept
H. Nelson Smith, nr. Coventry WGY 2—v—1 WMAF Ultra 1V.
K. Younghusband, nr. Chester WGY 2—Vv—1 W. J. Williams, Prestatyn, NW. .. WGY .. —
Rev. W. Waite, Faversham. . WGY 3 valves -
Hylton L. Heelis, Appleby ..° WGY I—v—1
WHAZ * Tt would be intcresting to investigate the conditions umnder
WOR which this remarkatlle reception was carried out,
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Stations  Type of
Name and District. Heard. Set.
John Munre, Oban, N.B. .« WGY . 4 valve
WHAC Ethophone
WHAZ
3 WHAS
F. E. Greig, Birmingham .. WGY 3 valves.
Wm. A, Sutton, Finchley, N.1z WGY I—v—0
R. A. Bill, Birmingham WGY T—V-—2
A, C. Gill, Thrapslon !\orthams WGY 4 valves.
B. E. Peal Woking . s 3—Vv—T1
- WGY
F. Dallin Paul, Brighton ’ WGY I—v—2
N. C. Haigh, Henley-on-Thames WGY I—V—0
KDKA
G. W. Krapton, Rotherham. . WGY 4 valves.
Inman, Hampstead . e WGY I—V—1
C. Wa:nner Birkenhead WGY Marconi-
phone Vz.
C. Chevallier, Ipswich & WGY 3 valves,
Geo. H. Brown Liverpool . WGY —
J. Cedric ng, Rochdale WGY I—Vv—2
T. M. Linkie, W. Linton, N.B. WGY Gecophone
2 valves.
C. W. Ashton, Stoke-on-Trent GY . I—v—1
Wm. Scott, Alexandria, Dumbartcn- WGY I—V—0
shire,
E. H. Secker, Morar, Inverness WHAZ —
F. T. 8. Marsh, Camberley .. WGY I—Vv—I
Geo. Inch, Bootle . - WGY Mareconi-
phone Va,
C. Richardson, Liverpeol WGY 2 valves,
J. Williams, New Ferry, Cheshire WGY 2 valves.
B. G. Reid, Longton, Staffs.. .. ? 3 valves,
J. Greaves, nr, Blackburn WGY I—Va1
A. Franklyn, nr. Macclesfield . . WGY I—v—1
Miss Lena Walker, Radcliffe. . WGY 2 valve
Geeophone,
J. Wardle, Barrgw-in-Furness WGY I—v—0
R. Walter Anderson, Scarborough .. WGY —
W. J. Masser-Horniman, Alresford .. WCAE 5 valves,
D. P. Garner, Birkenhead .. WGY . I-~V—0
Geo. H. Mouson, Hull. . WGY . _—
A. W. Landamore, Norwich . . QY - T—y—-2
H. L. Pugh, Blshop s Castle, Shr:p WGY . I- oV
shire.
H. Claude Owen, Faversham, . WGY Marconi-
phone Va.
Humphrey Cheatham, Stockport WGY 0—V-—0
¥. W. Treadwell, Shrewsbury WGY 2 valves.
E. N. Bickley, Birmingham . . WGY Burndept
wiz 3 valves.
Edward Opie, Scorrier, Cornwall WGY 4 valves,
L. B. Lawson, Milngaire, N.B, WGY -
L. F. Eggington, Narborough WGY I~eV—2
Geo D. Perkins, nr. Bristol. . WGY Gecophone
2 valves.
H. W. W. Hoskyns, Buxton, Norfolk WGQY 4 valves.
Wilfred J. Baker, nr. Rochester WHAZ(?) Marceni-
phone Vz,
C. G. G. Braidwood, Renfrewshire.. WGY Geeophene
2 valves,
R. Knox, Berwick-on-Tweed. . WGY I—Vv—o0
F. H. Jackson, Redcar, Yorks WGY I—Vv—I
W. S. Wilkinson, Alderley Edge, WGY 0—V-—1
H. T. Robins, Sunderland .. WGY I—Vv1
A, E. Clay, Leeds WGY . I—y1
WHAZ
WOR
John Carlson, South Shields. . WGY 1—Cc—0
F. J. Frost, Canterbury WGY I—v—1
G. W. Taylor, Blaby.. WGY T vz
Geo. E. Old, Nottingham WGY I—v—ao
H. Vernon George, Weston-super- \!e\re WGY —_—
W, Christie, Paisley .. WGY 0—V-—1
E. Topham, - Bradford wWGaY 4 valves.
W. Tan O. Williamson, Kinghorn, Fife WGY 3 valves,
Major M. S. Aldham, Bodmin, Corn- WGY . I—v—2
wall. AZ

A NOVEL AERIAL.

A new form of aerial, known as the
“ Vertex,” has recently been evolved. It
consists essentially of two metal rings,
spaced 15 ins. apart by means of vertical rods,
and held to the mast by cross-wooden frame-
work. 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

The * Vertex > aerial.

by means of a single mast, and is raised and
lowered 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,
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CORRESPONDENCE.

A New Short Wave Receiver.

To the Hditor of THE WIRELESS WORLD AND
Rapio Rrview.

Sir,—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 amplifi-
cation 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 com-
plicated 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 usually 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
& simple matter. '

The outline of the circuit without note magnifi-
cation is shown in Fig. 1, and it will be seen that
it is quite a simple matter to wire such an arrange-
ment up ; simpler, in fact, than the usual single
valve and regeneration circuit.

Fig. 1. G@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 2MQ, 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.

THE WIRELESS WORLD AND RADIO REVIEW
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It will be seen that in the detector circuit several
departures have been made from the circuit in
Fig. 1. 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.

VAN

_.___||__.___-__a||__,

Fig. 2. The complete receiver. A cell with negative
terminal joined to the transformer, is connected on the
grid circuit of the last valve.

If it is found possible to oscillate on low wave-
lengths 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 done 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 voltage
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 mini-
mum 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. :

SWD.
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This section of the magazine is placed at the disposal of all readers who wish to receive advice and
4dnformation 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, should be
accompanied by a postal order for 18., 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 envelope. The free coupon 1s valid for the current week only. (6) In wview of the fact
that « large proportion of the circuits and apparatus described in these answers are covered by patents
veaders are advised, before making use of them, to satisfy themselves that they would not be infringing patentst

(7) Four questions is the maximum which may be sent wn at one time.

“* B.P.”’ (Manchester) is able to receive 51T,
5 SC and 5 NO when situated only two miles from
22ZY. He cannot receive 2 LO without tnterference
from the locul station. This he s particularly
desirous of doing, and asks for advice.

We think you will have some difficulty in elimi-
nating Manchester’s transmission while listening
to London, as the difference in wavelength between
these two stations is not very great. Much depends
apon 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 :—(1) 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
serial 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) s troubled with inter-
ference 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) The use of a loosely
coupled tuning circuit. (2) The use of some form
of filter or absorption circuit tuned to the wave-
fength of the interfering station. We would refer
you to the article on the ‘‘ Prevention of Inter-
ference *’ 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
30th, 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 wvolt D.C. 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. 1
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.

(o]
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« G.B.”” (Stoke-on-Trent).
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ly

Fig. 1.

“V.G.W.” (High Wycombe) asks questions
concerning dual amplification circuits, and also
with regard to self-oscillation in tuned anode H.F.
receivers.

Dual amplification circuits have been fully
tested, and a number of arrangements were des-
cribed in the issues of May 12th and 19th. Tt is
agreed by competent observers that a good dual
amplification receiver, consisting of one valve with
erystal rectifier, is about equal to & two-valve
receiver of ordinary design (1-V-O). 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 certatn receiver the aerial circuit may be con-
nected directly to the first valve instead of through a
coupled circuit. (2) If the grid condenser and leak
connecting H.F. valves do not actually cause rectifica-
tion 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 t:t;, L.T. battery the —H.T. lead should be con-
nected.

(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 place at the second H.F. stage. (3) In the
case of this particular receiver it is not praeticable
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
between the two circuits. (4) The negative 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.

OL
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Fig. 2. Variometer tuned

“ AW.G.”’ (Dundee).
H.F., with the reaction coil coupled to an exira cotl
in the plate circuit.

““ A\W.G.” (Dundee) asks how reaction may be
obtained in a two-valve recetver 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
geries 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 as @
detector, is followed by one stage of L.F. amplification
and asks if he would be able to recetve certain of the
B.B.C. stations.

The range of the set described would not be much
more than 40 to 50 miles. We recommend that
you use one stage of H.F. amplification, tuned anode
coupled to the detector valve. 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.EW.” (W.14) asks (1) Whether he should
be able 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 purpose of a tune stand-by
switch.

(1) You will be able to receive distant stations,
provided that care is taken with the tuning adjust-
ments. (2) The correct Burndept coils are as
follows :

A.T.I. Secondary. Reaction.
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 *‘ stand-
by ” 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 2lst and asks (1) What sort of
cell is used wn the grid circuit of note magnifiers.

(2) What is the usual capacity of the condenser
joined across the H.T. battery. (3) What is a
suitable transformer ratio. (4) Is any special

type of valve recommended.

(1) 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 number in circuit.
(2) The condenser which is used across the H.T.
battery may be a Mansbridge type condenser with

a capacity of | or 2 microfarads. It is useless
to employ a condenser of 0-001 uF. (3) The best
transformers have a low ratio, 1 to 24 or 3. Ratio,

however, is not
winding should

all that matters. The primary
have a large number of turns,
10,000 or mo: 'he thickness of the wire used
largely det: ~ the size of the transformer.
Good transfo < are expensive, but in the rnd
it pays to ta rrouble of getting a good «ne.
Two stages agnification is all that ne
normally req 1) We do not think you will
do better th: R type valves for v+ al
use througho wweiver.
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THE YEAR’S PROGRESS.

HE Amateur can do well to reflect on the progress made throughout the year
now closing. He may say at the outset that nothing new has been invented,
and true nothing fundamentally new has appeared, yet developments by way
of improvemernts in the practical application of ideas has. given a greater
advancement than the sighting of new themes or the observation of new. phenomena.

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 transformers, and a better under-
standing 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 methods of production. .

The amateur has, without doubt, taken his share in the year’s development, and in
particular 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 confréres on the other side of the Atlantie, handling
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 proceed 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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SOME NEW IDEAS IN RECEIVER DESIGN

BUILDING A THREE-VALVE SET.

Sooner or later every amateur builds

careful attention is given to considerations of design.

a three-valve set, and in this article
The points discussed

relating to circuit principle are all important, whilst the actual construction

is distinctly uwnique. The article is

full of information and offers many

useful suggestions.

By F. H.

THE CIRCUIT.
HERE is little doubt that the
most popular of receivers is the
three-valve set, comprising a high-
2L frequency amplifier, valve detector
and note magnifier. It has long receiving
range, and on the average aerial should bring
in the more important American broad-
casting and amateur stations, which at the

HAvYNES.

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

HT
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The circuit.

Reaction operates on to both aerial and anode inductances, stimulating oscillation in one codl

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 war-
ranted, for with its position in the circuit
directly in contact with the H.T. lead
it stands a chance of being rendered com-
pletely 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 construc-
tion 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 straight-
forward 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 advan-
tages particularly with regard to the elimina-

THE WIRELESS WORLD AND RADIO REVIEW DrceEMBER 27, 1923

the aerial and closed circuits in conjunction
with the tuned anode circuit. These advan-
tages 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 description,
while for those who need it, an additional

The finished instrument.

tion of interference 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

It is compact and simple to manipulate.

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 instru-
ments. The series tuning arrangement gives
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a maximum of potential across the inductance
and a further degree of selectivity is obtained
by the tuned anode circuit.

Now, as to self-oscillation, considerable
advantage is gained by feeding back on
to the aerial cir-
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coils, though @ point of vital importance is the
divection and disposition of the windings and
the manner in which they are connected in the
circuit. These details will be given later.
Thus, the reaction coil is placed between the

aerial and tuned

cuit to nullify the
damping produced
by resistance and
other losses. The
question of local
interference may
be set aside at
once, forwhenever
a high-frequency
amplifier is effi-
ciently used, with
or without re-
action, the aerial
circuit is certain
to be energised,
and the greatest
degree of inter-
ference is caused
not when the set
is ‘“ howling,” or
emitting a shrill
note, but when it
has that sensitive
sound so sought

after by the
listener.
Whilst aerial

circuit losses are
reduced by re-
action, a degree
of coupling back
between the tuned
anode inductance
and the reaction
coil gives an ex-

tremely  critical
control of self-
oscillation, and

can balance out
the tendency to

anode coils in a
three-coil  holder.
Tightening the
coupling of the
aerial coil stimu-
lates  self-oscilla-
tion, whilst in-
creased  coupling
with  the tuned
anode inductance
nullifies it, and a
suitable  balance
accompanied by
careful tuning can
easily be struck
which will give a
steady and critical
degree of oscillation
over the enfire
range of the con-
densers.

CONSTRUCTIONAL
CONSIDERA-
TIONS.

Coming to the
actual design, such
points are con-
sidered, as type of
components to be
used, cost, weight,
compactness and
portability, ease
of construction,
convenience  of
manipulation and
quickness of
tuning, and such
unique features as

oscillate  created
by the grid-plate
capacity of the
high-frequency
valve.  This is
the aim in the neutrodyne receiver, but
with the arrangement here described it is

which are hinged together.

achieved incidentally, and inductive as well

as capacity feed-back is obtained by adjusting
the relative positions of a pair of plug-in

accessible, and when closed occupies a minimum of space.

may have ap-
The interior. Components are aitached to three of the sides, pealed to the de-
Everything 1is immediately signer. On the

question of com-
ponents there is
considerable scope, as the market carries
ample efficient and well-designed ap-
paratus. Those used by the author are
mentioned inasmuch as their dimensions
and positions for drilling of holes, ete.,
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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 Tele-
phone Company, having specially shaped
plates to give uniform tuning, and fitted
with verniers. Aerial circuit 00005 mifds.,
anode circuit 0-00025 mfds.

Three filament resistances by T. C.
Ball, which are very compact, and type A

THE WIRELESS WORLD AND RADIO REVIEW  DrceEmBER 27, 1923

Three batten-type valve holders.

Two Dubilier condensers, type 600A,
0-00025 mfds. and o-001 mfds.

Two intervalve transformers by the
Marconi Scientific Instrument Company,
mounted in cases.

One “ Ever-Ready ” battery for grid
cells, type No. 1450. v

Two T.C.C. condensers, each 1 mfid.,
and fitted with strips for mounting.

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 -0-06 dull
emitters.

Two telephone jacks, with a pair of
break contacts for switching off the fila-
ments when the jack is removed, Edison
Bell.

A Burndept three-coil holder which is
geared, gives critical adjustment, and does

not allow the heavy coils to fall when the.

holder is mounted on the top of the set.

Three dozen small connectors, M.S.1. 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 up by apparatus projecting from another,
spaces presented behind one face are taken and hence the entire space is filled.
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Dimensicnal drawing of the panels to which components are atéached. Left : Top and underside of top panel.
Right upper figure : Ebonite front panel. Lower : Back panel. Drilling: A, 17 dia. ; B, §" dia.; C, 7/16"
dia.; D. §" dia.; E, } dia.; F, 5[32" dia.; @, 532" dia. and counltersunk for No.4 B.A. serews
H, "’ dia. x 3/16” a!eep on tmders:de J, tappcd No. 4 B.A. X 3/16” deep on underside ; K, tapped
Nn 4 B.A. x }” deep, centrally in edge of panel ; L, tapped No. T B.A. X 3/16” deep on underside.

(To be concluded.)

ITALIAN AMATEUR TRANSMIT-
TING STATION.

It is interesting to watch the progress
made by experimenters on the continent.
The apparatus shown is operated by Giulio
Salour, and the station is situated in Venice,
We understand that this station is the only
licensed amateur transmitter in Italy. Tests
are at present taking place daily from 8 to
9.30 G.M.T. on a wavelength of 200 metres.
Reports of the reception of these transmis-
sions will be welcomed.

1 MT. The valve is a 250 watt type of French manufacture.
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SHORT WAVELENGTH TRANSMISSION.
THE MASTER OSCILLATOR SYSTEM.
By W. JamEs.

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,
Y A s
—O
(o, -0
O
s
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. 1, 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 V,;. The plate circuit is
connected to a source of high voltage, HT,
through the air core choke coil, Chy. The
portion of the plate circuit carrying oscillating
currents consists of the blocking condenser
C,, which is connected to the inductance
coil L, at tapping T,. The earth end of
L, is joined to the filament heating battery.
The aerial circuit consists of the aerial,
that part of coil L; between the tap T,
and earth, and the earth or counterpoise.

The exciting circuit is represented by the
coupled coils Ly and L,, and the generator
of radio-frequency energy H.F.

1.—THE CHOKE CoIL.

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

to negative H.T., and the-filament battery.
Any radio frequency energy which might
flow in this eircuit 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 10 or 20 watt, this coil
may be about 350 turns of No. 30 D.S.C.
wound on a tube 3 ins. in 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 its use may be troublesome.

The insulation of this coil should be
carefully attended to. Apart from its being

H.F.

!
{
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Fig. 2. The amplifier, or power circuit.
Oh, = 350 turns of No. 30 D.8.C., 3 inches dia-

meler.

C; = 0:0005 uF to 0:002uF.

L, = 10 or 12 turns of No. 12 bare copper wire
or strip, 6 inches diameter, and 30 turns of
No. 20 D.C.C., 5 inches in diameter ; or,
35 turns of No. 12 copper wire or strip.

L, = 20 turns of No. 20 D.C.C. 5 inches in
diameter.

at high potential to earth, which is obvious
from the figure, a considerable radio-
frequency voltage may be generated across it.
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It will be clear that a coil with a small
inductance (nearly 4,000 pH), 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 C,.

The stopping condenser C, is for the
purpose of breaking the circuit: plate,
T;, L;, 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 0-0005 and o0-002uF.

The full plate voltage is across this con-
denser, sothat itshould be well made, and con-
structed 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 high-
frequency currents, means that the condenser
must be well made, and capable of with-
standing a direct current pressure several
times greater than that of the plate circuit

power supply.

3—THE Tap, T,.

The tap, T,, 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 posi-
tion of the tap changes the coupling.

If the tapping is made low down on the
coil L;, 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, is included
between the point T, 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 propor-
tionately 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.

THE WIRELESS WORLD AND RADIO REVIEW
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4—CoIL L;.

This coil may be divided into two portions;
that required by the plate circuit, included
between T, and earth, and that portion in
the aerial circuit, T, and earth.

The inductance between T, 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,
and earth is decided by the wavelength.
When a condenser is connected in the aerial
circuit for the purpose of reducing its wave-
length, the tuning inductance may be about
10 or I2 turns, 6 ins. in diameter. The coil
should be very carefully wound with heavy
gauge copper, preferably strip. For small
power sets, bare No. 12 gauge wire, with
the turns spaced about } in. apart is satis-
factory, 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, 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; and T,
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,
and T,, 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, and T, with clips, and if the coil is con-
structed so that ‘it stands upright, it is an
easy matter to obtain fine adjustments
by placing the clips on any part of the wind-
ings. In general, there is no necessity to
make adjustments of the anode tap T,
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 con-
nect a well-insubated variable condenser
between T, and earth. This reduces the
inductance required in the coil. The con-
nection is not greatly to be recommended.

5—THE GRID CIRCUIT.

The grid circuit contains a coupling coil
L, It is shown coupled to the source of
radio-frequency oscillations, H.F. through
the coil Ly,  When oscillations with a given
frequency, are generated by the H.F.
generator connected to coil L, oscillations
aré induced in the coil L,. The magnitude
of the oscillating voltages induced in the
grid circuit of V, 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 V..
In any case, when a valve is used as the
source of H.F. oscillations, it will in general

HT=

The oscillator connections.

Chy = 350 turns of No. 40 D.S.C., 3 inches in
diameter.

Cy = 0:0005 uF to 0-002 uF.

L, = 35 turns of No. 18 bare copper wire,

6 inches in diameter.

Fig. 3.

Oy = 00005 uF, well insulated.
Cy = 0-002 pF.
R, = 10,000 to 15,000 ofums.

be satisfactory if it is rated at about
5 to 10 per cent. that of V.

The coil may consist of a winding of
No. 20 D.C.C. Generally about 20 turns are
required. The coil should fit inside coil L,
which is 6 ins. in diameter (section g).

6.—OPERATION.

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 of the amplifier
tuning circuits do not change the frequency
of the oscillating energy to any great extent.
The operation will be more fully dealt with
in a later section.

#—THE OSCILLATOR, B.

A convenient method of generating oscilla-
tions is shown in Fig. 3. The coil L, has
tappings taken, as shown, at T for the plate
circuit, T, for the filament, and Tj for the
grid circuit. The condenser C; is connected
across the inductance to tune it to the
frequency required. The frequency is de-
termined by the position of T; and Ty as
well as the condenser C; Condenser G,
is the stopping condenser, and Chy 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 CoIL AND STOPPING CON-
DENSER.

The function of the choke coil, Ch,, and
stopping condenser, C;, was described in
sections T 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 0-0005 and o-002uF,
and be able to withstand about 1,000 volts.

9.—INDUCTANCE. L.

~ 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. 18 bare wire,
with the turns spaced about } in. apart.
If a skeleton construction former is used
the losses will be lewer, and it is easier to
properly adjust the circuit by placing the
clip contacts at any part of a turn.
10.—CONDENSER C;.

The purpose of the variable condenser Cg
is to tune the coil L;. 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 L;, and the valve wouid not operate so
easily as a genecrator.

The condenser may have a maximum
capacity of o-0oo5uF. 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 wvariable con-
denser having a few plates well spaced.
11.—THE GrID CONDENSER AND LEAK.

_ The function of the grid condenser C,,
and leak R,,is to provide the grid with a
suitable mean negative potential with respect
to the filament. The wvalues, 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 adjtstment of the grid leak is im-
portant, 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
also reduces the filament current required
for oscillations.
12.—TuE COMPLETE CIRCUIT.

The complete circuit of the master oscilla-
tor transmitter is given in Fig. 4. It con-
sists of the amplifier of Fig. 2, and the oscilla—
tor of Fig. 3.

A : B

T, CH, |

L - IO —o-u,
C

|
T | CH, .
. | HIOT O +u,,

' |

I
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|
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l

{
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i
Ll —— O —H.T.

e—3 !
Fig. 4. The combined oscillator and amplifier. Values as above. Cy = 0002 uF. R, = 10,000 to

15,000 ohms.

0-002uF, and 15,000 to 10,000 ochms. Some-
times a resistance so low as 5,000 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 satis-
factory.

The grid leak may be constructed by
winding a bobbin with No. 44 D.S.C. re-
sistance wire, such as German silver or
Fureka; No. 44 German silver wire has
a resistance of 40,000 ohms per 1,000 yards,
and Eureka, 83,600 ohms per 1,000 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 con-
struction has the additional advantage

* — (Choke coil, 200 fo 300 turns of No. 40 D.S.C., 2 inches in diameter.

To the amplifier grid circuit we have added’
the grid condenser and leak C, R;. These
are, of course, essential components.

The grid condenser may have a value
of 0-00zuF, and the leak a resistance of
15,000 to 10,000 ohms, or even lower,
depending on the valve V; and the value of
its plate voltage. The leak should be con-
structed as in section II 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. 40 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 wil be described in the next issue.)
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THE THERMIONIC RECTIFIER
FOR BATTERY CHARGING.

By R. L. Smits-Rosg, Pr.D., M.Sc., D.I.C,, AR.C.,, AMIEE.

(Concluded from page 318 of previous issue.)

II.—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 o-75 ampere, and interme-
diately. The rectifier set is compactly made
up in a sheet metal case, about 8 ins. high
by 6} ins. square, weighing about 10 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 115 volts 50 cycles alternating
current. With the reactance only connected
in circuit, the consumption was 1 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 110 volts. Commencing
with 1 cell, a gradually increasing load of
accumulators was connected direct across
the charging leads and the input and out-
put measured in each case.

The output current was observed simul-
taneously on a soft iron A.C. ammeter and
also on a moving coil D.C. instrument,
these giving the R.M.S. and mean values
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 Wireless 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 out-
put circuit and the readings of these in-
struments 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 increased from o to
31+0 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 wvariation only
occurs, however, when the load is changing,

o.C. -

ouUTPUT
+
- =
=3 - FUSE
Pl =l
- -
P} et [
- o
- - [
P - »
AC.
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 12'5
watts when charging a battery of eight to
nine cells at 18 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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() 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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Operating characteristics of Tungar
rectifier.

Fig. 6.

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 com-
menced, 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 ions driven
towards it.

(¢) 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 o-g6
ampere to 0-72 ampere, the battery voltage
meanwhile rising from 15:3 to 164 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
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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, (4) 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 g-x wvolts,
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 react-
ance connected to the charging leads is
about 31 volts, when no charging current
is passing.

(¢) CHARACTERISTICS OF THE TUNGAR VALVE.

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

N__E—odlame

A VAN

NS N\

AN AN A

o T l——oss5ame

Fig. 1. Oscillograms of input current to rectifier :
‘A. Battery disconnected ; supply=115v. 50 cycles.
B. Battery on charge receiving 026 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
11-3 volts, the actual value depending upon
the temperature of the cathode. With the
commencement of current flow through
the wvalve, the P.D. between anode and
cathode falls rapidly, finally attaining a
steady value at about g volts (Fig. 10).
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When the filament is initially heated
and the anode voltage is sufficiently raised
to pass a current of I3 amperes through
the valve, the filament current may be cut

. 1VOLTS -0 VOLTS
A -\- ; ; ;E i 5 : i 637VOLTS
[\ =)

i lslAws

0006 sec ] | ~0-020 SEC.

W

o

Fig. 8. Tungar Rectifier charging 24-volt bottery at
0-26 ampere from supply at 115 volts 50 cycles.
A. P.D. anode to filament.
B. Output current to battery.

off, and the valve continues to pass the anode
current, which may be varied from o0-65
up to ¢-0 amperes, the anode potential
meanwhile falling from 15-2 to II-0 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. To. 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 g 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. 9.  Resistance-current characteristic for fila-

ment 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
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a manner analogous to that of the Duddell-
Poulsen arc.?

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
# amperes direct current to start the anode
current through the valve. When this
current, reached a value above 0-5 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
G \
= \\
o) N
e M
= ™~ WITH FILAMENT CURRENT.
5 10 EENEER
hz_, N "WITHOUT FILAMENT CURRENT,
=
.
e
g5
z
<
a
o

o 2 4 6 8 10
CURRENT ANODE TO FILAMENT IN AMPERES.

Fig. 10. Anode current characteristics of Tungar
valve with and without filament current.

be much whiter. This phenomenon illustrates
the persistence of ionisation in the valve
as mentioned under (b) above.

Fig. 11 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 5.1 amperes.

(f) ConcLuUsIONS.

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

+ British Thomson, Houston Company. British
Patent, 103,047/1917.
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Pig. 11. Oscillograms of rectifier operating on

50 cycles A.C. 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 are
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 #%5-volt
bulb, although this is probably in excess
of the average life under normal conditions.

NOVEL IDEAS

AND INVENTIONS.

Abstracted by PuiLip R. Coursey, B.Sc., F.Inst.P., AM.LE.E.

Soft Valves Having ¢ Hard ’’ Charac-
teristics.

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 electrons move,
other conditions remaining the same, the
greater will be the ionisation set up. Hence

FRAME.
AERIAL

TABLE

I

Fig. 1.

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 1s
sketched in outline in Fig. 1.

Mounting Flat Coils.

A method of mounting
flat coils is sketched in
Fig. 2. It comsists 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 c
which the ends of the
winding may be joined and
with plugs for fitting into N
a standard coil holder §
socket.

Fig. 2.

D1

* British Patent No.
dinquer (Paris).

1 British Patent No. 195134, by G. H. Moody and
H. D. Butler.

195310, by P. Hemar-
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SUCCESSFUL AMATEUR TWO-WAY
COMMUNICATION

WITH US.A.

By 2KF.

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 commu-
nication for 2} hours, the test ending in full
daylight, at 830 am., GMT, 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 1 am indebted for having

arranged matters, and who put the American

The transmitling and
receiving  equipment
at French 8 AB.

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 Ameri-
cans, 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 20M 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 pos-
sible. To this request
F8 AB kindly com-
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plied, and informed the Hartford station of
G 2 KF's wavelength and note.

A1l 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 am., GMT,
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 Q8T. QRA.?”

After this there was slight QRM on the
American side, but within the next few

The first British Station to effeet successful two-way working with America.
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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 all. This point
scems 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
slowly—very slowly—both stations began to

. ;

e )
-
s
-
& -
.

Mr. Pariridge’s station

worked American 1 MO on the morning of December 8th.

minutes 2 KF was being received well with
no call for repetition of transmissions.

Messages of an experimental nature regard-
ing power and aerial current were then
exchanged, and then A1 MO gave the British
station messages of congratulation for
Mr. H. S. Pocock, of the Wireless World and
Radio Review, Mr. W. Burnham and Mr. P. R.
Coursey, who is arranging the tests this year,
from Messrs. Schnell and Warner, of the
ARRL.

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 touch until about 8.30 a.m., when
the American could not read G 2KEF,
although reception went on here until the
last message came over at 8.27, when A 1MO
said, *“ Goingnow Q.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 the
signals became inaudible, and these two
stations 3,500 miles apart, using amateur-
made gear and very small 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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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 2KF to “stay till
fading out,” which he did at 8.25 am.
British 2 SH was working at the time, and
several 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 Hartford. During one period of
the transmission a fowl from a neighbouring
run flew over on to the wires of the counter-
poise, which came into contact with some
damp woodwork, causing the aerial ammeter
to jazz somewhat, and 1 MO was asked to
wait a mimte, the operator this end rushing
out and persuading the offender to move
with the aid of a few half bricks and things !

It was very remarkable that communica-
tion should have been possible for such a
long period, and more remarkable still that
A 1 MO should have reported signals from
2 KF as being stronger than those of the
American Pacific Coast stations.

THE WIRELESS WORLD

Aerial of 2 KF

AND RADIO REVIEW
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No special arrangements had been made
by the British station, and the aerial current
was only 1'8 amperes. The American was
radiating 25 amperes, with an input,
according to his own statements, of 400 watts.
The equipment at 2 KF is entirely of amateur
construction, and the circuits on both trans-
mitter 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 apparatus used was an
ordinary detector and © L.F. set, using a
vario-coupler type of tuner, which is always
in use at the station, and covers all wave-
lengths from 100 to 1,100 metres, having,
of course, ““dead end ™ switching arrange-
ments.

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 1 D.H.
circuit loosely coupled to the aerial, and the
valve employed was a Mullard o-150, which
has been re-filamented 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 100 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 Croydou Air
Station for W/T purposes. The type of
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Aerial system of 2KF.

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 crltlcal adjustments
to be made.

The arrangement was 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 rcason being obvious.

The aerial consists of a three-wire flat top
of the inverted “ L 7 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 N.N.I.
by SS'W. The wires are 7/22 enamelled
copper. A five-wire counterpoise is used, and
is of fan type, supported 7 feet above the
ground, and extending a short distance
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beyond the aerial at the free end, the wires
being 1/16 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 there are a great number of other aerials
in three directions all very close to the
masts, and two of these are only about
12 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 2KF com-
menced his radio activities in 1911, 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 com-
munication has once been established he
predicts that it will not be very long before
many more British amateur stations are
working across the Atlantic.
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Transmitter circuit of 2KF.

One point of interest to transmitting
enthusiasts is the importance of carrying
out these tests as far as possible according
to some definite programme, 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



416

one of the British stations effects communi-
cation, 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
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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 1s coming
through.

* * * *

{Since preparing this account of the first
success 2 KF has been again in communica-
tion on two or three nights by arrangement
with 1 MO, and has been equally successful,
receiving  messages of  congratulation
addressed again to The Wiveless World and
Radio Review, the Radio Society of Great
Britain, and to Senatore Marconi.—EDITOR.]

E * * *

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 28th about half-an-hour
after 2LO had ceased transmitting to
America. I was searching round for KDKA
when I heard a station about R.5 sending
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morse, perfectly steady, and with no fading.
This turned out to be 1 MO, of Hartford,
Connecticut, calling F 8 AB. They very
soon gotinto touch, apparently without much
difficulty, and congratulatory messages were
exchanged, including,  Greetings for the
first time by amateur radio,”” sent to General
Ferrié and Dr. Pierre Corret. Also 8 AB
sent a message to be relayed to WNP,
ss. Bowdoin. Station 1 MO was being
operated by Messrs. K. B. Warner and
F. S. Schnell of the American Radio Relay
League. Very soonanother American station
(1 XAM) was heard trying to attract the
I‘renchman’s attention, which he soon
managed.to do. This station was not quite
so strong as 1 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. Thistime it was 1 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 most in-
teresting receptipn of American signals, was
at 11.25 p.m. on Monday, roth inst. I may
say that although I have heard some dozens
of American amateur transmissions, this
was the first time I had done so hefore
midnight. I had been talking to a friend
about the absence of fading on the short
waves, when I switched on my receciver
and very 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 1MO was about R.5 on one valve
Mr. F. S. Schnell was telling F 8 AB that
he had not been in bed 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 thc 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 with the other side. Signals
were exchanged between 2 SH and 1 MO
during the period from 4.45 to 8.10 on the
morning of December 12zth.
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Meteorological and Other European Wireless
Telegraphy and Telephony Stations.
LIST OF ADDITIONAL TRANSMISSIONS.

Time

G.M.T.

0105

0105

0502
0515
0516
0530
0350

0602
0605
0015
oH16

0702
0705
0705
0705
0705
0715
0715
o716
o716
0725

0802
o816
0816
0844
0847
0850
0900

0900

0902
0905
0915
0916
0955

1002
1005
1016
1025
1030

1102
1105
1116

1202
1216
1250

1300
1302
1305
1305
1305
1305

Station.

Cranwell
Guernsey

Abbeville . .
Dijon
Nancy
Annapolis
I.e Bourget

Abbeville ..
Strasboury

Dijon

Nancy

Abbeville ..
Strasboury
Andover

South TFarn mmu“h
Guernsey ..
Dijon

Fauske

Nancy

Cologne

Reval

Abbeville ..
Nancy

Cologne

Le¢ Bourget
Le Bourget
Le Bourget
Air Ministry

Air Ministry

Abbeville ..
Strashourg
Dijon
Nancy ..
Abu Zabal

Abbeville ..
Strasbourg
Nancy
Dijon
Koénigsberg

Abbevile ..
Strasbourg
Nancy

Abbevilie ..
Nancy
Reval

Sevastopol
Abbeville ..
Strasbourg
Andover

South F arnbowugh
Guernsey .

Call

Sign.
GFC
GEY

AZA

FNI

FNC
GEK
FNB
FNB
FNB
GFA

. GFA

FNI
FNS

FNC
suc

FNI
FNS

FND
KO

FNI
FNS
FNC

FNI

AZA
RCT

FNS
GFI
GFQ
GEY

Wave-

length.

1,300
1,300

1,680
1,350
1,720
17,145
1,680

1,080
1,720
1,350
1,720

1,680
1,720
1,300
1,300
1,300
1,350
1,800
1,720
1,680
1,900

1,680
1,720
1,680

900
1,400
1,680
4,100

1,300

1,680
1,720
1,350
1,720
11,000

1,680
1,720
1,720
1,350
2,200

1,680
1,720
1,720

1,680
1,720

1,900 -

2,500
1,680
1,720
1,300
1,300
1,300

C.W.
C. W,

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

C.W.
C.W.
C.W.
C.W,

CW.
C.W.

CW. -
CW.J
C.W.
Spark
C.W.
C.W.
Spark

C.W.
C.W.
C.W.
C.W.
CW

C.W.
C.W.

C.W.

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

C.W,
C.W.
C.W.
C.W.
C.W.

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

Spark
C.W.

|

SISISIgH:
sE=s

Remarks.

Synoptic report.

Synoptic report; transmitted im-
mediately after Cranwell report.

Aviation weather report.

Aviation weather report.

Aviation weather report.

‘“ Angot "’ weather bulletin.

Repetition of ‘“ Météo Europe.”
observations.

Aviation weather report.

Aviation weather report.

Aviation weather report.

Aviation weather report.

0100

Aviation weather report.
Aviation weather report.

Synoptic  reports transmitted in
succession by stations named.

Aviation weather report.
Norwegian weather bullétin.
Aviation weather report.
Aerial route report.
Esthonian synoptic report.

Aviation weather report.

Aviation weather report.

Acrial route report.

Calibration wave.

Calibration wave.

Calibration wave.

British Isles weather forecast and out-
look (commencing January 1st, 1924).

Weather forecast in code.

(Time of sending may vary slightly.)

Aviation weather report.

Aviation weather report.

Aviation weather report.

Aviation weather report.

Egvptian weather bulletin.

Aviation weather report.
Aviation weather report.
Aviation weather report.
Aviation weather report.
Weather forecast for Eastern Baltic in
German.
Aviation weather report.
Aviation weather report.
Aviation weather report.

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

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

Synoptic  reports transmitted in
succession by stations named.
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Time Call Wave-
G.M.T. Station. Sign length.
1310 Freidrichsort KBK 720
1315 Dijon FND 1,350
1315 Fauske LDW 1,800
1316 Nancy FNC 1,720
1340 Malta GHA 4,800
1350 Libau .. KCB 1,200
1350 Le Bourget FNB 1,680
1402 Abbeville .. FNI 1,680
1416 Nancy .. FNC 1,720
1430 Bucharest-Herestran BUC 8,150
1500 Air Ministry GFA 1,300
1502 Abbeville .. FNI 1,680
1516 Nancy FNC 1,720
1530 Brussels OoPO 1,100
1602 Abbeville .. FNI 1,680
1616 Nancy FNC 1,720
1700 Grudziadz. . AXK 10,300
1802 Abbeville .. FNI 1,680
1805 Andover .. GFL 1,300
1805 South Farnborough GFQ 1,300
1805 Calshot .. GEY 1,300
1805 Strasbourg FNS 1,720
1815 Fauske LDW 1,800
1815 Dijon .. FND 1,350
1930 Bucharest-Herestrau BUC 8,150
2000 Air Ministry GFA 4,100
2000 Air Ministry GFA 1,300
2055 Reval AZA 1,900
2210 Moscow RAI 5,000
2215 Sevastopol RCT 1,500
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System. Remarks.
Spark  Synoptic report.
C.W. Aviation weather report.
Spark Norwegian weather bulletin.
C.W. Aviation weather report.
C.W. Weather bulletin.
Spark Latvian weather bulletin.
C.W. Aviation weather report.
C.W. Aviation weather report.
C.W. Aviation weather report.
C.W. Roumanian svnoptic report.
C.W. Weather forecast in code (time of send-
ing may vary slightly).
C.W. Aviation weather report.
C.W. Aviation weather report.
Tele- Weather bulletin.
phony
C.W. Aviation weather report.
C.W. Aviation weather report.
C.W. DPress message in French.
C.W. Aviation weather report.
E w ) Synoptic  reports transmitted  in
C'VV.[ succession by stations named.
C.W. Aviation weather report.
Spark Norwegian weather bulletin
C.W. Aviation weather report.
C.W. Roumanian synoptic report.
C.W. British Isles weather forecast and out-
look (commencing January 1st, 1924).
C.W. Weather forecast in code (time of
sending may vary slightly).
Spark  Esthonian svnoptic report.
Spark Russian synoptic report.
Spark Navigational warnings (in Russian).

“ 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 radio-
telegraphy. A short summary of the notable
events of the past year has been written by Mr.
W. H. Nottage, and Mr. H. 8. 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
Development,” 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 Ampli-
fication,” by W. 8. Barrell, ‘ Transmission,” by
Major H. C. Parker, ““Mast Construction,” by
F. J. Ainsley, ‘ Aerials and Earths,” 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. 8. James, in which is demon-
strated the practical application of the tables and
data found in another part of the book.

Mr, W.G. W. 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 liat 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
trangmissions 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 every listener and experi-
menter.



DecemBER 27, 1923

THE WIRELESS WORLD AND RADIO REVIEW

419

Amateur Transmissions in Three Languages.

Tt will be of interest to readers to know that
the well-known French amateur of Transatlantic
Tests fame, Dr. Pierre Corret, of Paris, has lately
been sending out Morse transmissions under the
call sign of ‘8 AE2.”” He works at 11 p.m.
on Monday, Tuesday, Thursday and Friday of
each week, and

house under the control of the broadcasting com-
pany, which will collect the amount due to it
on every set as a contribution towards the expenses
of broadcasting.

A Cipher Wireless Transmitter.

A new German machine for the transmission of
wireless messages
in cipher was tested

sends out the fol-
lowing message in
French, English,
and HEsperanto:—
*“ Wireless amateu:s
who hear these sig-
nals are requested
to be good enough
to report to Dr.
Corret, 97 Rue
Royale, a Ver-
sailles, Paris, how
these signals have
heen received.”
Dr. Corret first
oives the general
call HCQ de
8 AE 2,’? then the
call in  French,
English, and Hs-
peranto, on a wave-
length 200 metres.

We trust that
this little experi-
ment will ineet with
the success it de-
SeTVes.

Plans for Irish

Broadcasting.

An outline of
a scheme for an
Irish Broadcasting
Company forms the
subject of a White
Paper which the
Postmaster - Gene-
ral proposes to

submit to Parlia-
ment at an early
date.

The proposed
company will have
no official connection with the Government, and
will have a guaranteed capital of £30,000, the
bulk of which will be provided by firms interested
in the wireless industry.

Private receiving sets will bhe licensed, and all
apparatus will be imported through a clearing-

telephony transmitler.

Mr. Gerald Gray, of American 3 CG is here seen beside WJIZ's
Mr. Gray’s transmissions from 3 GG
have more than once been heard in England.

on December t1th,
states the Berlin
correspondent  of
the Times. 'Tele-
grams  exchanged
between Dr. Hofle,
the German Minis-
ter of Posts and
the Swiss Postal
Administration at
Berne were cor-
rectly decoded.

It is claimed as
a result of this
experiment that no
unauthorised re-
ceiver can decipher

messages des-
patched on the
new machine,

There is mno loss
of time in trans-
mission.

Glasgow Broad-
casting Heard
in the Arctic.

Qur readers will
be interested to
learn that WNP,
the MacMillan ex-
pedition ship Bow:-
doin, has reported
reception of Glas-
gow’s transmission
during the recent

Transatlantic

Broadcasting Test.
The news is con-

tained in a radio-

gram sent from
the Bowdoin to the

American Radio Relay League, Hartford, Conn.

The message runs : ** Heard hroadcasting station at

(Glasgow, Seotland. Music and calling America

very QSA here to-night.”

For the benefit of those who may wish to attelpt
reception of the Bowdoin’s signals, it may be stated
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that WNP transinits a 500-word story of the
expedition every Monday morning at 6 a.m.
(G.M.T.), generally on a wavelength of 220 metres,
although, we believe, 185 and 300 metres are
occasionally employed.

West Indics Wircless.

The Post Office has placed contracts in this
country for the equipment of several wireless
stations to operate between various islands in the
West Indies and for new cables to connect the
main islands.

There will be seven wireless stations, one each
at the following places : Barbados, St. Kitts, Antigua
Dominiea. St. Lucia, S$t. Vincent, and Grenada.
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OUR TRANSATLANTIC BROAD-
CASTING TESTS,

We print below a continuation of our list of successiul listeners
in this country :— )

W, H. Jennings, Trefrew, N. Wales .. WGY 3 valves.,
H, B. Gardner, Barnet .. 5 WGY e —
Norman H. A. McKee, Portland WGY R
) (Flewelling)
Wm. Redpath, Co. Antrim WGY . Marconi-
phene Va.
Capt. Edgar Elwcll Winkleigh, N. Devon waY .. 5 valves.
H. Monkhouse, Manchester .. WGY . O V—2
Rev. D. Richards, Pembroke WGY e —
John H. Childs, Barrow-in-17 WGY .. 5 valves.
Leslie Ward, near Liverpool WGY 0—V—0
Vernon West, Levershulme GY I-—-v—1

E. J. White (8 MU), Blackley, Manchester WGY wia - -
J. A, Walshaw (5 €U), Otley, Yorks .. W i ZN—2
FSM.S., Leeds .. . .. W i

4 valves

recent fests.

Proposed Edinburgh Broadcasting Station.

The establishment of a wireless relay station in
Edinburgh, referred to in our issue of December
5th, has been discussed at a meeting of the Edinburgh
and District Radio Society.

With regard to a suggestion that selfishness
on the part of owners of valve receivers induces them
to oppose the installation of a loeal station, the com-
ment was made that neither valve nor erystal
receiver within 10 miles of a broadeast station is
able to hear other stations without complicated
appliances. This would indubitably
crystal set to hearing one station, and one only,
whereas the use of valve receivers can eliminate more
easily any undesired signals, and the longer pocket

C. Giles, Sherwood, Notts WGY
Burning the midnight oil in New York. Our photo shows Mr. Arthur Lynech (Editor
of “ Radio Broadeast™) listening for the British Broadcasting Stations during the
The newspaper reporter is busy taking down particulars of the stations
and items received.
Evaus, Nr. Walsall WGY 1—v—1
. . WOR(?)
H. D. Kirk, Birmingham WGY 4 valves.
Hudson, Birchfield WGY 5 valves.
Bickley, Birchfield -
James, Four Oaks wWGY 2 valves.
WOR
Dewsbury, Walsall WGY .. 4 valves.
B, Hall, Handsworth . .. WGY .. 3 valves.
Bromiey, Stafford s s .. WHAZ .. 4 valves,
Pediing, Stechford 4 ar .. WGY(?) .. o—v—2
C. Giles, Sherwood, Notts GY 4 valves.
H. Joncs, Cannock, Stafls 5 .. WGY(?) .. 3 valves.
E’.Tlfj.galﬁman, King's Heath. Birm'Lumn WGY s, —_
D . T. Park r, near Derby i WHAZ(?) .. 1—-v--2
limit the  Y'g' Randall, Sution Coldicld weY .. 3 valve.
J. Howells, Newport, Salop Vi .. WGY £t —_
C. G. Gardener, Leicester .. .. WOA(Z) .. 2 valves.
F. J. B. Whitfield, Newport, Salop WGY .. 3 valves,
A. I. Bromley, Leicester i WGY . -
Arthur Brown, Staffs .. WHAZ .. 4 valves

can afford more elaborations.
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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 name as
Dodman, of Qakridge Avenue, Summit, New
Jersey, and three messages were successfully passed.
[t is interesting to note that Mr. Simmonds was
using an A.T. 40x valve, operating from a plate
supply voltage of 900, and passing a current of
32-35 milliamperes, i.e., an approximate input of
30 watts.

This is the fourth successful amateur attempt at
Europe-America two-way working, and in this
instance a record is probably created in view of the
small power used

Calls were also heard from 1XO and 2BQ
(Canadian), hut were too weak for satisfactory
working.

The Schools Radio Society.

A large number of exhibits contributed by men-
bers of the Schools Radio Society was on view
on the stand of the Radio Society of Great Britain
at the recent All-British Wireless Exhibition at
Shepherd’s Bush. The standard of workmanship
was exceptionally high and many original features
were apparent in the designs.

At next year’s exhibition it is hoped that the
Schools Radio Society will have its own stand.
In addition consideration is being given to the
possibility of awarding a shield to the school
carrying out the best all-round wireless work for
the year.

Correspondence.

To the Bditor of Tur Wirsnuss Wortp AND
Rapnio ReviEw.

Sir,—With reference to the article entitled
“ An Easy Method of Winding Honeycomb Coils,”
September 26th issue, I have experimentally
determined the wavelengths to which coils wound

with wvarious turns will tune. Particulars are
given in the table below.
Max. WAVELENGTH
NumBER OF TURNS, {Metres).
On average aerial with
00075 uF condenser.
25 400
35 520
50 740
80 1,010
110 1,450
150 2,000
210 2,700
280 3,470
380 4,750
500 6,500

Epwarp L. . RoBBINS

South Kensington, W.
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¢« Distortion in Radio Telephony.”’

A small but important error crept into the report
of Captain Maurice Ainsley’s remarks during the
discussion on the above paper, on page 328 of our
issue of December 5th. The capacity which was.
mentioned as having been put across the secondary
of the L.F. transformer should be -002 or 003
microfarads, not ““two or three mierofarads,” as
printed.

New Microphone Amplifier Design.

This instrument has heen evolved for loud speaker
working without the use of valves. The construc-
tion combines a relay of special design with the
loud speaker and a small local current is made use
of, such as can be obtained from a single dry cell.
Clood results are given with the instrument from
a crystal set providing the original signal is reason-
ably strong. Of course, even when operated
behind a single valve set there is still a considerable
saving of battery current.

L

The * Crystavox > Amplifier and Loud Speaker,
by Messrs. S. @G. Brown, Lid.

e

FORTHCOMING EVENTS.

THURSDAY, DECEMBER 27th.
Plymonth Wireless and Scientific Society. At 8 p.m. At the
Y.M.C.A. Building, Old Town Strect. Gencral Discussion and

Questions.
FRIDAY, DECEMBER 28th.
Leeds Radio Society. At 7.3c p.n. At Woodhouse Lanc
United Methodist Church Schools, Lecture: * The Possibilities
of Crystal Reception in Leeds”” By Mr. D. E. Pettigrew (Hon.

Sec.).
WEDNESDAY, JANUARY 2nd, 1821, .

The Institution of Electrical Engineers (Wireless Section). At
6 p.m. (tea at 5.30). ‘' Some Experiments on the Screening ot
Radio Receiving Apparatus.” By Mr. R. H. Barfield, M.Sc.
(Student).
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Ladio Society of Great Britam,
TRANSMITTER AND RELAY SECTION.

The election of the Committee of the Trans-
mitter and Relay Section took place in the last
week in November. Nearly every member of the
Section sent in his postcard. Mr. Coursey headed
the poll, Mr. Child was second, Mr. Winkler, of
Edinburgh, was third, and Mr. Corsham, of Harles-
den, fourth. As Mr. Coursey is an ex officio member

of the Committee, the other three were asked,

to serve and have kindly consented to do so.

With regard to the 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, Trans-
mitter and Relay 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 1t 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 Section 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.
Stationery Office, 1923. 2s. 6d. net.

The second edition of this reference book con-
tains particulars of all weather reports issued daily
by wireless telegraphy 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 date 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, amend-
ments are issued from time to time and subscribers
may, if they wish, be placed on a mailing list and
be notified of these amendments. )

W.GLW.M.
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Calls Heard.

[The. Editor regrets that considerations of space
have compelled the holding over of this section until
the newt issue.]

Broadcasting.

REGULAR, PROGRAMMES ARE BROADCAST FROM THE
FOLLOWING EUROPEAN STATIONS :

GREAT BRITAIN,

ABERDEEN 2BD, 495 metres; B GHAM 51T,
475 metres; CARDIFF 5 WA, 435 metres ; GLASGOW 5 80,
420 metres ; MANCHESTER 2 ZY, 400 metres ; BOURNEMOUTHE
6 BM, 385 metres; NEWCASTLE 2 NO, 350 metres; LONDON
2 L0, 365 metres ; SBEFFIELD (Relay from £ LO), 3os metres.
Regular daily programmes. Weekdays, 11.30 to '12.30 p.m.
(2LO only), 3.30 to 4.30 p.m., 4.30 p.m.,5to 10.30 p.m. Sundays,
(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.m.

FRANCE.

PARIS (Eiffel Tower) FL, 2,600 metres. Daily, 6.40 to 7 am.
Weather Forecasts; 10.5 a.m. (Thursday and Friday), 11.15 %e
11.30 a.m , Time Signal and Weather Forecast; 12.0 noon, L ve-
stock prices; 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 ; 10.10 p.m., General] Weather Forecast.

PARIS (Compagnie Francaise de Radiophonie Emisei
‘“ Radiola ”’), SFR, 1,780 metres. Daily, 12.30 p.m., Cotton, ©
and Café Prices, News, Concert ; 1.45 p.m., First Bourse Report;
4.30 p.m, Bourse Closing Prices; ¢.45 p.m., Concert; 3.45 p.m.,
News and Racing Results; 8.30 to 9.30 pun., News; g¢.10 pm,,
Concert ; 10 p.m, to 10.45 p.m., Radio Dance Music.

ECOLE SUPERIEURE des Postes ot Télégraphes, 430 metres
3.30 to 4 p.m. (Wednesday and Friday), 7.45 p.m. to 10 p.am.
(Tuesday and Thursday), Tests (Music, etc.) ; 2.30 p.m. to 7.30 p.m.
(Saturday), Tests (Music, etc.).

NS, YN, 3,100 metres.

Daily, 9.45 a.m. to 10.I5 a.m.,
Gramophone Records.

BELGIUM.
BRUSSELS, BAYV, 1,100 metres, 1 p.m, to 5.30 p.m., Meteoro-
logical 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 (Heussen Laboratory), PCUU, 1,070 meires.
9.40 to 10.40 a.m. (Sunday), Concert ; 9.40 to 10.40 p.m., Concert ;
7.45 to 10 p.m. (Thursday), Concert.

THE HAGUE (Velthuisen), PCEK,
9.40 p.m. (Friday)}, Concert.

IJMUIDEN (Middelraad), PCMM, 1,050 metres.
8.40 to 9.40 p.m., Concert.

AMSTERDAM, PA 5, 1,100 metres (Irregular). 1o to 1r a.m,,
Concert; 5 to 6.30 p.n., Concert; 8.xo to 9.10 p.m., Concert.

1,070 metres. 8.40 to

Saturday,

DENMARK.
LYNGBY, OXE, 2,400 metres. #%.30 p.m. to 8.45 p.m., Concert
(Sunday excepted).

GERMANY.

BERLIN (Koenigswusterhausen), L.P., 4,000 metres. (Sunday)
10 to 1T a.m., Music and Lecture ; 2,700 metres 11 a.m. to 12 noon,
Music and Lecture. Daily, 4,000 metres, 6 to 7 a.m,, Music and
1%Ipeech ; I1.30a.m. to 12.30 p.m., Music and Speech ; 4to 4.30p.m.,

ews,

EBERSWALDE, 2,930 metres. Daily, 12 to 1 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, 1,800 metres. 7 am., 11 am. and s p.m.
Meteorological Bulletin and News ; 4,500 metres, 9 am., 2 p.m.
and g p.m., Concert.

KBEL (near Prague), 1,000 metres.

Daily, 6.z0 p.m., €oncert
Meteorological Report and News.

SWITZERLAND.
GENEVA, HB 1 (Radio Club de Gendve). Temporarily suspended
LAUSANNE, HB 2, 1,100 metres. Tuesday, Thursday, Saturday,
4 pam., Concert; Monday, Wednesday, Friday and Saturday
7 p.m., Concert’

SPAIN.
MADRID, 1,650, 2,200 metres (Irregular). 12 to 1 p.m., Tests
MADRID, PTT, 400 to 700 metres. 4 to 5 p.m., Tests.
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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 asterisk are affiliated to the Kadio Society of Great Britain.

Tottenham Wireless Sociefy.*

On Wednesday, November 28th, Mr. J.
Kaine-Fish gave the second of his series
of lectures on ‘ The Fundamentals of
Wireless,” his special subject being
Condensers, The lecturer dealt with
the theory aund practice of the use of
ondensers, and explained methods of
determining capacity.

Hon. Sec., S. J. Glyde, 137, Winchelsea
Road, Bruce Grove, Tottenham, N.17.

North Middlesex Wireless Club.

“Short Wave Practice,” was the
subject of a lecture delivered by Mr. L. C.
Holton on November 28th.

The lecturer defined ‘‘short waves’
4s being those of about 275 metres and
less, and his opening remarks were
intended to show the necessity of re-
sorting to the lower band of wavelengths
to relieve the present congestion in the
ether. Coming to the essential features
in the design of short wave 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
practical hints for “leading in” were
giver.

On Saturday, December ist, by the
coartesy of the authorities, a party of
members spent a very instructive and
enjoyable afterncon 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 party were taken over the
departments dealing with the testing of
hulls of ships aud aeroplanes, fine measure-
ments and wireless research., The guide
was very helpful in elucidating some of
the extremely complicated apparatus
used in the various tests, and the visit
was voted a great success.

Hon. Sec., H. A. Green, 100, Pellatt
Grove, Wood Green, N.22.

hester Radio Scientific Society.”

On  Wednesday, November  3otn,
Mr. Southern gave a very interesting and
instructive paper on *‘ Batterics,” dealing
in a very lucid manner with the construc-
tion and care of secondary cells. After
the lecture the forthcoming social was
discussed.

At the weckly meeting on December 5th,
Mr. J. W. Hand, Jnr., gave a talk to a
Jarge gathering of members and visitors
on** The Application of Valves to Crystal
Receivers.”  This was illustrated by
lantern slides showing different circuits
which the lecturer had tested, and
recommended to others for experiment.:

Hon. Sec., G. A. F. Mercer, 116, Buxton
Road, Withington, Manchester.

Wembley Wireless Society.™
On Friday, December 7th, Mr. W. k.
Wallis lectured on ** The Valve,” dealing

first with the fundamental theory of the
valve, and showing by numerous curves
on the board how the clectron 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 ysing
the straight portion at a point where
zrid 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
fecture. Mr. H. E. Comben ably assisted
by demonstrating at intervals with valve
apparatus.

Hon. Sec., W. R. Mickelwright, 10,
Westbury 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 unumber
of blackboard illustrations and the
demoustration of a five-valve receiver
embodying a number of the principles,
proved the simplicity and cfficiency of the
system. At an informal meeting held on
Iriday, November 23rd, the Hon. Secre-
tary addressed the members on the
question of ** Wave Traps and Rejectors,”’
and a number of experiments were carried
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
associated matters.

Hon. Sec., L. Bland Flagg, 61, Burling-
ton Road, Bayswater, London, W.z.

Ipswich and District Radio Society.”

The Ipswich and District Radio Society
held its annual meeting at St. Nicholas
Church Hall on Monday, December roth,
the chair being taken by Mr. R. Stanley
Lewis.

In presenting the annual report the
Hon. Secretary referred to the enlarged
scope of the Club now that better accom-
modation had been obtained, and the
satisfactory growth of the apparatus
installed. "The membership now stood
at 119 in spite of several resignations due
to removal from the town,

The Society has recently instituted an
associate 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 are
periodically delivered.

The meeting unanimously passed a
vote of confidence to the retiring officers
and committee by re-electing them with
the addition of three new members.

Hon. Sec., H. E. Barbrook, 46, Founda-
tion Street, Ipswich.

The Fulham and Putney Radio Society.*

The winter session is now in full swing,
and meetings are held fortnightly at
Tulham House. X

On Friday, November 3oth, Mr.
Wooding gave a practical demonstration
in designing, marking off and drilling
panels, also exhibiting a noiseless power
transformer, a revolving crystal cap
holder, and a very neat dual condenser.
Mr. Houstan gave a demonstration with
a single valve set, also undertaking, with
the assistance of the technical committee,
to reconstruct the Club’s 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, 125,
Hurlingham Road, S.W.6.

The  Woolwich  Radio  Society.”

At the usual monthly meeting, on
Wednesday, December 5th, the Hon.
Secretary made the pleasing announce-
ment that the Club set. which had been
submitted to the Wireless Exhibition at
the White City, had been awarded the
first prize by the Radio Society of Great
Britain,

Mr. J. H. L. Ridley, of Norwood, then
gave an interesting talk on how he
received the American amateur and
broadcasting stations. Beginning with
last year's cxperiences, 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 results
using a single valve, finding it better to
do without either H.F. or L.LF. On five
successive 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 thesc
on a Dictograph, and then described his
receiving sets, his valve (a Q.X.), and his
aerial and earth. Two points werc
emphasised, viz., (@) The necessity of
cutting down to the absolute minimum
all capacities in his set (especially in the
valves), and (b) The necessity of vernier
condensers in his tuning arrangements.

The discussion that followed showed
how keenly members had followed his
talk, and how desirous they were of
cmulating his wondertul achievements.

Hon. Sec., H. J. South, 42, Greeenvale
Road, Eltham, S.E.

Sheffield and District Wireless Society.*

On Friday, November 3oti, the Sqciety
welcomed one of its Vice-Presidents,
Mr. W, Forbes Boyd. Mr. Boyd, who iz
on the staff of the British Thomson-
Houston Co., of Rugby, dealt with
“The Design of Broadcast Receivers,”
and explained several useful -circuits
which were cminently suitable for broad-
casting work.

Hon, Sec., R. Jakeman, * Woodville,”
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 Moullin voltmeter.

The lecturer described the diificulties
in 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.
instruments, 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 toreceive 2 LO. The arrange-
ment 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 Sociefy.*
On Thursday, November 8th, an in-
teresting lecture on the 1} 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 in-
creasing the membership of the Society.
This was an immense success, and another
is contemplated in the near future.

Hon, Sec., A. E. P. Walters, 31, Holden
Street, Grayshott Road, Lavender Hill,
SW.1r.

The Clapham Parg Wireless and Scientitic

oclely.

On October 1st, Mr. H. T. Cooper gave
a demonstration of his S.T.100 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 etficiency on the lower band
of amateur wavelengths and describing
a circuit of his own design. At the follow-
ing meeting, Mr, P W, Harris explained
types of * Rejectors.” His remarks werc
much appreciated, and members had the
opportunity of examining a ‘ Wave
Trap ' which the lecturer had brought.

On November zrst, Mr. H. C. Excell
lectured on * Electrons,” explaining their
sources and properties, and the measure-
ment 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. Mr. Richard-
son was 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., 41,
Cautley Avenue, S.W.4.

Wimbledon Radio Society.

An interesting discussion on the recep-
tion 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 irequently arises at 2a.m., and, on
these occasions is nearly always successful
in picking up a transmission emanating
from across ‘ 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 pre-
parations for the Transatlantic Tests,
in which they are taking an active part.

Later, the construction of¥the 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.W.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 Novem-
ber 3oth, the Hon. Secretary delivered
a short lecture on *‘ Tuning,”” which was
much appreciated.

Hon. Sec., H. G. Jennings, 133, Lady-
wood Road, Birmingham.

Honor QOak Park Radio Society.

An interesting lecture and demonstra-
tion on ‘ Dual Amplification ’ was 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
crystalcircuit diagram as a base,illustrated
each stage of his advance towards the
present ediciency of ** Dual ” by placing
in position on the basic diagram, super-
imposed 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 pro-
ceedings with a short address, Prof.
P. M. Baker,B.Sc.,A.M.LM.E.,,AM.LE.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., ACG.I,
F.S.C., F.I.P.1I, 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.L.B.Lon., his subject beinz ‘ Mathe-
matical Data for Use in Finding Induc-
tance Values of Various Wavelengths,”

Potential members are cordially invited
to communicate with either the Hon.
Sec., R. 0. Watters, at *“ Grove House,”
Brockley 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 dis-
trict are strongly advised to write for
particulars of membership to the Hon.
Sec., R. 0. Watters, “ 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 har
type as a rectifier. :

On  Monday, December 1oth, Mr.
Kermode gave the second lecture of his
series on ‘‘ High Frequency Amplifica-
tion,” in which he 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 reaches thirty, this total includes
twelve members who hold experimental
licences and two holding transmitting
licences.

A number of interesting and well-
attended mcetings 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 President’s
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., J. Fitzsimmons, 11, Sunny
fields, Ormskirk,

Dulwich and District Wireless and
Experimental Association.

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.W. 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 busi-
ness, was the report by the two delegates
(Messrs. Bartlett and King) of the meeting
of the South London League of Radio
Sociecties. 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 en'‘ 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 tle
bench into a box, or possibly a highly
ornamental cabinet.

The Hon. Sec., L. Pilbeam, at 499, Lord-
ship Lane, East Dulwich, S.E.22, welcomes
any enquiries regarding membership.
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Solutions of5Rea

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 techwical and non-technical sides of wireless work. Readers
should comply with the following rules +—(1) Each question should be numbered and written on « 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) Buvery question, except those under (5) below, should be
accompanied by a postal order for 1s., or 3s. 6d. for a maximum of four questions, and also the coupon
taken from the advertisement pages of the current sssue.  (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 «
stamped addressed envelope. The free coupon is wvalid for the current week only. (6) In wiew 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 wn at one time.

“E.G.D.” (S.W.19) asks for a diagram of a  rectifier and one note magnifier, this arrangement
receiver with which he will be sure to receive the  probably being the most suitable for all-round use.
American transmissions. ““R.J.E.”’ (New Barnet) asks for a diagram of

Tt is not possible to give a circuit of a receiver « three-valve and crystal receiver, in which the first
with which you will be sure to receive the valve operates both as an H.F. and L.F. amplifier.
American broadcast transmissions. As you know, A suitable arrangement is given in Fig. 1.  The
many readers of this journal have received the incoming signal is amplified at radio-frequency by
transmissions using only one or two valves, while the first two valves, and is then rectified by the
many try and are not successful, even though four crystal detector. The low frequency output from
or five valves are used. We suggest, however, that the detector is transferred back to the first valve
you employ a receiver using one stage of high for I.F. amplification and then to the lagt valve,
frequency amplification (tuned anode) with a which operates purely as an L.F. amplifier.

o
// 0.P. C.5. H-;T.
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Fig. 1. R.J.E (New Barnet) — A4 recetver with fwo H.F., tuned anode, crystal detector and one note

magnifier, with first H.F. valve operating as a dual amplifier.
D
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Fig. 2.

“SW.” (London, S.W.2.). Receiver with two stages of H.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 trans-
former coupling between the first and second valves,
and a tuned anode between the second H.F. and
detector valves. He asks if potentiometer control
of the grids of the H.F. valves is necessary, and if
so how the potentiometer should be connected.

Tig. 2 shows the method of connecting the
receiver. Potentiometer grid control is provided
and will be found an advantage in controlling

the tendency to self-oscillation in the re-
ceiver.

“R.B.” (Hampstead) asks for a diagram of
a five-walve receiver, using two stages of H.F. amph-
Sfication, 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 secondary
or first tuned anode coil.

The diagram required is given in Fig. 3.
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VARIABLE

Pig. 3.

‘“ R.B.” (Hampstead).
cirouit, or to use a crystal detector in place of the valve.
valves in or out. To wuse valve as detector, switch b to right. To use crystal as detector, switch b to lefi.

A five-valve receiver with swiiches to control the number of valves in

Switches 1, 2, 3 and 4 put 1st, 2nd, 4th and 5th



