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THE IMPORTANCE OF THE GRID LEAK

AND ITS PURPOSE IN

REACTING CIRCUITS

By C. HANDFORD.

HE use of a leak in conjunction
with a condenser to produce
rectification on the grid of a valve
is familiar to most users of valves
for wireless reception, but it does not appear
to be generally known that the value of this
leak affects to a marked extent the manner
in which the set responds to the reaction
adjustment, when it 1s used in a set where
critical reaction is required to bring in faint

closely to its maximum, the least electrical
disturbance will destroy the apparent state
of equilibrium, and the set will burst ‘into
violent oscillation. The tuning of a set
in such a condition must, by reason of the
strong oscillations necessary to pick up a
carrier wave and the continued going into
and coming out of oscillation necessary to
find the maximum coupling at which it is
possible to leave the reaction coil, give strong

signals, radiation and disturbance to other listeners,
The value of the grid-leak in non- if reaction into the aerial, secondary
regenerative  circuits or anode  tuning

is in general not at all

arrangement is em-

critical. Withan “R”
valve in the posses-
sion of the writer,
variation of the grid-
leak between the value
of 0.9 and 8 megohms
vroduced less than 5
per cent. change in
. signal  strength  as
measured by an audi-
bility meter. This
amount is quite in-
appreciable in ordinary

How often does one hear the statement
made that « particular set works well
without o grid leak. This article des-
cribes the practical results obtained by
using grid leaks of unsuitable value and
draws attention to the necessity of correctly
adjusting the grid circust.

Most  experimenters must have ex-
perienced that annoying property possessed
by some sets in which critical reaction
control is unobtainable, and in which the
out of oscillation
in a most erratic manner. This condition
is traceabie to the grid leak, and the way

circwit drops in and

ployed.

If the leak is above
the value below which
““ floppiness ”’ occurs,
a new defect which
can be described as
“ fluffiness ’ appears.
As the reaction coil is
approached to the grid
circuit, signals become
louder as before, but
before the signalsreach
the maximum which

reception.
In the case of a
circuit where reaction

to overcome the difficulty s explained.

they reached when the
leak was lower in
value, the set begins

is used, however, when

the leak is below a certain fairly critical
value, the phenomenon known in the days
of the soft valve as ‘“ floppiness =’ makes its
appearance. As the reaction coupling is
increased, the signal becomes progressively
louder, till, at say, 6o degs. of coupling,
the set bursts suddenly and with a dull
“plop” into strong oscillation. The
character of telephony or spark is, of course,
entirely lost. On reducing the coupling,
oscillation does not stop till a lesser coupling
than that began the oscillation, say one
of 56 degs., 1s reached. This is a very
uncomfortable kind of adjustment and it is
impossible to get the most out of the reaction
adjustment, as if the coupling is left at, say,
50 degs., where regeneration is approaching

to oscillate. It does
not immediately go into powerful oscillations
as before, but the character of telephony
and spark is lost. If the reaction coil is
more tightly coupled the oscillations increase
in strength, and a carrier wave or C.W.
signal will come to a maximum strength
when the reaction coil is a certain distance
inside the point at which oscillation starts.
Even this maximum, however, is less than
that obtained when the most suitable value
of grid-leak is used and the reaction coil
adjusted to just within the oscillation point,
so that for the autodyne reception of C.W.
telegraphy, as well as for spark and telephony,
the set is in a poor condition.
Between these two extremes lies a value
of grid-leak which produces neither of these
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defects. When it is in use, as the reaction
coil is coupled more and more tightly to the
appropriate grid circuit, signals get louder
and louder but retain their character in its
entirety up to the very point at which
oscillation starts. When oscillation does
start, it does so quite crisply but not with a
dull “ plop,” and there is no ‘‘ overlap ”
or “ backlash.” Just within the oscillation
point will be found the loudest position for
C.W. signals. When the set is adjusted to
this point, the local oscillations are the
correct strength for efficient reception, but
are not nearly as strong as when the grid-
leak is too low and “ floppiness ” prevails,
so that if reacting into the aerial, radiation
and interference are low. All states of
regeneration with this value of leak are
quite stable and the fullest advantage may be
taken of the reaction adjustment. A well-
made fine adjustment becomes of the greatest
value and reaction may, with its help, be
pushed to the very limit without causing
appreciable distortion in faint telephony.

The particular value of leak which gives
this desirable condition is fairly critical and
varies not only with the valve in use, but
to a small but important extent with the
conditions prevailing in the circuit, so that
some form of variable grid-leak or a means
of obtaining the same effect must be used.
If a really good leak is available, this offers
no difficulty, but many of the variable leaks
now on the market, in which the requisite
variation is obtained by compressing carbon-
aceous material or centaining semi-con-
ducting liquids, give crackling or rustling
noises which become objectionable when
used before low frequency amplifiers. Others
have the parts of the leak or accessory con-
nections so arranged as to have considerable
capacity to each other. This does not
matter when the leak is connected directly
across the condenser as in Fig. 1, but when
a stage of tuned anode high-frequency
amplification is used before the detector this
cannot be done, and the leak must go straight
from grid to filament. Any self-capacity
across the leak will then tend to earth the
audio-frequency changes in the potential
of the grid. If the self-capacity is a fair
proportion of the capacity of the grid
condenser, these losses will be serious.

An alternative to the use of a variable
leak which avoids these possibilities is to be
found in the use of a fixed leak, of which
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there are several good makes on the market,
and a potentiometer. The effect of the grid
leak on the steady voltage of the grid will
obviously vary with the potential of the point

.to which its lower end is connected. If

the leak goes to the negative end of the
filament, the “ R ” valve before mentioned
requires a leak of 1} megohms to secure
smooth and efficient reaction. If the leak
goes to the positive leg of the filament the
required value is 10 megohms, so that using
the arrangement shown in Fig. 2, when the
potentiometer slider is to the negative end
and a z megohm leak in use, the leak is of
too high a value. When the slider is at the
positive end the leak is too low. The
arrangement gives practically all the eflects
of a leak, varying from 0-6 to 6 megohms,
connected to the negative of the filament.

As stated, the value of leak required to
obviate ““ floppiness ~ and *“ fluffiness ** varies
with the conditions obtaining in the circuit.

Fig. 2.

Fig. 1.

Increase in the plate voltage tends towards
‘“ floppiness.”  Increase in the filament
current tends towards ‘ fluffiness.” Greatly
increasing the ratio of inductance to capacity
in the grid circuit, such as occurs when a
300 turn coil is substituted for a 30 turn one,
leaving approximately the same condenser
in circuit, causes ‘‘floppiness.” Any de-
crease in the decrement of the grid circuit gives
“ floppiness.” This is noticed when the
series condenser of an aerial tuning arrange-
ment is made very small, or in the case of a
tuned anode stage into which reaction is
being carried, when the high frequency valve
is dimmed. Since as the plate-filament
resistance of this valve can for purposes of
high-frequency currents be regarded as
being in shunt to the tuned circuit, any
increase in its value, as occurs on dimming,
will lower the decrement of this circuit.
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In all these cases appropriate adjustment
of the leak or potentiometer will correct the
fault.

In the case of a set having a fixed leak
where it is not desired to make alterations,
use can often be made of the effects of vary-

ing plate and filament voltages to get rid -

of “ floppiness ” or ““ fluffiness.”

The explanation of these effects is to be
found in the shape of the grid and plate
characteristics and in the fact that in con-
denser rectification the grid acquires a
negative charge.

When a valve is lighted, some of the
emitted electrons will fall on to the grid.
If the grid is well insulated, a strong negative
potential will result, but if it has a leak con-
nected to it, electrons will leak away at a
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Fig. 3.

rate dependent on the resistance of the leak
and the potential of the point to which its
lower end is connected. The resultant steady
potential of the grid can be conveniently
found by a graphical method.

In Fig. 3, ABC is the grid-volts, grid-
current characteristic and DBF is the graph
of the variation in voltage of the top end of
the grid-leak with variation of the current
passing through it. It is calculated from
Ohm’s law, and at zero current must pass
through the potential of the point on the
filament to which it is connected, on the
horizontal line. Since the grid-leak and
grid-filament are in series the current through
them must be the same, and since the top
end of the leak is connected to the grid, their
potentials must be the same. Hence the
point B where they intersect gives the grid
potential and current. This will be found to
correspond to a gently curved portion of the
grid characteristic, and a point slightly off
the straight portionand just on the beginning
of the bend at the foot of the plate
characteristic. (This is not drawn to scale
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in Fig. 3.) If the reaction coil of a circuit
containing such a leak is closed till oscillation
just begins, rectification of the local oscilla-
tions in the grid circuit will cause the grid to
acquire a more negative potential. This
will tend to two opposing effects.

In the first place, since the operating
point on the grid-current curve is one at
which the current is less, the damping of
the grid circuit is less. The amount of
energy fed back from the reaction coil is
now therefore more than is required under
the new conditions to just maintain oscilla-
tion, strong oscillations are built up, and it
is possible to reduce the reaction coupling
somewhat without stopping oscillation. This
tends, then, to “ floppiness.”’

In the second place it moves the working
point on the anode characteristic to a
point where it is less steep so that the energy
delivered from the plate and fed into the
grid circuit is less. Thus the oscillations
tend to remain very weak if the minimum
coupling necessary to start oscillation is not
exceeded. This then tends towards “ fluffi-
ness.”’

At one critical value of leak and of
consequent initial grid potential these two
opposing tendencies will counter-balance
each other : lower values of leak will move
the initial grid-potential to the right where
the grid-current being large and the anode
characteristic more nearly straight, the
effect of the change in grid-current will
predominate and “ floppiness *’ result, while
higher values will move it to the left where
the grid-current is smaller and the curvature
of the anode characteristic more pronounced,
causing ‘‘ fluffiness.”

The effects of circuit changes on these two
phenomena can also be seen to be rational.
When the anode voltage of the valve is
raised, the straight portion of the anode
characteristic is moved to the left, and a
higher value of grid-leak giving a more
negative initial grid-potential is necessary
to preserve the balance of the two opposing
effects. When the filament temperature is
raised the grid-current is raised and a lower
value of leak is required. If the decrement
of the grid circuit is high apart from the
grid-current, the effect of small variations n
the grid-current will be small, the effect of
moving to a less steep part of the anode
characteristic will prevail, and a lower
value of leak is called for.
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VALVE TESTS.

THE MARCONI-OSRAM D.E.5.

The valve dealt with this week is of comparatively recent introduction. It

should claim the attention of the amateur as it is a general purpose valve

with a dull-emitting filament and in addition is designed to operate as a
power amplifier.

HE American U.V. 201A class is
exemplified in this country by a
B.T.H., Marconi-Osram and Mul-
lard product.

This type of valve is extremely popular
in America, where it is used in either a
low frequency or high frequency circuit.

We have already, under this heading,
described our tests on the B.4, the B.T.H.
product, and this week the subject of our
review is the Marconi-Osram D.E.5.

The filament of this valve is very efficient,
as is shown by Fig. 1, for with a filament
wattage of 1.15 (5 volts, 0-23 amps), the
most liberal emission of 26 milliamps is
obtained, and when the filament voltage

30
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is reduced to 4, the emission is just over
8 milliamps, quite ample for all ordinary
work.

The advantage of the greater emission
obtainable at normal filament voltage be-
comes apparant when the valve is used as a
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power amplifier, and the great point about
this type of valve is that the emission_is
there if and when required. The plate
current-grid volts characteristics at normal
filament voltage, and for three values of
plate potential, are given in Fig. 2. At the
higher potentials these curves give promise
of excellent low frequency amplification, the
distortionless range being exceptionally long
even at 8o volts.

The magnification and impedance curves
are shown in Fig. 3, and with 100 volts om

[}
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the plate the “m " value is seen to be a
fraction over 7, with an impedance of 7,500
ohms, a particularly good ratio which is
brought about by the shape and design of the
electrodes, small clearance and large areas.

The interpretation of the curves in Figs. 1
to 3 leads us to the conclusion that the
D.E.5 should give a reasonably good per-
formance in any part of the receiving circuit
but should prove particularly good as a low
frequency amplifier.

We first tried the valve as a detector and
obtained excellent results with a plate
potential as low as 30 volts and with less than
4 across the filament : the usual 0-0003
grid condenzer was employed with a z
megohm leak, the bottom of which was
connected to the 4 of the low tension
accumulator. As a high frequency amplifier
a filament potential of 4 and anything
between 30 and 40 volts on the plate pro-
duced good results, With this type of
valve the set is easy to handle and reaction
control is delightfully smooth.

On the low frequency side the advantage
of the high emisston became apparent and
plenty of power was given to the loud speaker
without the slightest trace of distortion.
For the first stage 8o volts on the plate,
backed off with about — 3 to — 4 on the grid,
is suitable ; and when used in the second
stage the plate potential can be increased
to 1zo with advantage, at the same time
putting up the grid bias to about minus 6.
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Valves of this type are of particular
interest to the experimenter as they are
capable of handling a comparatively large
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amount of power with a filament input
of about one-half that of the bright emitting
R. :

.
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An ingenious inker of German manufacture, making use of the

Johnasen-Rahbek effect, Adhesion

between a metal plate and semi-conductor holds the needle over when a potential is applied.
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IMPROVEMENTS TO VARIOMETERS.

Important details of] design;in the method of mounting variometer rotors
are here dealt with and many useful suggestions put forward.

By W. J. JoucHiN, F.R.S.A.

HERE a relatively small band

of wavelengths has to be cov-

ered, the variometer offers the

most compact arrangement. It

is proposed to discuss here one aspect of a

particular type of variometer, the moulded

case pattern. It is obviously impossible to

give details of alterations to the multitudin-

ous types constructed with cardboard or

ebonite tubing, and it is safe to assurhe that

the moulded pattern far exceeds all other

patterns in popularity. As with many other

components it is possible to effect slight

alterations which make it just that little bit

better to work, an advantage which is soon
appreciated and looked for.

To begin with, little can be done without

SPINDLE

NUT
TERMINAL [

PIECE
i

\\
Here the terminal piece is clamped wp on to
the spindle,

Fig, 1,

removing the spindles, as they are usually
the source of two or three slight errors. The
spindles rotate between the two stator halves,

and are screwed into the rotor, passing
through the brass locking device in the rotor
as shown in Fig. 1. It may be seen that

SCREW

Fig. 2. A set screw is here introduced to prevent the
spindle from being pulled out of alignment.

when either spindle has been screwed in
sufficiently to ensure the rotor being cen-
trally mounted, the tightening of the nut
pulls the terminal piece until the spindle
becomes securely gripped. Loosening the
nut enables one to unscrew the spindle,
although it may be a little tight due to the
moulding setting to the brass.

This is one type of spindle fixing, and some
manufacturers have introduced an improve-
ment, since the clamping action bends the
spindle slightly and causes the dial to rotate
unevenly. To obviate this trouble, the form
of floating terminal piece shown in Fig. 2
has been adopted. The nut here merely
holds the solder tag in position against a
shoulder on the terminal piece, the latter
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being just free in its hole in the rotor mould-
ing. The steel screw at the other end of the
terminal piece is tightened into the spindle
end, thus ensuring rigidity without distortion.
Thus to remove the spindle of this pattern,
it is only necessary to loosen the screw and
unscrew the spindle from the rotor. This
detail is a marked improvement, as it will
be found much easier to set the dial to rotate
squarely.

PINDAL

F-nuT
BCREW | 1

nogoacoat g
0

The threaded portion of the spindle is

Fig. 3.
omitted, which facilitates withdrawal.

A still further modification has been
brought out which is shown in Fig. 3. The
only difference here from Fig. 2, is that the

threaded portion of the spindle and rotor-

moulding has been omitted, both being
plain and a good fit on each other. Removal
of the spindle here is still further facilitated
since it is only necessary to loosen the screw,
when the spindle may be straightway with-
drawn.

The spindle to which the dial is screwed
needs but little attention other than seeing
that the dial is square and tight. Nothing
is more annoying than to turn the knob
to no effect at a critical moment owing to
the dial becoming loose. In this case it is
advisable to remove the spindle, and holding
it securely with pliers or in a vice, tighten
the dial on. Should it not be true when
replaced and tightened, loosen the clamping
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nut or screw and give the spindle a slight
rotation in the rotor, when it will probably
be found much better. In this matter it is
advisable to point out that perfect rotation
of the dial is not always possible, due to
reasons for which no remedy is available.
As long as the difference between the high
and low positions on rotation does not exceed
1/16th inch, exception may be permitted.
The spindle at the other end has a cheese
head slotted for screwdriver, and carries a
spring washer to ensure smooth rotation.
This particular item is the cause of a fair
amount of trouble and warrants some com-
ment. These washers often have sharp
ends to the coil, and working between the
spindle head and the connecting stamping,
cause an abrasive effect which if left will
cause a small deposit of brass dust to collect
beneath the variometer. It has been noticed
that this trouble is occasionally so bad as to
cause a squeak on rotation, which is sufficient
warning that immediate attention is advis-
able. It is aneasymatter to fileoff the sharp
edge as shown in Fig. 4, even to the extent of
rounding off the ends of the coil, which. will
do away with the trouble entirely, and will
ensure a much sweeter working variometer.
When replacing the
spindles after examina-
tion, it is essential to
adjust each so that the

ROUNDED

. . d 1l Fig 4. The ends
'rotor is situated exactly of the springwashers
in the centre of the are rounded to pre-
stator mouldings, and vent abrasion,
also that the spring

washer is only half compressed. If it be
left fully stretched its value is entirely
lost, and if tightened nearly or completely
up, stiff working will result. The necessity
of centreing the rotor correctly is due to the
close proximity of the rotor and stator wind-
ings which otherwise are liable to catch up
on each other and pull the stator winding
away from the moulding.

If and only when it is essential to open
up the variometer halves, remove the
spindles first, take off the nuts from the
four securing bolts and remove same, and
carefully open up the two halves. It will
be found that a small screw in one side of the
stator is for comnecting up the two stator
winding halves, and great care must be taken
to see that this is not strained sufficiently to
break the wire or pull it away from the thin
paper clamps fixed round the coil.
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SIMULTANEOUS
BROADCASTING
FROM S5XX.

At the tnvitation of the B.B.C, a visit

was paid lo the new station on the

occasion of the song recital given by

Dame Clara Butt which was retrans-
mitted by all stations.

WING to the distortion which

is bound to occur when

broadcast transmissions are -

relayed by landline connec-
tions, attempts have been made to
provide wireless links hetween stations
transmitting the same programme
simultaneously. Making use of the
new * high power broadcast station
5 XX, the many stations and relay
stations of the British Broadcasting
Company have been equipped with
receiving apparatus on which reception
on a wavelength of 1,600 metres
can be carried out, so that the trans-
missions from Chelmsford may be
re-radiated from all broadcasting sta-
tions throughout the country and on
their respective wavelengths. The ad-
vantage of this system is that not only
can simple receiving sets listen-in to the
transmission as re-radiated from the broad-
casting stations, but also, owing to the high
power employed at Chelmsford station, it
becomes possible to use crystal receivers over
a very considerable area.

On July 21st an experiment was carried
out, the high power station being put into
operation to provide items for re-broadcast
from the stations and relay stations of the
B.B.C. In an improvised studio at the
Chelmsford high power station (5 XX),
Dame Clara Butt sang a number of songs
and the transmission was picked up by some
fourteen main and relay broadcasting sta-
tions. Captain Eckersley, speaking on this
occasion, said that the object of the experi-
ment was to serve all those areas not hitherto
served by main or relay stations and in
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Photo : Barratt’s.

before the mierophone at 5 XX

(Chelmsford).

addition the long wavelength solved the
difficulty of ship interference with broadcast

transmissions, inasmuch as, where jamming

occurs by spark stations, reception can be
carried out direct from the high power
station by tuning to 1,600 metres. In
this respect the high power station has
already proved itself to be of great benefit.

Reports received after the transmission
showed that results were generally excellent,
though unfortunately atmospheric inter-
ference interrupted to some small extent
reception at London, Cardiff and Newcastle.
It is gratifying to note that in these pre-
liminary experiments very successful re-
transmission was carried out by the
broadcasting stations located in Scotland,
and listeners have reported very favourably
upon the results obtained.
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Photo : Barratt’s.

A corner of the transmitting equipment. The valves on the left are the rectifiers employed after the step-up

transformer for the purpose of producing the plate potentials for oscillator and modulator valves. The

our valves on the right are in the master oscillator circuit, whilst the small bowes in the centre of the
picture are part of a 1,150 wvolt battery connected in the grid circuit of the modulator valves,

Photo : Barratt’s.

This view shows the three main oscillator valves, which are of the water-cooled type, and each handles

5 LW. Four somewhat similar valves are used as modulators, and operate on a potential of 9,000 wolts.

The modulation choke can be seen in the foreground on the left, whilst the large plates at the back form a
portion of the closed circuit condenser.
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A RESUME OF MODERN METHODS
OF SIGNAL MEASUREMENT®*

By J. HOLLINGWORTH,

(Continued from page

Having now given a general sketch of the
principles involved and the problems arising
from them it is possible to describe a certain
number of systems in detail.

The “ Aldebaran’’ Tests were a series
of measurements carried out by Lieuts.
de Bellescize and Guierre under the
auspices of the French Navy on the ship
Aldebaran, during an extended cruise. The
general principle is shown by the diagram
in Fig. 2.

Fig. 2.  Diagram showing the general principles
adopled in measuring experiments carried out by the
French navy.

The aerial 1s coupled to a local source of
calibrated e.m.f. F,, which is screened, and
then passes to the receiving apparatus,
which is also screened. Here it is coupled
in the usual way to a secondary circuit with
a valve detector, which is again coupled to
a circuit containing a shunted telephone
system. A heterodyne is also provided,
and the measurement consists in adjusting
the telephone shunts in such a way that
equal intensities are obtained from the
incoming and local sources. For this purpose
a special signal was sent consisting of 10 secs.

* A paper delivered before the Radio Society of
Great Britain on Wednesday, June 25th, 1924, at
the Institution of Electrical Engineers.

487 of previous issue,)

dashes followed by 10 secs. silences, and the
switching gear at the receiving end was
operated by a chronograph which was care-
fully synchronised with the incoming signal.

The system at present in use in France
is shown in Fig. 3. It was produced by
MM. Jouaust and Mesny, by whom a full
description is given in L’Onde Electrique,
Vel. L

In brief the action is as follows :(—

The signals are received in the coil A,
tuned by the condenser B and applied to
the amplifier C, D being a heterodyne.

The rectified signals from the amplifier are
again tuned by the note resonator E, which
is a circuit capable of oscillating at the
beat note frequency, and then applied through
a transformer to the Abraham multiplying
voltmeter F. The telephones are provided
for preliminary listening. G is the local
source of e.m.f., the signals from which pass
through the tuned filter circuit H and the
adjustable mutuals J and K and so into the
receiving coil. G, H, J and K are heavily
screened, and the various earth connections
made so as to eliminate stray induction.

It is operated as follows :—

The coil is tuned to the incoming signal
and the beat note produced by the heterodyne
D again tuned by E until the galvanometer
gives a maximum deflection.

D is then extinguished, and G switched on
so as to heterodyne the incoming signal,
and tuned to it by adjusting to the silent
interval. At the end of the special signal,
D is switched on again (the coil being turned
to the zero position if the station is still
working) and E and F again adjusted until
the galvo deflection is again a maximum.
The variable mutuals are then adjusted
until the deflection is the same as that given
by the signal, when the intensity can be
calculated from the positions of these and
the reading of the thermo-ammeter.

In the present American system due to
Dr. Austin, no special aerial circuits are
employed. The incoming signal is received
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on an ordinary autodyne valve circuit in a
normal aerial. The resulting beat note in
the telephones is then balanced against a
local audio frequency oscillation of the same
pitch, produced by an apparatus known as
the telephone comparator, which is based
on a vibrating tuning fork, this oscillation
being induced at will directly into the tele-
phones. The comparator is then itself
calibrated by means of a radio signal sent
from an adjacent aerial of known effective
height, the few milliamperes of current in this
latter aerial being measured. One of the
special features of this method is its use
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He used for reception a large coil pointing
in the direction of Annapolis, and for calibra-
tion switched over to an exactly similar one
at right angles to the first and containing
the local source.

Balance was obtained by switching from
one coil to the other, and varying the coupling
of the local source until equal intensity was
obtained in the two positions, from which
the incoming intensity could be calculated.

The Marconi system was devised by
Eckersley and Lunnon and is described
in the Journal I.E.E., Vol. 59, p. 685.

It is an ordinary injection system using

Fig. 3.

in connection with atmospherics. Every
wireless man knows now that the limiting
factor in transatlantic transmissions is not
necessarily actual strength of received signal,
but often rather the ratio of average atmo-
spheric strength to signal strength.

This ratio cannot, of course, be measured
purely instrumentally ; it is carried out on
this set by the operator moving the tele-
phones forward on his head until the
atmospherics are only just audible, and
then finding the strength of the signal from
the comparator which is also just audible
with the telephones in the same position.

- Measurements have also been made by
Prof. Vallauri on the signal strength of
Annapolis at Livorna.

|

Showing the principles embodied in the present measuring system used in France.

either a coil or an aerial. The local source
is contained in a single highly screened copper
box. Internally this box is divided into
three compartments, the first of which
contains the source. The second compart-
ment contains a tuned filter circuit and a
device known as the ‘ slide-back ** method
due to Capt. Round for measuring the cur-
rent. The basic idea of this is to measure
the voltage across the tuning condenser by
connecting its terminals to the grid and
filament of a valve whose anode circuit
contains a galvanometer and H.T. battery.

A potential divider with a voltmeter
across it allows a negative bias to be given to-
the grid, and from the readings of the galvano-
meter and voltmeter the current in the
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oscillating circuit can be calculated. The
third compartment contains a variable
mutual inductance, the secondary of which
is connected to the receiving circuit.

The National Physical Laboratory'ssystem*
has recently been developed for the measure-
ment of the URSI signals now sent from
various European stations. It chiefly differs
from other systems in that the calibrating
oscillation is applied direct to the amplifier
terminals, the tuned receiving circuit being
disconnected. This avoids any necessity
of screening as no dummy circuit is required,
but involves the measurement of the effective
high frequency resistance of the receiving
set, for which a switch is provided. . No
heterodyne is used and consequently no
audio frequency amplification, the signal
being measured by means of a micro-am-
meter in the anode circuit of the last valve.
The normal anode current through this
micro-ammeter is balanced by a potential
divider, so that the micro-ammeter normally
reads zero. An incoming signal polarises
the grid of the last valve, making it negative
and so reducing the anode current, this
reduction being measured on the micro-
ammeter. The latter can, if necessary, be
replaced by a Salamson string galvanometer,
when measurements can be taken on the
ordinary routine of a station.

Another very interesting system which
works on an entirely different principle has
been suggested and used by Dr. Appleton,
but its use is confined to strong signals.
It depends on the well-known fact that if a
powerful oscillation be induced into a feebly
self-oscillating circuit and the two be slowly
brought nearly intojtune with one another
the beat notes heard will not gradually fall
in pitch to silence but will cease abruptly
at a definite point owing to the powerful
oscillation forcing the weaker one into step.
By noting the point at which this occurs it
is possible to calculate the intensity of the
incoming signal ; but it is, of course, essential
that the incoming signal should be consider-
ably more powerful than the local source.

In conclusion a few words may be said as
to the theoretical side of the problem.

The formula in most general use for

* Proc. I.LE.E., Vol. 61, No. 317.
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calculation is that known as the Austin-
Cohen formula.

It is

E, == 1207 I, -~ ———000%7d

Ad VoA
E, is potential gradient at receiving
station.

I current in transmitting aerial.
h  effective height of transmitting aerial.
A wavelength.
d distance between stations.

?

2

T o
e

" 4

F

Fig. 4. The National Physical Laboratory System.

A = amplifier, B = receiving coil, C = tuning

condenser, D = known variable resistance, B = local

calibrated source, F = uncalibrated C.W. sowrce for
testing, @ = galvanometer.

As this formula is based on the following
assumptions :—

(@) Air a perfect dielectric.

(8) Earth perfectly conducting.

(¢) Plane earth.

(d) A purely empirical factor,
the results, although at times surprisingly
accurate, cannot represent actual conditions.
It also appears to give entirely inaccurate
results on short waves.

Much mathematical work has been done
on the subject, and the well-known Heavy-
side layer theory has been introduced, but
the chief difficulty arises from two facts.
The first is that wave-propagation over the
earth’s surface under actual conditions is an
infinitely more complex action than it was
originally imagined to be; and the second
is that if the attempt be made to allow
mathematically for the known facts, the
resulting equations are so elaborate as to
make the practical arithmetical use of them
an extremely difficult problem.

(A repori of the ensuing discussion will appeur in
a subsequent issue.)
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A CLUB

URING the summer months most
wireless  societies endeavour to
arrange some outdoor function in
order to maintain a continuity
of their meetings and also avail themselves
of the good weather for the purpose of carry-
ing out certain experimental work. Such an
outing was carried into effect by the Hamp-
stead and St. Pancras Radio Society on Satur-
day, July 1g9th, when experimental transmis-
sion and reception was effected from amobile
equipment carried in a light motor lorry.
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OUTING.

Experiments showed that good working
could be obtained on about 140 metres,
and this was employed throughout the after-
noon’s tests. The circuit employed for
transmission was a typical Hartley oscillator
with a loose-coupled aerial circuit. The
aerial was a single wire “ T.” The valves
used were A.T. 40 X type and power was
derived from H.T. batteries, taking about
15 mA. at 600 volts, representing something
under 10 watts. The mobile set (2 DZ)
operated in the neighbourhood of Mill Hill and,

- i

A group of the members of the Hampstead and St. Pancras Radio Society on the occasion of

their successful field day.

Events of this kind must necessarily take
place on Saturday afternoon to suit the
convenience of members, and it will be
found that B.B.C. transmissions leave very
little time for amateur work on the fixed
wavelength of 440 metres. Consequently
transmission must be undertaken on a
wavelength below 200 metres. On the
afternoon in question a special S.B. trans-
mission was taking place and in order to
avoid interference, it was decided to adopt
as short a wavelength as possible for working
from the mobile set.

using telephony, communicated with 5 SU,
2 TA and 5 CF, the first mentioned station
being operated by Capt. Ian Fraser and the
other stations by members of the Radio
Society of Highgate, who kindly co-operated.

The receiver was identical with the three-
valve short wave set recently described in
this journal, and gave readable Iloud-
speaker results on these short wavelengths,
whilst many members brought telephone
receivers and connected them in circuit, so
that the replies received from the communi-
cating stations could be followed.
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NOTE

& CLUB NEWS

As a result of recent experiments, the
German Government has decided to
introduce a regular wireless communica-
tion service on certain trains.

* * * *

The St. Gall Radio Association (Swit-
zerland) has decided to construct a
wireless receiving station at the Saentis
Observatory, which is 8,300 feet above
sea level. N

* * *

Wireless loud speakers are being
installed on the Nord-Sud Railway in
Paris to announce the next station to

passengers.
* * . * *

Complaints are being made by a number
of French listeners-in that the trans-
missions from the Chelmsford broadcasting
station are interfering with the reception
of Radio-Paris, o*n 1,750 mitres.

*

Thirteen observation cars on the
Canadian National Railway have been
equipped with receiving sets.

* * * *

Senatore Marconi.

Senatore Guglielmo Marconi, G.C.V.0.,
has been elected Chairman of the Council
of the Royal Society of Arts for the year

1924-5.

Ecole Superieure de P. & T.

The Ecole Superieure de P, &T.
Broadcasting Station, Paris, has again
changed its wavelength, reverting to the
original 450 metres. We understand that
the question of a further change to 500
metres is under consideration.

Broadcasting from Vienna.

A new broadcasting station has been
opened in Vienna, known as the ** Radio
Hekaphon,” and concerts are transmitted
on Mondays, Fridays and Saturdays, on a
wavelength of 600 metres.

The transmissions, which are only of
half-an-hour’s duration, commence at
8 p.m,

An International Relay Club.

Under the comprehensive title of *“ The
Franco-Anglo-American Radio Club,” a
new organisation has been formed in
Paris with the object of extending inter-
national wireless relay work.

The President is Mr. Reginald Gouraud,
a young American radio engineer, and he
is issuing an invitation to membership to
amateur transmitters of all countries.
His address is 20, Rue Vineuse, Paris.

Moving Pictures and Wireless.

A device which, it is claimed, succeeds
in synchronising radio and cinemato-
graph pictures, has been evolved by M.
Charles Delacomme, a French engineer.
A series of public demonstrations has been
given with educational films, and favour-
able results are reported. The inventor
hopes to introduce his apparatus in
America during the autumn.

French Plea for Parliamentary Broad-
casting.

The Compeigne Radio Club has passed a
resolution urging the Government to
arrange for the regular broadcasting of
performances from State-controlled
theatres. The Government is also asked
to install a microphone in the Chamber
of Deputies. Up to the present no action
has been taken by the Government.

Remarkable Low Power Transmission.

A Luxembourg transmitter, M. Anen,
is reported to be in regular communication
with a Finnish amateur, M. Leo Lindell,
at Turku, Finland, on g5 metres, with
only o0-25 ampere in the antenna.

New Spanish Wireless Regulations.

Under new wireless regulations, private
transmitting stations in Spain will be
subject to governmental control and
inspection. The General Director of
Communications reserves the right to
grant transmitting facilities in accordance
with definitely fixed conditions.

‘With regard to reception, permission to
erect a receiving station will be granted
to all Spanish subjects at an annual fee
of five pesetas. For apparatus installed
in hotels and other public places an annual
fee of 50 pesetas will be charged.

Should the new system fail to function
satisfactorily a special committee will be
created, on the petition of more than one
half of the total licence holders, to re-
organise the scheme as required,

Successor to the late Dr, Walmsley.

The vacant Principalship of the North-
ampton PolytechnicInstitute, Clerkenwell,
caused by the tragic death of Dr. R.
Mullineux Walmsley, in June, has been
filled by the appointment of Mr. S. C.
Laws, M.A. (Cantab.), M.Sc. (Lond.},
Principat of the Wigan Mining and
Technical College for the past nine years.
The appointment is subject to the approval
of the London County Council.

Venetian Wireless Serenades Forbidden.

For 'some time the Government has
extended a ban on private receiving sets
in Venice, and although this measure has
only served to stimulate secret listening-
in, it has put an end to wireless serenades
on the famous Lagoon.

At the Feast of Il Redentore, however,
held on Saturday, July 19th, several bold
souls equipped their gondolas with re-
ceiving sets, well disguised by flowers,
and towards evening, broadcast music
was received from Paris on loud speakers.
Later, music was tuned in from the
Savoy Hotel, London, and was made
clearly audible above the other sounds
of the festival. At midnight a small
motor launch, decorated like the others,
suddenly appeared, and from it there
stepped a Venetian officer, who quickly
clipped the wires of the aerials and hove
the receiving sets into the water. The
occupants were warned that, but for the
festive nature of the occasion, heavy fines
would have been imposed.

Submarine Broadcasting.
Broadcasting from the ocean bed is to
be attempted at Atlantic City, N.J.,,in a

few days.

Messrs. Gimbel Bros.,, prominent
American merchants, who own a broad-
casting station, have arranged for a deep
sea diver * with a descriptive and literary
gift "’ to go down to the ocean bed about
a mile out and ‘ deliver the goods.”
Through the heavy glass windows of his
helmet he will see and describe the forma-
tion of the ocean bed, marine flora, strange
fish and everything likely to interest his
hearers.

Wireless Telegraphy to the Dominions.
Replying to Sir W. de Frece (Ashton-
under-Lyne, U.), on July 22nd, Mr.
Hartshorn said that an average of 40,000
words of Press traffic was transmitted
weekly by wireless telegraphy to Halifax
(Nova Scotia). In addition, it was under-
stood that parts of the British official
wireless messages, which were transmitted
via Leafield at 8 p.m. and midnight,
G.M.T., daily, were picked up in India
and in certain of the Dominions whenever
conditions were favourable, although they
were not intended specifically for recep-
tion in the Dominions. There was no
information as to what proportion of
these messages, which averaged 9,000
words a week, was picked up regularly.

That Aerial Deposit Problem.

A stubborn war is being waged at West
Bromwich between the Corporation and
tenants who have refused to pay deposits
in respect of their wireless aerials. The
defaulting tenants, who have now been
served with notices to quit, describe this
latest move as * pure intimidation.”
Preparations are being matte for a legal
conflict.

Wireless and the Boy.

What the modern boy has done for
radio was recently discussed by Mr. Pierre
Boucheron, Chairman of the Boy Com-
mittee of the American Associated
Manufacturers of Electrical Supplies.

“ Radio this summer,” said Mr.
Boucheron, ‘has taken the American
boy off the street corner and placed him
in his home-made laboratory. Instead of
lurid novels, he now reads the radio
magazines and tlyle radio sections of the

newspapers. . . .

It was the boy who first sold the
idea of radio to the entire family. Itis
the boy who keeps the older folks informed
of developments; it is the boy who
determines very largely the type and
character of radio equipment which the
family shall buy; and it is the boy who
this summer is making a radio set a year-
round necessity.”

Very much the same can be said, we
feel, of the British boy, and it is probably
true that many of our most prominent
experimenters can date their first allegi-
ance to wireless to the days when they
wore knickerbockers.
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Prgdpm'ng for the Winter Session.

r. L. F. Fogarty, AM.LE.E., Vice-
President of the Radio Society of Gt.
Britain, speaking from 2 LO on behalf of
the Society on July 17th, reminded club
secretaries that the time is now ripe for
the preparation of next season’s
programine.

“The work of preparing a series of
interesting events,” said Mr. Fogarty,
“involves a good deal of forethought and
correspondence, but these duties must be
faced in the interest of the Societies, for
in the absence of an interesting and in-
structive series of visits, lectures, and
demonstrations, the members’ interest is
prone to wane, with the result that the
income suffers and the Society’s welfare
rapidly deteriorates.

“ Experience shows that when an
application for a renewal subscription is
accompanied by a programme of interest-
ing meetings, the response is invariably

Subject to the approval of the House
of Commons the Marconi Company will
erect, as contractors, a ‘“ beam " station
in this country, adapted for communica-
tion with Canada, and capable of ex-
tension to provide similar communication
with South Africa, India and Australia.
Under the conditions of the contract
payment will be made to the Company on
the station fulfilling certain minimum
guarantees, which are as follows :—

Communication at oo five-letter words
per minute (exclusive of any repetitions
necessary to ensure accuracy) for the
following average number of hours daily
throughout the year :—

Hrs.

Between Great Britain and Canada 18
Between Great Britain and South

Africa e o . II

Between Great Britain and India .. 12

Between Great Britain and Australia i

Wireless forms a prominent feature in the electrical curriculum

at the Newbury Grammar School.

The photography shows a

wireless lesson in progress.

good, with the result that the Committee’s
worries in regard to finance are greatly
reduced and the stability of the club or
society is enhanced.”

Government and the * Beam '’ System.

The Postmaster-General announced
on July 23rd that the Government had
decided to adopt in the main the recom-
mendations of the Donald Committec
on  Imperial wireless scrvices, which
provide for State ownership of Empirc
wireless stations in Great Britain. In
the meantime, however, the Marconi
Company had put forward proposals
with regard to short wave directional or
“peam ' stations, and definite arrange-
1ents bad been made for the erection of
a bearn station in Canada for communica-
tion with this country.

1t must be remembered that at present
communication by this system is only
possible during the hours of darkness,
and during one or two hours before and
after twilight. s

“ ghort Wave "' Transmilter’at Nauen ?} 7

According to a Berlin message, the
Nauen wircless station has succeeded
with a new short wave transmitter in
sending messages to Buenos Aires, a
distance of 7,500 miles. Thegtests were
carried out at night.

An Amplion Warning. ™

The atteution of Alfrec{Graham & Co.,
makers of the Amplion Loud Speaker,
having been drawn to the fact that a
number of their instruments from which
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the name plates have been removed are
now being sold to the public, wish to
advise prospective purchasers to see that
any Amplion offered to them bears the
well-known *‘ Amplion” name plate as
the Company cannot accept any responsi-
bility for instruments from which the
name plates have been removed or defaced
in any way.

Standard List of Electrical Definitions.

The British Standard List of Terms and
Definitions used in connection with Tele-
graphs and Telephones, just published by
the British Engineering Standards Asso-
ciation, forms one of a series of eleven
sections devoted to a Glossary of Terms
used in Electrical Engineering. Defini-
tions of about 230 terms are supplied in
this section (No. 204—1924), which can be
gurchased from any bookseller or at 28

ictoria Street, London, S.W.x, price 1s.
post free 1s. 2d.

A Mystery Programme,

At the next regular meeting of the
Golder’s Green Radio Society, to be held
on Wednesday, August 6th, at the Club
House, Willield Way, N.W.rz, Mr.
Reed (5XH) will speak on a subject
which is to remain secret. Visitors are
cordially welcomed, to attend and share
with the members the delights of a

mysteryfprogramme.

How we get our Condensers.

Members of the Radio Society of Great
Britain were afforded an unusually clear
insight into modern radio manufacturing
methods on July 1oth, when at an informal
meeting at the Institution of Electrical
Engineers, Mr. Philip R. Coursey, B.Sc.,
F.Inst.P,, delivered an illustrated lecture
on * The Manufacture of Condensers."”

|- After dealing briefly with the history
of the condenser, touching upon its
earliest form in the shape of a Leyden jar,
and enumerating the properties of the
ideal condenser, the lecturer emphasised
the importance of a good dielectric.
Various kinds of dielectric were in use,
including glass, air, oil ‘and mica, and it
was to the last-named that Mr. Coursey
chiefly directed attention. %

Mr, Coursey began his interesting story
of the manufacture of the present-day
mica condenser by taking his audience
to the mica mines in India. A number
of excellent slides portrayed the excavation
of the mica in the raw state by native
labour and its shipment to England and
the factory of the well-known Dubilier
Condenser Company. Here the mica was
seen undergoing the process of splitting
into thicknesses of a few thousandths of
aninch. A certain amount of mica has to
be rejected on account of flaws, such as
air bubbles and foreign particles, and an
ingenious method of testing was shown,
whereby the surface was submitted to a
spray of electric sparks at high voltage,
any hidden faults being at once revealed.
After the assembling and testing of fixed
capacity condensers had been studied,
the lecturer dealt with the construction ot
variable air condensers, to which a large
section of the company’s works is devoted.
An interesting comparison was afforded
at the conclusion of the lecture when a
large condenser, specially constructed by
the Dubilier Company for use at voltages
of 40,000 at the Northolt wireless station
was seen in relation to a small fixed
coudenser produced by the same firm.

In the brief discussion following the
lecture, interest was shown in the question
of dielectric losses and the relative values
of different dielectric materials.

o
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Wireless and Experimental Association.*

The Association had an enjoyable after-
noon outing at Sevenoaks on Saturday,
July sth, Forty-eight members,including
13 ladies, attended. Summer radio was
the excuse, and strawberries and cream
was the achievement. 2LO was also
received.

Hon. Sec., Geo. Sutton, 18, Melford
Road, S.E.z2z.

 Hackney and District Radio Society.*

On Saturday, July 1zth, a party of
members visited the ss. * Patricia” at
Miliwall Docks. A most enjoyable time
was spent in the wireless cabin, the
concert from 2 LO being received.

On Thursday, July 17th, Mr. Toye gave
a very instructive lecture entitled
“ Crystal Set Construction.” Mr. Toye
described several standard methods of
tuning, and finished by demonstrating a
unique crystal set, aptly named by him
‘“ The Millionaire’s Own.”

Hon. Sec., Geo. E. Sandy, 70 Chisenhale
Road, E.3.

The Woolwich Radio Society.*

On June 15th a field day was held at
Chislehurst Caves. Assembling there at
3 o’clock, the party was taken round the
caves by the guide and left in the deepest
part to test wireless reception. Though
several sets had been brought, including
some very powerful ones using as many
as six valves, it was surprising to find
that it was impossible to obtain any
wireless signals whatever. It would
appear that the caves are absolutely
shielded, and are therefore an ideal spot
for any experimenter who wishes to carry
out experiments free from any type of
interference.

A pleasant tea on the lawn and a
demonstration of wireless outside the
caves in the evening ended a very enjoy-
able day’s outing.

On June 18th Mr. Houghton, a vice-
president, gave a demonstration f a
capacity bridge. He first sketched the
circuit employed, and then demonstrated
the ease with which measurements of
capacity could be made. Many members
having brought condensers, Mr. Houghton
was kept busy till 1o o’clock testing
capacities.

During the month several new members
have joined. All wireless enthusiasts in
the district are welcomed to the meetings.

Meetings take place every Wednesday
evening at the Y.M.C.A., Thomas Street,
Woolwich, at 7.30 p.m.

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

S ockton-on-Tees (May 10th to June 4th.)
wyBritish: 2 CC, 2FN, 2YT,
6Cv, 60U, 6UD,

1JW. Italian: 1ER. Misc.: 1CF.

Leigh, Lancs. (May 26th to June 1s5th.)
AQL 2 ATS, 2EF, 2VG.

‘Rock Ferry, Cheshire (May rst—31st).

2 ABW, 2ADP, 2 ALX, 2ATI, 2ATX, 2TRC, 2CC, 2DF,

The Leeds Radio Society.*

The following lectures have been
delivered recently before the Society at
its weekly instructional and general
meetings: “A One to Five-Valve
Receiver,” Part II, Mr, D, E. Pettigrew,
Hon. Sec.; ‘ Design and Construction of
Valve Receiving Stations,” Mr. A, F.
Carter, Vice-President; *‘ Methods of
Rectification of Radio Frequent Currents,’”
Mr. D. E. Pettigrew, Hon. Sec.; ** Poten-
tiometers and their Function,” Mr. W. G.
Marshail; ‘ Some Radio Principles,”
Mr. T. Brown Thomson.

The Society is now in recess, the next
meeting being fixed for September 1z2th.
In the meantime it is hoped to arrange a
visit to the relay station.

Applications for membership for the
session 1924-25 will now be welcomed.
It is highly probable that the Society will
continue to be engaged on strictly
technical and experimental interests
during the approaching session.

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

Tottenham Wireless Society.*

A discussion on ‘‘ Valves” was opened
by Mr. Holmes on Wednesday, July 16th.
The various types of valves on the British
market were classified according to their
impedance values, after which members
gave their experiences with valves of
different makes and their use in various
circuits, The discussion was followed
by a demonstration of an American
Westinghouse receiver using U.V. valves.
The set consisted of detector and 2 L.F.
amplifying valves. Excellent reception
of broadcasting was obtained on an
Amplion Concert Grand loud speaker.

he next meeting of the Society will
take place on Wednesday, August 6th.

Hon. Sec., A.G. Tucker, 42 Drayton
Road, Tottenham, N.17.

North Middlesex Wireless Club.*

On July gth a very interesting lecture
was given by Mr. W. A, Saville, Hon.
Treasurer of the club, on * Valves Used
in Wireless.” The lecturer had brought
with him, by kind permission of Mr. C.
Wright, a very complete collection of
valves of all sorts. Among these were
bright emitters and dull emitters, large
valves and small valves, valves that could
be operated by a couple of dry cells, and
valves which would make the plates of an
ordinary amateur’s accumulator curl up
and perish. In cost they varied from
five shillings to as many pounds. Mr.

5DN, 51K, 5JX,
French ; 8 BN, 8 BX,
8GG, 8JL, 8RO, 8TK, 8ZM. Dutch: 0XQ. Luxembourg: 6TD,

) , 2TR, 2QR, 2 WH*, 5 CH, 5HM,
5LB, 5 YD, 5 ¥8, 5 SW, 6 DS, 6 GR, 6 KK.

2YX, 2AAD,
* Morse. {o—v—1.} ] 4
W. R. Stainton. g‘%‘g’ 2 A0X,

8 DT, 8 DU, 8DV, 8 EM, 8 EU, 8QA, 8RO, 8 ZM, 0
)] 0 MR, ONY, OPC, 088, 0XF, 0XP, 0XW, 0ZM, 1CF, 7EC,
OX, 2QR, 28Y*, MW, All below 200 metres. (0—v—0.)
AFS, 2 AIT, 2 AOX,
s 5 WD, 5 YD*, 5 Y8, 5 YW,
6 HU*, 6 MJ, 6 NI, 6 NQ*, 6 RH, 6 UR*, 6 UK, 6XJ

*, * Morse.
A.E.Edwards.

i 240 LGNS A,
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Saville explained clearly the characteristics
of each valve, indicating the purpose for
which it was most suited. Some that
were good amplifiers were not so good as.
detectors, and others which operated well
in the second stage of L.F. amplification
were unsuitable for the first stage, and
soon. At theconclusion of his instructive
lecture Mr. Saville was congratulated on
the success of his efforts to secure a really
representative collection of valves.

Hon. Sec., H. A. Green, roo Pellatt
Grove, Wood Green, N.z2.

Halifax Wireless Club.

The new headquarters of the club are
now at Tower Chambers, Halifax.

At the annual meeting held on July 16th,
the following elections were made:
President, Mr. W. Emmott, M.Inst., C.E.;
Hon. Treasurer, Mr. G. F. Greenwood ;
Hon. Secretary, Louis J. Wood. A
committee was also appointed consisting
of Messrs. Brennan, Holroyd, Bentley,
Town, Allott and Jowett.

An excellent year of progress was
reported, and members are looking
forward to the coming session with great
enthusiasm.

Hon. Sec., Louis J. Wood, 35 Com-
mercial Street, Halifax.

BOOKS RECEIVED.

British Engineering Standards Association
(28 Victoria Street, London, S.W.r).
Lists Nos. 206, 207, 208, being respec-
tively British Standard Specificationfor
Silver Solder {(Grades A and B) ; Special
Brass Ingots for Castings; and Special
Brass Castings. Price 1s. each, post
free 1s. 2d.

CATALOGUES RECEIVED.

Radio Components, Ltd. (19 Rathbone
Place, London, W.1). A loose leaf
illustratedlist of wireless components of
all descriptions.

J. Macdonald & Co. (2 High Street,
Camden Town, N.W.1). Illustrated
price list of guaranteed wireless com-
ponents and “‘ Maxone " receivers.

€. A. Vandervell & Co., Ltd. (Acton, W.3).
Folder “0,” describing the C.A.V.
Loud Speaker and supplying details of
C.A.V. wireless batteries.

Houghtons, Ltd. (83-89 High Holborn,
London). * Houghtons’ Radio News,”
Vol. I, No. 1. Deals with prominent
manufacturers’ latest products.

-

2DR, 2FU, 2JW, 2KW, 2NA, 2PY, 2 §F, 2 TR, 2VJ, 2 WY,

5K0, 5M0, 2YQ, 2YX, 2ZU, 5 AT, 5BS, 5BY, 5DN, 5FT, 51K, 5 KO0,

8DC, SDN, 8ER, 5PU, 58L 58%, 5WM, 5XI, 6FG, 6GB, 6 0OM, 6RY, 6 SN,
6 UD, 6 XN, 6 X6, 6 XX, 6 YA, 6 YB, 8AB, 8 AG, 8BA,

J. W. Pallister. 8 BN, 8BV, 8CC, 8CF, 8CM, 8CN, 8 CT, SDA, 8 DE, 8 DP,

TV, 8 BA,

Edw. T. Salmon, 8§ RW.

Harbourne, Staffs. (since March 14th).
2 AK, 2 AT, 2 DU, 2FY, 2HF, 2IB, 2IX, 21Y, 2JR, 2KO,

2XKQ, 2XR, 2NC, 2NP, 2NV, 20P, 209, 20X, 2QG, 2QR,

2RD, 2RG, 2RH, 2RQ, 2VB, 2VG, 2WQ, 2YB, 2YC, 2YU,
2 ADM, 2 AMJ,
ARS, 2STA, 28TV, 5AA, 5FI, 5HG, 5 IG,

2 ADS, 2ADX, 2AHH,

WP, 5MV, 6AG, 6

5TW, 5VB, 5VT, 5WO, 5 MV,
6 MJ, 6 NQ, 6 NZ, 6 OU, 6 KRG, 6 ZX. (Flewelling s_xlg%le-valve.)

Calder.
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Bristol (May 12th to June 21st).

British : 2 AKG, 2 CW, 2 DF, 2FU, 2 GO, 2 IN, 2 KF, 2 MP
2 NO, 2PC, 20V, 2XY, 5FH 5FS, 5KO, 5 MA, 5 MO, 5 NW.
§TZ, 5UG, 5 WK, 6BY, 6 8RS, 6RY, 6 TH, 6 TN, 6 UD,
French : SBA, 8 CN, 8DA 8DP SGG 8 MN, SON, 8RN,
81TV, 8 ZY. Dutch: 0MS, 0NY, 0 XP, 0ZN. Belgian: 4C2
W2. Danish: 7EC. Spanish: 8XY. Unknown: 1BD.

Frank Wilson, 2 AMG.

Smethwick, Staffs.

2 AC, 2 AEX, 2 AFL, 2 AHH, 2 BS, 2 HF, 2 HV, 2 HA, 2 KO,
2KF, 2KQ, 2LV, 2LT, 2NV, 2NM, 20X, 20P, 20M, 2PV,
2QR,2SY 28V, 2 8H, 2YD, 5FH,5FI, 5NH, 5KO,

6 MJ, 6 PW, 6 MQ, GUC GUU, 8 AB, 8AS. (1 to 4 valves.)

Ralph H. Parker, 2 AQB.

Northampton {May 26th to July 6th)
2 AIP, 2 AOX, 2 DU, 2FL, 2 GG, 2 HF, 2IL, 2 JR, 2 KO, 2KV,
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2LX, 2 MK, 2 NP, 2NV, 20X, ZQR, 2QQ, 2VG, 2WA, 2WD,
2 WM, 2WN, 2XG, 2XH, 2YV, 2YX, 5BP, 5CU, 5D0, 5FL
51Y, 5 0Y, 5 PU, 5 87, 5 UF, 5 VP, 5 Y§, 5.Y ,GMJ,GNQ.GZX.
Morse : British, 2AC,2DR,2FN 2FU, 2G0 2HD 2 KF, 2 K2,
20D, 20F, 28T, 206, 2VJ, 2WY, HXM, 2YQ, 50(.‘. 5Dl(
5FS, 5HW 5JH, 5JX, 5K0, 5Ls, 5M0, 50T, 5QV, 5 RE.

5S WR, 6 NF, 6RW, 6RY, 6 6 TM, 6 TX,
D, 6XJ 8 XX, 6XY, GZZ, ACS, AGG. French: SAES,
SAQ 8AU, SBA, SBG, 8 BN, S BP, 8BS, SBU, 8 BY, 8 CF,
8 CM, SCN SCT,SGZ,SDA,SDO,SDP 8 DU, 8DY, 8
8 KU, ,SKP 8 LMT SLO,SMF,SML SMM, SMN, 8
SPX, SSR 8TK, 8TV, 8WZ, 8 M, FL. Dutch: 0AB,
OBA, 0 GC, 0 MR, 0 MS, ONN, ONY ‘0PI, 0 XF, 0XP, 0XQ, P2,
NAB2. Belgian: W2, 4WR, 4RS Damsh 7 EC. Luxem-
burg: 1JW, 0 AA. Italian: 1HT. Rhmeland 1 CF, 8 8SU.
Finland : 1 NA. Unknown: 3XO0, 4TU, 4E

r. H. Brlgstock Frasler.

Broadcasting.

REGULAR PROGRAMMES ARE BROADCAST FROM THE FOLLOWING EUROPEAN STATIONS:—

GREAT BRITAIN.
CHELMSFORD 5 XX, 1,600 metres. Weekdays, 11.30 a.m. to

12,30 P, 4.30 t0 5.30 p.m., 7.30 to 8.30p.m. Tests. ABERDEEN
2 BD, 405 metres; BIRMINGHAM 5 IT, 475 metres; GLASGOW
SC 420 metres; NEWCASTLE 5 NO, 400 metres; BOURNE-

HESTER 2 ZY, 375 metres;

MOUTH 6 BM, 385 metres; MANC]
351 metres ;
UR

LONDON 2L0, 365 metres

PLYMOUTH 5PY (Relay), 335 metres; EDINBURGH 2EH
(Relay), 325 metres; LIVERPOOL 6LV (Relay), 318 metres;
ELD 6FL (Relay), 303 metres; LEEDS-BRADFORD

2LS (Relay), 346 and 310 metres, Tuesdays, Thursdays and
Fridays, 1 p.m. to 2 p.m. (2 L0 only). Regular daily programmes,
3 to 7.30 p.m., 8 to r1.30 p.m. Sundays, 3 to 5 p.m., 8.30 to
10,30 p.m.

FRANCE

PARIS (Eiffel Tower), FL, 2,600 metres. 7.40 a.m, Weather
Forecasts, 11.0 a.m. (Sunday) ; 10.45 a.m., Cotton Prices; 12 noon
Market Report; 12.15 to 12.30 (Weekdays), Time Signal and
Weather Forecast; 3.40 p.m., Financial Reports; 5.30 p.m.,
Bourse Closing Prices; 6.15 p.m., Concert; 8.0 p.m., Weather
Report; 9.0 p.m. (Wednesday and Sunday), Concert ; ro.1o p.m.,
Weather Forecast.

PARIS (“ Radio Paris "'}, SFR, 1,780 metres. 12.30 p.m., Cotton
Prices, News; 12.45 p.m., Concert; 1.30 p.m., Exchange Prices;
4.30 p.n., Financial Report; 5.0 p.m.,, Concert; 8.30 p.m., News
and Concert.

PARIS (Ecole Superieure des Postes et Telegraphes), 450 metres.
3.45 p.m. {Wednesday), Talk on History; 8.0 p.m. (Tuesday),
English Lesson; 8.30 p.m., Concert; g.0 p.m., Relayed Concert
or Play.

PARIS (Station du Petit Parisien), 340 metres. 8.30 p.m., Tests.
L2 BELGIUM
BRUSSELS, BAV, 1,100 metres.

‘Meteorological Forecast.

BRUSSELS (‘ Radio Electrique ’), 265 metres.
to 6 p.m., Concert; 8 p.m. to 8.15 p.m., General Talk ;
to 10 p.m., Concert.

At 2 p. and 6.50 p.m.,
Daily, 5 pm.
8.15 p.m.

HOLLAND.

THE HAGUE, PCGG, 1,070 metres. 4 to 6 p.n. (Sunday), 9.40
to 11.40 p.m. (Monday and Thursday), Concerts.

THE HAGUE (Heussen Laboratory), PCUU, 1,050 metres.
10.40 to 11.40 a.m. (Sunday), Concert ; 9.40 to 10.40 p.m., Concert ;
8.45 to 9.0 p.m. (Thursday), Concert.

THE HAGUE (Velthuisen), PCKK,

10.40 p.m. (Friday), Concert.
HILVERSUM, 1,050 metres. 9.10 to r1.ro (Sunday),

and News.

IJMUIDEN (Middelraad), PCMM,
9.10 to 10.40 p.m., Concert.

AMSTERDAM, PA5 1,050 metres (Irregular),
p.m., Concert.

AMSTERDAM (Vas Diaz), PCFF, 2,000 metres, 9.0 a.m. and
5.0 p.m., Share Market Report, Exchange Rates and News.

DENMARK.
LYNGBY, OXE, 2,400 metres. 8.30 to 9.45 p.m. (Weekdays),
8.0 to g.0 (Sunday), Concert.

SWEDEN. .
STOCKHOLM (Telegrafverket), 440 metres. Daily,
£.c_p.m., Weather Report and Nauen Time Signal;

1,050 metres, g9.40 to
Concert
1,050 metres. Saturday,

8.40 to ro0.10

12.45 to
Monday,

Wednesday and Saturday, 8.0 to 9.0 p.m., Concert and News;
Sunday, 11.0 a.m. to 1z.30 p..1., Divine Service from St. James”
Church,
STOCKHOLM (Radiobolaget), 470 metres.
day, 8.0 to 9.30 p.m., Concert and News.
THENBURG (Nya Varvet), 700 metres.
8.0 p.m.

BODEN, 2,800 metres.
Sunday, 5.30 to 6.30 p.m.,

Tuesday and Thurs-
Wednesday, 7.0 to

Tuesday and Friday, 6.30 to 7.30 p.m.,
Concert and News.

GERMANY.

BERLIN (Koenigswusterhausen), LP, 2,370 metres (Sunday),
10.40 a.m. to 11.45 a.m., Orchestral Concert. 4,000 metres,
7.0 to 8.0 a.m., Music and Speech; 12.30 to 1.30 p.m., Music and
Speech; 5.0 to 5.30 p.m., News.

EBERSWALDE, 2,930 metres.
and Concert; 6.0 to 7.30 p.m., Address and Concert ;
and Saturday, 7.2o0 p.m., Concert.

BERLIN (Vox Haus), 430 metres.

5 p.n., Time Signals; 5. 40 to 7.0 p.m., Concert ;
(Sunday) Concert.

BRESLAU, 415 metres.

HAMBURG, 392 metres.

STUTTGART, 437 metres.

KONIGSBERG, 460 metres.

FRANKFURT AM MAIN, 467 metres.
Gramophone Records.

LEIPZIG (Mitteldeutsche Rundfunk A.G.), 452 metres.

MUNCHEN (Die Deutsche Stunde in Bayern), 485 metres.

AUSTRIA.
VIENNA (Radio-Hekaphon), 600 metres.

CZECHO SLOVAKIA
PRAGUE, PRG, 1,800 metres. 8.0 a.m., 1z.0 a.u,, and 4.0 p.m,,
Meteorological Bulletin and News : 4,500 metres, 10.0 a.m., 3.0 p.m.,
and 10.0 p.m., Concert.
KBELY (near Prague), 1,150 metres. Weekdays, 7.15 p.m. and
10.0 p.m., Sundays 13.0 a.m. to 12.0 noon, Concert and News,
UNN, 1,800 metres. 10.0 to 11.0 a.m., Concert; 2.30 p.m.,

News.
SWITZERLAND.
GENEVA, 1,100 metres (Weekdays). At 3.15 and 8.0 p.m,
Concert or Lecture.
LAUSANNE, HB2, 850 metres. Dalily,
and Address.

Daily, 1.0 to z.0 p.m., Address
Thursday

11.0 a.m., Stock Exchange;
7.0 to 8.0 p.m,

7.30 to 10.0 p.m,, Tests,

g9.15 p.m., Concert

SPAIN.

MADRID, PTT, 400 to 700 metres. 6.0 to 8.0 p.m. Tests.

MADRID (Radio Iberica), 392 metres. Daily (except Thursdays
and Sundays), 7.0 to 9.0 p.m. Thursdays and Sundays, r0.0 to
12.0 p.m., Concerts.

MADRID, 1,800 metres. Irregular.

CARTAGENA, EBX, 1,200 metres,
5.30 p.m., Lectures and Concerts.

12,0 to 12.30 p.m,, 5.0 to

PORTUGAL.
LISBON (Aero Lisboa), 370 to 400 metres.
Fridays, 9.30 to 12.0 p.mn., Irregular Tests.

ITALY.
ROME, ICD, 3,200 metres. Weekdays, 12.0 a.m.
4.0 p.m. and 8.30 p.m., Tests, Gramophone Records.

‘Wednesdays and

1,800 metres,,
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CORRESPONDENCE.

Spark Interference,

In view of the many complaints made from
time to time on the subject of interference
from spark stations, the following reply
to a letter on the subject, addressed to the
Postmaster-General recently by the Radio
Association, is of general interest.

General Post Office,
London, E.C.1.
July 8th, 1924.

Sir —With further reference to your letter of the
16th June, I am directed by the Postmaster-General
to say that he is anxious to do everything he can
to minimise interference with the broadcasting
service, and in this conmection he is making efforts
to secure the discontinuance of the use of the
450 metres wavelength for certain maritime
services. :

The use of spark transmission on the 300 and
600 metre waves for ship and shore services is
permitted by the International Convention govern-
ing the radiotelegraphic services, and, so long as a
large number of ships—both British and foreign—
are equipped only with spark apparatus, the
maintenance of suitable spark stations on shore
for the purpose of communicating with ships is
imperative. The Postmaster -General regrets that
it would not be practicable at present to secure a
general international change to continuous wave
working. The cost involved would be considerable ;
indeed, it has been estimated that for British ships
alone such a change would involve a capital expendi-
ture of about £2,500,000.

At the same time, a large and increasing number
of the more important liners are transmitting all
their traffic by continuous wave to the Post Office
station at Devizes and other similar stations on the
Continent. The Devizes station is working on the
2,400 and 2,100 metre waves, and its transmissions
should not therefore interfere with programmes
transmitted on the band of waves allotted to
broadcasting. .

While & large number of British and foreign
ships using the main sea routes to and from the
British Isles continue to use spark apparatus,
there must necessarily be great congestion of spark
traffic on the chief routes, such as the English
Channel, and it would, it is feared, be impracticable
to ingist that such traffic should not be sent during
broadcasting hours. Such a curtailment of
facilities would seriously impair the efficiency of
the ship and shore services, and could not be carried
out without international consent, which there
would be no likelihood of obtaining.

The Postmaster-General thinks it right to add
that he has good reason for assuming that a large
amount of interference with reception is due to the
use of widely tuned receiving apparatus, and that
a8 great improvement could be effected in this
respect by the use of selective apparatus suitably
adjusted.

(Signed) F. J. Brown.

The Transmitting Licence Regulations,
To the Hditor of THE WIRELEsS WORLD AND
Rapro ReviEw.

Sir,—I was interested to see in the June 25th -
issue of The Wireless World and Radio Review that
in an editorial you bring into notice the methods
adopted in granting transmitting licences. As a
keen experimental licence holder since pre-broad-
casting days, I applied about 12 months ago for a
transmitting licence, detailing experiments in a
system of simultaneous transmission and reception
which, in conjunction with a friend, I proposed to
conduct. I explained that the data which an
artificial aerial could supply was already in our
possession and asked for permission to use an open
aerial for advanced experiments. I gave evidence
that I was a qualified telegraphist, which could have
been proved if necessary, and furnished particulars
of experience in the use of wireless apparatus in
the army. Permission to use anything but an
artificial aerial was refused and the refusal was
upheld on appeal. In the meantime the system
on which we were working has been patented by a
commercial concern who were evidently working
on the same lines. So that’s that! As a con-
solation we are privileged to listen any Sunday to
transmitters whose experiments appear to consist
of continuous endeavours to ascertain whether
their microphones are working, or whether they
are louder on 400 metres than on 450 metres.
This sort of thing is absurd and I think that any
serious experimenter who has listened in to the
babel on Sundays will agree that nine of every ten
experimental transmitters are out for amusement
rather than work. ’

I would suggest that the G.P.O. provide a number
of district inspectors to personally investigate each
application for permission to transmit, and also
to check the amount of serious experimental work
done by holders of open aerial transmitting licences.
After all, the permission is given for serious experi-
ments, and not for the purpose of jamming the
ether with badly modulated reproductions of
second-rate gramophone music.

“ BIRMINGHAM.”

Crystal Detectors,
To the Editor of THE WIRELESS WORLD AND
Rapio Review,

Smr,—Will you kindly publish the following
correction in my article * On the Design of Crystal
Detectors.” Fig. 3 is a new detector of German
design (not French as stated on p. 464). Further,
this detector does not suffer from the fault of
capacity. The French detector referred to here is
a well-known make in which two massive brass
fittings are separated by a space of about 2 milli-
metres only.

In reply to Mr. Wallace (p. 431) I am quite
aware of the old use of oil in various detectors.
One of the oldest coherers, in fact, consisted of a
steel disc running in oil and touching a mercury
surface. The improved detector I refer to uses a
plastic or solid dielectric at the loose contact, thus
preventing vibration as well as oxidation.

Aberdeen. J. STRACHAN,
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1. All questions arve answered through the post.
is published. 2. Not more than four questions may be sent in at any one time.

A selection of those of general interest
3. Every

question should be accompanied by a postal order for 1/-, or 36 for four questions, and by a

coupon taken from the curremt issue.

4. A free coupon appears in the first issue of each

month, and if this is sent in together with coupons from the three previous issues, the
veader is entitled {0 have one question answered free of charge.

“W.BT (Merthyr Tydfd) finds that no
difference in signal strength is obtained when
the telephone condenser in his receiver is
removed, and asks if this condenser is
necessary.

The use of a fixed condenser across the telephones
is not a necessity, but often brings about an
improvement in the quality of speech or music
received. This condenser has the effect of correcting
faults in the acoustic characteristic of the telephones.
It therefore follows that the value of the telephone
condenser should be found by trial, as its value
will depend upon the particular type of telephones
which you are using. The 0-001 uF condenser
across the primary winding of the Intervalve
transformer 1s important. The purpose of this
condenser is to by-pass the H.F. currents from the
plate of the detector valve, and to prevent their
passage through the transformer winding primary.

“ F.R.R.” (London, S.E.6) sends particulars of
the formers of a variometer, and asks how
many turns to put on each winding for wave-
lengths between 250 and 600 metres when
connected to a standard 100-ft. single wire
aerial.

The stator, which is 3% inches in diameter should
be wound with 50 turns of No. 22 D.C.C., and the
rotor, 2& inches in diameter, with 60 turns of the
same gauge of wire. To increase the efficiency on
short wavelengths, a fixed condenser of about
0-0003 uF capacity should be connected in series with
the aerial. A switch should be provided to short
circuit this condenser on the longer wavelengths.

“ R.T.C.” (Swindon) asks how a two-valve
receiver (H.F. and detector, tuned by means of
cylindrical coils) may be modified for the

reception of wavelengths in the neighbourhood
of 1,600 metres. :

The wavelength range may be increased by
connecting plug-in coils in series with the existing
cylindrical coils, as indicated in the diagram in
Fig. 1. The coil A in series with the A.T.I. may be
an Igranic No. 150 coil, and a No. 400 coil may be
connected in the anode circuit, at the point B in
the diagram. Reaction effects could be obtained
by coupling together coils A and B.

HY+

10°002,F

00003,

§

- HT.

2Mn

- LT +

Fig. 1. < R.T.C.” (Swindon). Circuit showing the
addition of load coils to a two-valve recesver.

“H.K.” (London, N.W.3) asks for a diagram
of a four-valve receiver with three stages of
H.F. amplification employing the resistance
capacity method of coupling. The receiver is
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required for the reception of the B.B.C.
stations, and must have a high degree of
selectivity. )

The only B.B.C. station which you would be able to
receive satisfactorily with a resistance capacity
coupled H.F. amplifier would be the high power
broadcasting station on 1,600 metres. The resist-
ance capacity method of H.F. coupling is not
suitable for reception on wavelengths below 1,000
metres. This method of coupling is aperiodic in its
action, and the selectivity of the instrument would
not be very high. You would be able to receive on
short wavelengths if semi-aperiodic anode coils were
substituted for the anode resistances, and the
necessary selectivity could be obtained by the use
of a loose-coupled tuner.

THE WIRELESS WORLD AND RADIO REVIEW
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by several well-known manufacturers. The latter
transformers are convenient where it is desired to
cover a wide band of wavelengths, and it is often
an advantage to use one of these transformers in
conjunction with a stage of tuned H..F. amplification,
as it will be found that the aperiodic transformer
will tend to give the H.F. portions of the circuit
stability. The connections for the reaction coil
when passing through the H.F. panel are crossed
over. By these means the reaction coil is auto-
matically reversed in direction when an H.F.
panel is added to or removed from the circuit.
In the detector unit the 2 megohm grid leak is
shown connected in parallel with the grid condenser,
as it is possible to purchase units of this type from
gseveral manufacturers. It is often advantageous
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Fig. 2. “ K.D.C.” (London, S.W.16).

“ K.D.C.” (London, S.W.16) asks for a diagram
of a unit receiver consisting of four panels
(tuner, H.F., detector and note magnifier).

A wiring diagram of the panels is given in Fig. 2.
In the tuner a reaction coil is coupled directly to
the A.T.I., no secondary circuit being used. A
series-parallel switch is provided for use in connec-
tion with the 0-0005 uF tuning condenser. Trans-
former coupling has been used in the H.F. panel,
since with this method there is no difficulty in
duplicating the wiring should it be necessary to
add a. further stage of H.F. amplification at a
future date. When tuned anode coupling is used
it becomes necessary to provide two types of panel,
one for use immediately preceding the detector
valve, and the other type for the remaining panels.
The H.F. transformers may be of the four-pin
plug-in type, or the sami-aperiodic type marketed

A three-valve receiver built on the unit system.

to connect the grid leak between the grid and
4+ L.T., but in general the difference between the
results obtained by the two methods is not very
great. If the use of a telephone condenser is found
to be desirable, this may be connected across the
telephone terminals outside the set.

“ F.H.W.” (Folkestone) asks if an old ignition
coil might be used as a low frequency choke
coil in a filter feed circuit for use with high
resistance telephones.

Provided that the insulation resistance of the
secondary winding of the coil is in good condition,
the ignition coil will make an excellent telephone
choke. It will not be necessary to provide a closed
core for the choke coil as it is often found an advan-
tage from the point of view of freedom from dis-
tortion to use an open core.



