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THE CONSTRUCTION OF WIRELESS VALVES*
By F. 5. Roeertson, M.LE.E.

Introduction,

N the study of valve problems we are

forced back to more fundamental con-
ceptions than we are ordinarily accustomed
to in electrical engineering work. We
have to get to know something about the
different kinds of electrical atoms, which
fortunately for us are very much more limited
in number than the chemical atoms.

There are apparently only two, namely,
the electron which has been well recognised
for some years as nature’s unit of negative
electricity, and its positive counterpart, the
nucleus of the hydrogen atom, the knowledge
of which we owe largely to the more recent
work of 5ir Ernest Rutherford and Dr, Aston.
“The electric charge on the electron

=e = 1-591 x 1072 EM. unis,
" the mass of the electron m
= 0-900 = 10°% grams,
the mass of the hydrogen atom
= 1-66 = 10 grams,
electron has a mass of
that of the hydrogen atom.
All the chemical atoms are supposed to be
made up of these two ingredients, but as to
exactly how they enter into the structure
of the atom is a matter which is at present
occupving the attention of physicists, and is
likely to do so for some time to come.

Prof. Bragg said recently at a meeting
of the Institution of Electrical Engineers,
that it was only when it became possible to

.. the n:m'h of

* Abstract of Lecture deliversd to the King's
College Wirelesa Bociety on Monday, May 30, 1821.

get the electrons as “disembodied spirits,” and
moving with enormous velocities, that their
qualities could be studied.

Unless an electron has a tremendous velocity
it sticks to the next atom it meets ; with a
velocity of one hundred million (10%) cms.
per second, it can only move a fraction of a
millimetre through air at ordinary pressure
before it loses its velocity and therefore its
power of going through the atoms.

Electronic Emission.

There are two factors, then, which we
have to consider at the outset in the construc-
tion of a wireless valve :—

(1) The liberation of the electron;

(2) The provision of a suitable space
in which there are not too many
molecules to disturb the electron.,

With regard to the liberation of electrons
two methods would seem to be available for
valve work :(—

(@) Thermionic emission, and

() Photo-electric emission.

Tuaermionic Emission, which owes its
name to Prof. Richardson, has been shown by
him to be due to electrons inside the heated
body becoming endowed with so much energy
that they are able to break through the surface
and get free.

In a metal some of the electrons are v
loosely bound, and the effect of thermal
agitation is to shake certain electrons free
from their ties to the atoms when they become
free to move about in the same way as the
molecules of a gas, that is, their velocites
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are distributed amongst them according to
the Maxwell-Boltzmann law. According
to this view, a few at any particular moment
will have exceptionally large velocities, while
a few will have exceptionally small velocities,
the others having velocities ranging between
these extreme values. Now the energy
of an electron is proportional to the square of
its velocity (§ me?), hence different electrons
have different amounts of energy.  Although
the electrons may be moving about freely in
the interior of the metal they cannot escape
from the surface unless they have sufficient
energy to overcome a force of attraction
which all the time tends to pull them intn
the metal.

Therefore very few indeed escape at
ordinar J temperatures, but as the temperature
is raised, the number which have the requisite
energy increases very rapidly, and is found
to agree very I:Ins:'lf indeed with Prof.
Richardson’s formula.

n= AT

The constant b is a measure of the work
which the electron must do in order to
escape, and 15 known as the emission constant.
A small change in its value causes a great
change in the number of electrons emitted
per second, and consequently in the current
which can be obtained through the valve.

This current ¢, in amperes per square

cm., is given by the expression
i =236 x 108v T ¢tesonr
where T = the absolute temperature and
e = 2-718.

The most convenient way to arrange for
the emission of electrons in valves seems to
be to mount a tungsten filament in a glass
bulb, which can afterwards be carcfully
exhausted and then to raise the filament to
a very high temperature by passing a current
through it, but of course it could be made
to emit electrons equally well if its temperature
were raised by any other means; provided
always that some contact can be made with
it through which more electrons can be sup-
plied to the flament. If this is not done it
would soon become highly charged positively,
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and no further current could be drawn from
It. Tungsten has been wverv much used
because it can be heated to a very high
temperature without risk of fusion, but it is
not by any means the only material used.

Wehnelt Cathodes are very much used in
America. They consist of platinum wires
or strips, coated with an oxide such as lime.
Some are prepared by coating the strip with
alternate layers of Strontium and Barium
Oxides. Personally, although I have tried a
good many times to make filaments of this
kind, I have never been able to obtain one
whu:h remained constant verv long, and 1
have some doubt whether it is possible to
get all the gas out of the platinum irself.
These coatings have the property of altering
the emission constant in Richardson's formula
so that large emissions can be obrained even
when the filament is only just red hot.

More recently large emissions have been
obtained at comparatively low temperatures
from Tungsten filaments, which have had
the electro-positive metal thorium incorporated
in the process of manufacture, and brought to
the 5urface by subsequent treatment. The
emission from these filaments may be several
thousand-fold that from pure tunpsten at
the same temperature.

Proro-EvLecrric Emission.—When light
waves above a certain frequency are allowed
to fall upon certain substances, such as sodium,
the electrons are given such a shaking up that
some of them are sct free from their atoms and
can be drawn off from the material as an electric
current. If the curve of such a current be
plotted in terms of the applied potential, it
will be seen thar it comes down to the volt
axis very steeply, which would seem to be a
property which might well be cultivated for
its rectifying action—Fig. 1.

Having now a means of producing our
electrons we mount in the same vessel a
collecting electrode, usually called the plate
or anode, and a thlni or controlling electrode
usually called the grid, which may consist of
a picce of wire gauve or a spiral of fine wire
surrounding but not in contact with the
fhilament.

UNIVERSITY OF MICHIGAN




THE CONSTRUCTION OF WIRELESS VALVES

The Fleming valve was patented in 1904,
It had only two electrodes but this was soon

T

VOLTAGE

Fig. 1. Pholoeléctric emission eurrend.

vastly improved by the introduction of the
third electrode or grid by de Forest.

Characteristic Curves.

Curves showing the current through the
valve in terms of the voltage applied between
plate and filament in the case of the Fleming
valve, and the currents to plate and grid in
terms of the voltage between grid and filament
for different steady voltages applied between
the plate and filament are known as the
Characteristic Curves of the valve, and
it can be shown that the slopes of these curves
and the conditions for obtaining them be-
speak the goodness or otherwise of the valve
for given purposes. For instance, in a
receiving valve the slope of the anode current
in terms of grid volts, should be as steep as
possible, and the steepness should occur
just where the grid current is beginning to
bend up from zero,

Notice that you cannot, under any cir-
cumstances, get an appreciable current in
the reverse direction through a valve if the
vacuum is good enough, because you have
present only electrons which are the negative
charges. You may have to put on a negative
potential to shut the current down, but you

cannot reverse the current, however much
you increase the negative potential,

If you have gas in the tubes the slope
of these characteristic curves can be made
much greater than if you have a so-called
pure electronic discharge, because if the
velocity of the electrons is increased above
a certain value they can knock off one
or more electrons from the gas molecules
with which they come in contact. The
potential required to do this is called the
ionisation potential, and differs with different
gases. Under these circumstances, for each
electron which starts off from the hlament,
several arrive at the other end.

Steep curves obtained in this way are, how-
ever, a doubtful blessing, as the conditions
are very apt to be unstable. Further, the
relatively heavy gas molecules, having lost
electrons become positivély charged, and are
attracted back to the hot filament which is
the negative end of the system, and cause

BN
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Fig 2.
Curves showring hysteresis effect in a soft valve.
l.rp'p-u curve=Pplate curpent,
Lower clurvees

rapid disintegration of the filament, and so
shorten it; life.
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Fig. 2 shows a sort of hysteresis effect
which was produced in a tube of this kind by
exaggerating the gas effect. The tube con-
tained mercury vapour in the presence of
liquid mercury at a temperature of 34-9°C.
The sum of anode and grid currents is nearly
constant ftor all positive grid voltages tested.
This shows that the anode is receiving
practically all the emitted electrons which
are not abstracted by the grid. This cor-
responds to a condition of approximate satura-
tion of the total electron current, and the case
with which this condition is attained 15 due
to the effect of the presence of the relatively
immeobile positive mercury ions which counter-
act the negative
electrons.

The explanation of the sudden rise in the
anode current shown in Fig. 2 is this:
Starting with large negative grid potential
and the anode current small, a reduction of the
numerical value of the grid potential will
increase the electron current through the grid
to the anode. One effect of this will be to
produce positive mercury ions in the space
between grid and anode. Some of these 1ons
are absorbed by the grid, some reach the
cathode, and some are present in the space
between the two moleculs. 50 lonz as
the electron current to the anode is very
small in comparison with the total electron
emission, the effect of the few positive ions in
the space between the cathode and gnd is
insignificant.  As soon, however, as the
positive space-charge becomes comparable
with the negative space-charge, a reduction
in the negative space-charge results, which
increases the flow of electrons through the
grid, which, in turn, produces more positive
ions, which further increases the cffect
without limit, until saturation sets in. The
phenomenon is essentially unstable, and once
such a condition has been set up a relatively
larger negative grid potential will be necessary
to destroy it than was required to establish it.

Production of the Vacuum.

Now, in order to get a pure electronic
discharge we must so exhaust the vessel that

“space charge™ of the’

THE WIRELESS WORLD

there are comparatively speaking only a
few molecules left, in which case the electrons
produced by ionisation are only a small
percentage of the total number. Such a tube
15 said to be a hard fwbe 1n contradistinction
to a tube which contains gas and is called a
soft tube.

The highest vacuum attainable at present is
about 0-000000075 mm. of mercury,and even
at this low pressure the number of molecules
per cm. cube at 0°C. is sull 2,670,000.000°.

To obtain a hard tube it is not sufficient
to simply connect it up to the pumps, however
good they may be, and pump it out, because
you will find tl‘llt the electrodes, the glass
walls and even the filament itself will give off
large quantities of gas as soon as you heat
them or pass a discharge through the tube.

METAL SHAVINGS
ROE BUMSEN BURNER
0R ELECTRIC HEATER
Arvangenent of g piijéra ;.aradn:i'ng high vacua.

Fig. 3 shows the arrangement of pumps for
obtaining very high vacua,

Next to the atmosphere we have a piston
pump of peculiar construction, as shown
more 1n detail in Fig. 4. A is the suction
pipe, B the air port into the cylinder above the
piston, C is the piston whose bucket leather
is kept up to the cylinder wall by oil pressing
in the annular space D. Eisthe piaf'l'.ll'l valve
and F an air pipe to relieve the piston on the
first few strokes; G H and I collars and
cover forming a good joint and delivery valve
combined.

*enermd Elrctric Review, 23, p. 4897, Jume 120,
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As the piston rises the port B is cut off, and
the cylinder full of air carried up to the outlet
valve G. No air can get t the piston
as it 1s covered with oll. When the piston
approaches the top of its stroke it lifts the valve
G off its face, and gives a free outlet for the
air. The oil on the piston then mingles
with that about G, but the right quantity
returns with the piston on the closing of G.

Special oil is used which is very non-
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Fig. 4. Sectional diagram of piston oil pump.

volatile, non-solvent of air and flls all
clearance space and seals the valves.

OF WIRELESs VALVES

It is claimed that with a single cylinder
pump of this type a pressure of about § mm.
of mercury can readily be obtained.

This backs a rotary oil pump which runs
at about 360 revelutions per minute, and is
shown in Fig. 3 marked as a “ box pump.”
It also is submerged in oil. This in turn
backs a mercury vapour pump, which is
scarcely recognisable as a pump ar all.

The molecules of gas which diffuse into
the blast of mercury vapour get so mixed up
with it that they can never get back again,
and so are carried away by the backing pumps.
The mercury vapour itself is condensed by
the water jacket, and trickles back again into
the boiler. The action is thus continuous.
A liquid air trap has to be used in connection
with it in order to prevent mercury vapour
from getting over into the tube, which is
being exhausted.

In valve manufacturing works the tubes
are exhausted in some such way as this,
the backing for the rotary oil pump being the
vacuurn mains to which ordinary electric
lamps are connected for exhaustion, giving
pressures from 12 to 16 mm. of mercury, the
glass vessel being at the same time warmed
up externally by gas jers. When the vacuum
is considered to be good enough a high
potential is switched on between the filament
and the plate making the plate positive, and
the filament is heated up by passing a current
through it.  As soon as electrons are emitted
they rush across under the action of the applied
potential and bombard the plate with such
violence that it soon becomes red hot, large
quantities of gas are evolved, ionisation of this
gas sets in followed by a blue glow. Unless
the current is then switched off at once the
hlament would be ruined.

With the very rapid mercury vapour
pumps only a few seconds are required to get
rid of this gas, and the process can be repeated,
until after a time it is found that the plate
can be kept red hot by the bombardment
without the formation of the glow, showing
that most of the has been got rid of.

The old Gaede pumps are not rapid enough
for this process.
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Even when rubes are exhausted in this way
there are parts which do not get sufficiently
heated such as leading-in wires and the glass
vessel itself, so in order to get a Arst class
vacuum for experimental work the tube
itself 15 mounted up in a vacuum furnace
heated electricallv to a temperature of 750°
to B0O® Pr., which is measured, either by a
platinum thermomenter or a thermo-junction.
The tube itself is hermetically sealed on to
the pumps, and 15 also in connection with a
tube, containing charcoal made from cocoanut
shells, which can be immersed in liquid air.
In this way the whole tube even with the
high vacuum inside it is kept red hot for
200 or 30 hours without collapsing. After
this time the pumps are disconnected, and the
charcoal tube, which has previously been
heated, is immersed in liquid air, the valve
being still kept hot in the furnace. In this
way an exceedingly pood and permanent
vacuum can be obtained.

The Measurement of High Vacua.

The next point | should like to say some-
thing about is the measurement of these small
pressures, for unless one knows how it
1s done 1t seems almost incredible that a pressure
as low as 107® mm. of mercury can be measured.
The MeLeod Gauge.

The McLeod pauge, depending upon an
application of Boyle's Law, has been made
to measure pressures very accurately down to
0-0001 mm. of mercury, Fig 5 If v
is the volume to which the gas is compressed
in the upper tube, and ¥V is the volume of the
bulb, and v is m.adt 1/1,000ch of V , then when
the gas at pressure P in the vulume V + v

is compressed into volume 1 we have
- ¥ = —_'.—p urP=P—!—lﬂ{]|
V—ur
Hence if p—P=1 mm.
then P x 1001 —P =1 mm.

or P== 1 ., mm. of mercury.

The Kundsen Gauge.

Another very sensitive gauge is that known
as the * Kundsen Gauge,” Fig. 6. A and B
are two parallel strips placed at a distance

THE WIRELESS WORLD

apart, which is less than the mean free path
of the molecules. Let A be at the same
temperature as the gas while B is maintained
at a higher temperature, T',.

- E

Fig. 5. Diagram of McLeod Gauge.

(n the side away from B, A will be bom-
barded by maolecules having a mean velocity
@ corresponding to the temperature T, as
given by the equation

_— \}3;_51
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These molecules will, of course, rebound
from A with the same velocity. However,
on the side towards B, A will be bombarded
by molecules coming from B and having a
higher velocity @,, corresponding to the
temperature T, Consequently, A will
receive momentum at a greater rate on side
towards B than on the opposite side, and will,

B B
x I
:r - Ll
£~ M
&, -

e — &

Fig. 8. Schematic diagram of Kundsen Gauge,
therefore, be repelled from B. From

theoretical considerations Kundsen has shown
that the force of repulsion K per square cm.
of the two parallel surfaces, is given by—

E:‘:\E_l

This force of repulsion is then balanced out
by the torsion of the suspension fibre. The
equation then takes the form

P—‘-h:—rn T dynes C
B T e s e

where I = Moment of inertia of moving
vane,
r = mean radius of moving vane,
24 = area of the vane A opposite each
strip B,
t = period of vibration of the vane,
D = deflection of spot of light on
scale,
d = scale distance from mirror on A.
Since all these quantities can be measured
directly, it follows that the device can be
used as an absolute manometer, and its
indications are independent of the gas to be
measured. Using the above equation, we
hnd that a deflection of 1 mm. at a metre
distance with a temperature difference of

OF WIRELESS VALVES

150°C indicates pressures of 1 x 10-® to
5 x 107® mm. of mercury.

A modification of the simple Kundsen
gauge is shown in Fig. 7.

The Thermienie or lonisation Gauge. .

‘T'his apparatus makes use of the variation
of thermionic current Aowing from a hot
hlament through a partially exhausted tube,
with changes in the gas pressure,

An electron stream passing through a gas
will ionise the latter when the velocity of
the electrons exceeds a certain minimum
value. In this process an electron is knocked
out of the neutral atom by the incident
electron, with the result that the residual
portion of the atom is positively charged.
The relation between the velocity x of the

No. 7. Shrader and Sherwood's modification of the
Kundsen (Fauge.

electrons and the voltage # required to produce
this velocity is given by the equation :
1 mu® = Ve where e = charge on electron
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and m = mass of electron. Hence corres-
ponding to the ionisation velocity there
exists for every gas a minimum ionisation
potential. These potentials range from one
or two volts for the alkaline metals to 25 volts
tor helium.

The amount of ionisation produced by a
given electron current in this manner increases
with the gas pressure, and this fact is used
for the measurement of the gas pressure in
the ionisation gauge. The gauge itself
consists of three electrodes arranged some-
what on the lines of an ordinary three-
electrode valve, the glass containing bulb of
which is provided with a outlet pipe for
connection to the vessel the gas pressure in
which is to be measured. These electrodes
are used as cathode, anode and collector of
positive ions respectively.  As source of
electrons a Wehnelt cathode or incandescent
tungsten filament is used. The collector elect-
rode, or grid, 1s placed between the anode and
cathode and 1s connected through a galvano-
meter to the negative terminal of a battery
whose positive terminal is connected to the
main negative end of the filament, as indicated
in Fig. 8.  The anode potentials range from
100 to 250 volts, while the magnitude of the
electron current varies between (-2 and 2
milliamperes. With a gas pressure of 1073
millimetres of mercury, the positive ionisa-
tion current was observed to be one-
thousandth of that of the electron current.

{3_—_—{%—

Fig. B,

Sehemalic arrangement of Tovisalion Gauge,

Hence with an electron current of 2 mulli-
amperes pressures below 107% millimetres of
mercury could be measured quite easily. Some

THE WIRELESS WORLD

cury ﬁi:onntcnng the ionisation current Piﬂll'l.g
through the apparatus with the pressure of
the gas are given in Fig. 9.

For very low pressure 250 volts is used on
the anode and 25 volts on the collector.
Under these conditions 1 x 107 amperes

[

:

POSITIVE
IONISATION CURRE
83

[

120 'D
1 i T

o1 o4 08 012 16 20 24
GAS PRESSURE

Fig. 9. Calibration Curces for JTonisation Gauge.

40

positive_jonisation current corresponds to a
pressure of 0-0000099 mm. of mercury for
argon, The calibration depends upon the
particular gas used. Under the same con-
ditions as to anode voltage and electron
current and at constant pressure, the ionisation
current increases with the number of electrons
in the molecule of the gas present in the tube.
The number of electrons for an argon
molecule (monatomic) is 18, while in a
mercury molecule (also monatomic) it 15 B0.
‘The ionisation currents are approximately in
this ratio.

For ordinary cases the calibration for
nitrogen (14 electrons per molecule) may
be used as a general guide to the pressure,

Wireless Society of London,

The next meeting of the Wireless Society
of London will be held at the Institution of
Electrical Engineers, Victoria Embankment,
(next Waterloo Bridge) on Friday, September
30th, 1921, at6 p.m. Discussion on
« Methods of Recording Wireless Signals.™
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EARTH WIRELESS:

Some NoTes ox THE Power Buzzer.
By G. P. Kexparr, B.5c.

HE term " earth wireless™ which 1s

usually applied to the power buzzer-to-
amplifier method of communication, is some-
thing of a misnomer, for there is no real
analogy with true radiotelegraphy ; ' the
method is one depending upon conduction,
pure and simple. As such, it might be
regarded as ouwside the province of The
Wireless Ferld, but since ex-Army power
buzzers have been upon the market, and
have been purchased by numerous amateurs,
a few notes on the working and use of the
power buzzer may be useful.

This method of communication was of
considerable importance during certain stages
of the war. It first became practicable over
useful distances with the development of the
amplifving valve, since by means of a three-
valve low-frequency amplifier and suitable
earth connections, it 1s possible to pick up
and render audible earth currents which have
originated at quite considerable distances up
to scveral miles. The pmblems of power
buzzer-to-amplifier communication are, then,
mainly of the production of suitable currents,
and their introduction into the ground in
such a way that the distant receiving station
shall ger the full benefit of them Picking
up the signals is simple : o good earth
connections are made, abc:rut one hundred
vards apart, and a lead is taken from each

to the input terminals of the amplifier. Any
earth currents which may be passing in a
direction anything like parallel to the line
joining the two earths (known as the base-
line} will pass through the amplifier and, if
alternating or intermittent in character, will
be rendered audible in the telephones.

To turn to the transmitting end, The
whole secret of this method of communication
depends upon the fact that if a current be
caused to flow between two earth connections
it does not pass direct from one to the other
in a sl:rmght line, but diffuses over a wide
area in a manner resembling the familiar
representation of the field of a bar magnet

(Fig. 1). Of course, such a symmetrical
distribution as that of the fgure would only
occur in the case of a medium of perfectly
uniform conductivity. In practice the earth
current is found to distribute itself over the
space between the earths of the base in a
very irregular manner, following moist tracts,
5pr-d|ng out widely to aveid dry ones, and
so on. The skilful power buzzer operator
takes advantage of all this to drive as much
of his earth current as he can out to the
distant station. In general, he endeavours ro
get two good earth connections in two
separate damp places ; the drier and less
conductive the ground betwween them, the
better, since these conditions cause the current
to spread widely.

Fig. 1.
Earth Wircless : indicating the distribution of earth
currents from the poiwer fuzzer P I3

[t will be readily seen from Fig. 1 that
the base-line of the transmitter must be
oriented in a definite direction to ensure that
some of the diffused earth current shall fow
parallel to the receiving base-line and hence
pass through it. The actual laying out of the
bases 15 done h].-r compass, according to a
method to be given later. Another point
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indicated by the diagram is that the length
of the base determines the distance to which
the earth current will spread ; the longer
the base, the greater the range of the power
buzzer.

The type of current required is obviously
an intermittent or alternating one of fairly
hlgh voltage, and of such a frequency as to
give a musical note. The most con-
venient source of such current is a small
induction coil, and as such the power buzzer
may be regarded. Its special characteristics
are a secondary, wound to give a large volume
of current at only a moderately high pressure,
and a special form of contact breaker, giving
a steady high note and capable of carrying a
heavy current.

The mechanical features of the buzzer
I do not propose to describe ; they are
simple enough to be readily understood by
anyone possessing one of these instruments
and would be of no interest to others.

A simple diagram of the =:1rr:u||.~5 of a
power buzzer is given in Fig. 2

The range obtained with the standard
army power buzzer working on 10 volts,
received by a three-valve amplifier and with
hases of 100 to 300 yards, may be cxp-:crtd
to be about 3,000 yards, but varies very
considerably with local conditions, such as
character of soil, quality of earth connections,
and so forth.

Fig. 2.

As an instance of the influence of the
type of soil, a freak range of five miles was
once obtained with the standard instruments
on the Downs, near Dunstable, where the
soil is dry and chalky, whereas, on the low
ground near the town, it was difficult to
get a range of 1,000 yards. Patches of damp
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ground between the stations often :prnduce
extremel}r perplexing results. In generai., it
1s useless to attempt to work across rivers,
marshes or lakes,

Having dealt briefly with the working ot
this method of communication, [ append a
few practical notes.

1{3

i
redrmmmemrmeden

ol ———

AL MR

Fig. 3. Fig. 4.

Base-lines.—The longer the better ; not
less than 100 yards for anything but the
shortest ranges. Bases must be oriented so
that the maximum earth current from the
power buzzer is made to pass through the
amplifier base-line. The ideal arrangement
i5 to have the bases parallel to each other, and
at right angles to a line joining their centres
(Fig. 3), but failing this, best results are
generally obtained by employing this rule:
Lay the bases so that they make equal angles
with a line joining their centres (see example
in Fig. 4). The wire used should be heavy
rubber-covered cable of not less than Neo. 18
S.W.G. copper for both transmitting and
PC{:I."-IHHE,

Farths. ——['L“Iust be good. Moist gmund 15
essential. Each should consist of five or six
metal pins driven about a foot into the ground,
and all connected topether. It is best to
arrange the pins in a straight line at right
angles to the base-line, spacing them about
two feet apart. Always try to avoid intro-
ducing resistance into earth leads and earth
connections,

A pond or stream will often provide ome
good earth for a base, but mot tws, because if
both earths are placed in the same marsh or
stream, a form of short circuit resulss and
the earth current fails to spread out.

Adjustments of Buzzer.—The standard
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buzzer, whether as a separate unit or fitted
into a complete power buzzer-amplifier set,
will be found to be provided with a set of
spare armatures of three types, each giving a
different note. They are marked A, B and C,
and give notes of the following frequencies :

A = 640 per second.

B =T v

C =540 , 4,
Their purpose was to reduce the jamming
troubles which resulted when a number of
power buzzers were working in the same
area, by giving distinctive notes to different
stations,

The armature is adjusted by means of the
large thumbscrew on the front of the buzzer.
First see that the armature is not screwed
right down on to the core. Then, with the
key pressed, screw down the thumbscrew
until a full clear note is obtained. Now screw
it down further until the note is on the point
of becoming hoarse (** spluttering ™). When
using a power buzzer-amplifier set, further
correct the adjustment to give a maximum
reading on the ammeter in the earth circuit.

Keep the buzzer contacts clean by the
occasional use of a smooth file,

In conclusion, two words of warning.
Firstly, experiments with power buzzers
require Post Office sanction.  Secondly,
don’t risk shocks from the secondary of the
buzzer. You will regret it deeply if you get
one,

A BRADFORD
EXPERIMENTAL STATION.

R. E. P. BURGESS sends us a photo-

graph of his station at Queen’s Road,
Bradford. The set is home-made except
for such items as telephones, valves and
barteries.  The apparatus consists of a 2-valve
set, the second valve being used as a low-
frequency amplifier; this, and the inter-
valve transformer and filament resistance
terminals, etc.,, are mounted on a panel as
seen in the photograph, the other valve being
mounted on the H.T. battery box, which

contains the two H.T. batteries, one of 50
and the other of 40 volts.

The tuner on the left-hand side of the
picture will tune from 600 up to 12,000
metres, with the conjunction of the variable
condenser. With the aid of small fixed
condensers 24,000 metres can be reached
without any loading coil. For ships ** pan-
cake ™ coils give better results than the large
tuner, so a panel has been constructed which
is also seen on the left of the phutngmph
above the large tuner. Any “ pancake™
coil may be fitted on this panel in a fey

seconds, the aerial and carth leads being
brought to the terminals on the face of the
box or panel ; the reactance is also taken to
the lower terminals. A variable condenser
on the grid works better than the usual
nxed capacity type. Signals from all the
well-known high power stations are read
with ease when the telephones are on the
table, and also several 600 metre stations,
including ships; NS5 can I:u:.- read every day
with the telephones * on,” of course, the
time signals being very clear.

The aerial consists of two 50-ft. wires,
7 fr. apart, 30 fr. high at the lower end, and
40 fr. at the high end, the down leads are
taken from the high end into the skylight of
the * wireless room.” ‘The earth lead goes
to the water pipe. The * pre-war™ trans-
mitting coil and jigger are still on the rable,
and are seen on the right-hand side, but, of
course, are not used in these days.
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THE BRITISH ASSOCIATION MEETING, 1921

HE annual meeting of the Briush

Association for the Advancement of
Science is this year once again being held in
Edinburgh. On four previous occasions only
during the ninety vyears of its existence
have the Association’s meetings been held
in this historic Scottish city. These former
meetings were held in 1834, 1850, 1871,
and 1892 respectively. This year's meeting,
which is under the Presidency of Sir T.
Edward Thorpe, C.B,, D.5c, F.RS, is,
however, of especial interest, as several changes
have been introduced into the routine of the
section meetings, with a view to their better
filling the needs of modern scientific develop-
ment. Chief amongst these changes may
be mentioned the spreading out of the
sectional Presidential addresses over a longer
period, so that those interested can attend
others than the one delivered o their particular
section.  Nlodern scientific development tends
not only to a greater specialisation, but has
in many ways emphasised the inter-
dependence of various branches of Science
upon each other, thus rendering it all the
more imperative that workers in one sphere
should have the freest possible access to the
work being done in others,

frame aerial in a large metal tube or wire
spiral, open at the ends.

The frame aerial used for the tests was a
circular one | ft. in diameter, and having
100 turns of No. 20 5.W.G. wire wound
on it. Measurements were in all cases made
on “spark”™ signals received from the
Eiffel Tower on a 2,600 metres wavelength.
It was found that the mere presence of a
spiral of wire on a square frame of 18 ins.
side outside the above frame aerial produced
no appreciable effect unless the ends of the
outer wire spiral were short-circuited, in
which case the signals were weakened o the
extent of some 50 per cent. When each
individual turn of the outer spiral was short-
circuited the signal strength was further
reduced—rto  abour 25%, of its imital
intensity—but even under these conditions
the spiral had little effect upon the directional
properties of the frame aerial inside it
Closing the ends of this tube—which was
some 4 ft. long, by grids of copper wires,
produced no further reduction, and the
addition of a complete case of iron wire
netting outside the whole caused livtle
further diminution of signal strength. The
frame aerial  also  remined its  normal

As on previous occasions the papers of sdirectional properties under these conditions.

wireless interest read this year are spread over
two sections—Section A, which is nominally
devoted to I'I‘I-at]"lt-'mﬁ.ﬂl':h and physics ; and
Section G, which deals with engineering,
This division serves but to emphasise both the
wide ground covered by radio subjects, and
the need of as little overlapping as possible
of the meeting times of these two sections.

In Section A, an interesting communication
was made by "lulr A. A. Campbell Swinton,
F.R.S., entitled * The Reception of Wireless
Wa.w:s on a Shielded Frame Aeral,” in which
he described experiments which he has
recently carried out in order to test a suggestion
made by Mr, N. P. Hinton, a member of the
sub-committee in Directional Wireless of the
Radio Research Board. This suggestion
was that improved directional receptive
properties might be obtained by enclosing a

Enclosing the frame aerial in a square
copper box (4, in. metal thickness) of
2 fr. side disclosed the fact that the ampliner
and other apparatus external to the box was
picking up signals, so that in further experi-
ments the additional precaution was taken of
enclosing the amplifier, batteries, telephones,
and all auxiliary apparatus in the copper box
as well as the frame aerial. The sounds
emitted by the telephones were listened to
by means of a rubber tube extending out-
side the box.

When the box was completely closed the
equipment was found to be ::n:'.-mplﬂeh
shielded from the incoming signals, but it
was found that the narrowest possible opening
between the lid and the side of the box was
suficient to enable the signals to be heard
faintly, emphasising the importance of com-
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plete metallic continuity in all attempts at
the screening of wireless apparatus. When
one side of the box was opened and pointed
in the direction of Paris—the frame aerial
being in the same plane—signals were heard,
but they were completely cut off when the
opening was turned round at right-angles.
It is interesting, however, to note that when
the open end of the box was turned round
into a direction away from Paris signals were
again received with apparently the same
strength as when it was pointed to Paris.
This resule 1s p:.rtlcul!arly :ntcreiung, and may
be of importance in connection with theories
of the mode of transmission of wireless waves.

The experiments go to show that upon the

scale employed, the use of a shielding tube or
does not assist in improving the directional
propertics of the loop aerial.

Another paper before Section A, although
not of direct wireless utility, but interesting
as dealing with an application of the three-
electrode thermionic valve, was read by
Mr. J. J. Dowling, M.A.,on* The Recording
Ultra-Micrometer.”” The term ultra-micro-
meter is one applied to an instrument making
use of a three-electrode valve for the measure-
ment of minute distances. Such an apparatus
was described by Prof. Whiddington before
the Wireless Society of London, and the
account of his lecture was printed in these
columns.* Tt will be recollected thatr the
apparatus he described made use of three
sets of oscillating valves, twe of which
heterodyned each other, while the third
heterodyned the beat note of the hArst two
The changes in distance to be measured varied
the capacity of one of the valve circuits, and
so changed its oscillating frequency and the
resulting beat notes.

In the apparatus described by Mr. Dowling,
the heterodyning valves are dispensed with,
and only one oscillating valve is used. As
before the condenser of the oscillation circuit
of this valve is varied by the changes of
distance to be measured, but in this case the
plate circuit of the mml]atlng valve includes

* The Wireless World, 8, pp. 719 ?42 January
22nd, 1021.

a sensitive galvanometer. “T'he normal steady
plate current flowing through this galvo 1s
balanced out by shunting it with a few cells
connected through a high resistance so as
to tend to pass a current through the galvano-
meter in the reverse direction to the normal
plate current. The resistance in the shunt
circuit is adjusted until the pgalvanometer
deflection 1s reduced to zero. [f then the
resistance of the shunt circuit is large com-
pared with the resistance of the galvanometer,
the major portion of all chamges in the normal
plate current will low through the galvano-
meter. This method is, therefore, well
adapted to measure small changes in the normal
plate current of the oscillating valve.

Now the current Aowing in the plate
circuit of an oscillating valve varies with the
frequency of the currents set up by that valve,
and therefore varies also with the capacity
of the condenser in the oscillation circuit,
which is maintained by the action of the valve.
A curve can therefore be plotted out connect-
ing the plate current with the distance
between the plucs of the condenser in the
oscillation circuit. Small changes in this
distance can thus be read off directly from the
deflections of the galvanometer. Although,
on first consideration, one might think that
this method would be too rough for any very
accurate measurement, vet it is stated in the
paper that movements as small as a ten-
millionth of a centimetre can easily he
detected. By an apparatus of this kind the
decrease in the effective weight of a body
weighing one kilogram, can be measured
when it is raised up a matter of some
3 ft. only—the change of its apparent weight
being due to the change thus made in its
distance from the centre of the earth! The
apparatus is also being successfully applied
to rescarches on the growth of plants.

On the eve of the opening of the meeting—
i.e., on September 6th—a popular lecture was
given by Sir Oliver Lodge on the subject of
* Speech through the Aether.” To him, he
said, * the aether was the most material thing
in the universe,”” since it extends through
all space and through all matter, and is the
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medium for the conveyance of all forms of
radiation. Sound, however, is not conveyed
by the aether, so that to accomplish wireless
telephony sound waves must be caused to
influence waves of higher frequency, which
could travel through the aether to the distant
receiving station, and there be resolved back
again into ordinary sound waves in the air.
Only a small fraction of the energy of the
original waves reaches the receiving station,
so that wireless telephony might be likened
to shouting in the open air, whereas ordinary
wire telephony resembles talking through a
speaking tube

In Section G (Engineering) a paper was
contributed by Mr. J. bcott-Taggarton ™ Two
New Negative Resistance Devices for Use in
Wireless Telegraphy,” In this paper he
tirst gave a brief summary of the previously
known ** negative resistances "—chief amongst
which 1s the electric arc—and of their uses
tor the production of continuous oscillations,
The first special device with which the
paper particularly dealt, is termed a
** Negatron,” and consists of a special form
of thermionic valve or tube, having two
anodes in addition to the usval grid and
tilament electrodes. In use this tube 1s
arranged so that the two anodes are berween
them drawing the saturation current from
the filament. Under these conditions, then,
an increase of the positive potential applied
to the grid or control electrode—which
1s of flat form, and is between the filament
and one of the anodes only—will increase
the flow of current to that anode. But since
the tube is saturated, this can only occur if the
other (or main) anode is robbed of some of
Its current.

The main anode is appropriately connected
to the grid or control electrode, so that when
the potential of the main anode is increased,
the grid becomes more positive, and as a result
the current flowing to the main anode is
reduced as has already been explained. There
15 thus a * negative-resistance " effect between
this main anode and the filament, since an
increase of the applied voltage is accompanied
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by a decrease of current, and wwe versa,
Such an arrangement can be used to set up
continuous oscillations by r:-:::nne-::t!ng lt in
series with an appropriate oscillatory circuit.

The second negative-resistance device
described in this paper is termed by the
author a * Biotron,” since two ordinary
patterns of three-electrode valves are used
with an appmprlate coupling between themn
by means of resistances. The valves are
arranged so that an increase of the potential
of the anode of the hrst valve increases the
positive voltage of the grid of the second
valve, thus increasing the anode current of
the second valve, and lowering the voltage
on its anode, since a resistance is joined in the
circuit. The anode of the second valve is
connected to the grid of the first so that this
decrease of anode potential is communicated
back to the first valve, making its gnd more
negative. The anode current of the first
valve 1s thus reduced, so that once again we
have here a negative-resistance effect in which
an increase of voltage applied to the anode of
the first valve brings about a decrease in the
current Howing in the circuit.

In addition to the above information
relating to wireless matters, some of the many
uses of wireless communication were brought
home to the members of the Association
by means of a special branch of the
Meteorological Office, which was provided
in Edinburgh by the Air Ministry during
the week, September Tth to 14th, in
which the meetings took place. A wireless
receiving apparatus has been erected in the
Natural Philosophy Department of the
University, and the daily European synoptic
weather bulletins picked up by this apparatus
provide the means for filling up each morning
a large scale weather map erected in the
entrance hall of the department. Special
forecasts for the weather in the Edinburgh
district are also provided, based on the in-
formation thus obtained, and on special
telegraphic and telephonic messages sent to

the office for that purpose.
PR
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DUTCH CONCERTS.

N the September 3rd issue of The Wireless

World we published a letter received
from Mr. W. W. Burnham on the subject
of the concerts given by the Nederlandsche
Radio-Industrie. We undertook, subject to
the wish of our readers, to accept subscriptions
for a fund to go towards the upkeep of these
concerts, and, at the same tume, we invited
readers to let us have their views on the
subject for publication in The Wireless W orld.

A list of subscriptions actually received
up to the date of going to press is published
below ; in addition intimations have been
received from many others of their intention

to subscribe as soon as the list was opened :—
N
Mr. J. . Walker . . - 30
Messrs. Burnham & Co. =

J. R. C : : iy

. Me. W, I, Crampton

Dir. Neshitt Burns . .

Mesars. Arnold Mack & Co. .
Mr. W. K. Wade H - = z

o

1
Z2_0
2 0
2 0
10
1
I
]
b
n

o= o B RS BELE pe

Captain K. B. Turbutt 0
Mre. J. A, A. Yeo ]
Mr. 05, Emith Clurke . . : 1]
Mr. . R. Coursey - . . - I 6
Mr. . W. Harris - 5 E 3 I @
Mr. H 5 Pocock 5 s . = i a
Captain J. ). Adsmson . . . L O
Mr. H. Bevan Bwift - . - . 1 0
Mr. W, 0. Boothroyd - . . ' ho
Mr. E. J. Simmonds - - - - o o
Mr. b, M. Burn - - i . = 5 0

Below we reprint extracts from some of the

letters received - —

1 see in your numbasrof temnber 3rd anappeal
from Mr. W. W. H-lll'lll'lﬂf:Pfﬂr nuhmriptiml:rlu
enable the Nederlandsche Radio-Industrie to
“carry on " with their concerts,

| hope that such an appeal will have every
responge from English amatours, and be the means
of showing the Noderlandache Radio-Industrie
how much we appreciate their concerts.

Hince my friends and myself have had so many
pleasant hours listening to their coneerts, 1 have
great pleasure in enclosing cheque towards this
fund.””

" * "

i We all know that these concerts are a great
factor in amateur pleasure and progress, and we
are only too pleassd to have the opportunity of
subscribing.””

. " "

“ 1 was very interested to read Mre, W, W, Burn-
ham’s lstter in your issue of September 3rd, and
consider the proposal put forward a very reasonable
0re . which T hope will be well supported by
British wireless amateurs, I have 'r-[ll:'erlﬂ:!.'

been getting very frequent * jamming,’ apparently
by amateurs in the Birmingham district, and
I would like to suggest that British amateurs,
having transmitting permits, should refrain from
transmitting on wavelengths betwesn 900 and
L300 metres while the Dutech Concert is in pro.

greas.
- ® -

“In reference to Mr. Burnham'sletter in the current
imsue of The Wireless World, suggesting a subseerip.
tion list be opened to defroy the cost of the Duteh
concerts, I am sure this should meet with the

roval of the majority of amateurs in this country.
I'I . Il certainly bring it before the members of our
el

Mr. Izerida, Ctrganiser of the Dufch Conecrls,
whase roter 8 wow fomaliar fo wost of us,

I should like to make one suggestion, that POGG
geta back on his 1,150 metres wave, or, perhaps
better still, 1,200 metres.  As it is al present with
him working on 1,050 metres he 15 too near the
amatour wavelength, and is frequently  jammaed.
We cannot expect amateurs to give up the whole of
Sunday alternoons if they wish to carry on experi.
mental transmissions for the benefit of thoss who
are listening to the Dutch concerts.  Also, much
Jumming is experienced from the Noavy when they
are using 1,005 metre wave,  This would not be so
bad if PCGG were on & longsr wavelength. At any
rate we should not get our heads knocked off.

It is a pity we have not a British station such as
Chelmsford, which would give us a concert onee a
woek, and perhaps half-an-hour's news a day with
our breakfast, 1 should think it would pay the
Marconi Company to run a telephonic news service
and oceasional concerts on the same lines as the
Poldhu press serviee,™
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“In regard to Mr. Burnham's letter in yvour last
issue | would like to confirm how much [ appreciate
the concerta given by our friends at the Ol
Thursdays and Sundays. During my
visit lately T was able to see the amount of attention
and work they gave tothis interesting transmission,”"

" " "

“ T am glad to sse Mr. Burnham's letter, having
had delightiul experience of these concerts for some

Mr. W. W. Burnham,

time. 1 feel it & duty to subscribe, and if vou open
a list please put me down, A short time ago 1
visited the transmitting station at the Hague., |
can bear testimony to the splendid work of Mr.
Izerda, director of the Nederlandsche Company.
Anyvone who has had experienee of telephonie
transmission can realise the efficiency of that work.

It iz delightiul to hear that the power is to be
increased, and [ am looking forward to much enjoy .
ment of the concerts douring the winter. Mr.
Izerda told me that it might not be possible to
continue the work, especially on Bunday afternoons
when we r-rl.jl:r:,-' the concerie moat. 1 truaet, there-
fore, that wireless societies and your good self
will come to his aid, and s0 make permanent one
of the finest innovations brought into wireless.™

. " »

1 mee !J:p' Mr. W. W, Burnham's letter in The
Wircless World that the power of these conceris
ig to be increased, and 1 think that now is an
opportune moment for British wireless amateurs
to come forward with subscriptions to show their
appreciation of the conceris”"

" " "

* Herewith cheque in order to help to keep the

Duteh coneerts going."”

THE WIRELESS WORLD

“ 1 personally much appreciate these concerts
and hope they will be continued in the future.
The prospeet of increased power is a good move.”

L] LY L1

*Iwas very much interested in the correspondence
regarding the Hague concerts, and pleased to hear
they propose increasing their power so as to take
in & larger circle of listeners. Being a successful
receiver of the above | naturally wish the concerts
every success, and to help to defray costs and instal
new apparatus 1 should like to suggest that each
member of each Bociety should pay at least 1s. or
2g, each in support.”

L] L] L]

I think that itisguiteright that English amateurs
should contribute something to the expense of
running these concerts which must give pleasure
Loy Rl many,

At the same time [ do not think any increase of
power is necessary or desirable as far as English
amateurs are concerned. At present in the Bouth
of England the power is guite enough to enable them
to be reeeived on the one-valve circuit, and with an
additional note amplifier they are as loud as any-
one could want. These concerts act a8 & spur Lo
all beginners to make their apparatus as efficient
as possible, and I think that it would be a pity if
this were removed.

It would be surely better if the Duteh Company
continued on the present power with a little help
from us than that they should be compelled to
either obtain more help from us or close down.
If I wanted to hear the Duteh concerts louder than
they are at present | would mueh rather spend o
little extra money on my own set in the way of

Mr. Bakker of the Nederlandsche Radio Industrie.
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adding a note magnifier than I would on sending a
a subscription to a foreign firm."”
. . .
“1 sincerely hope that English amateurs will
show their appreciation of the enterprise of the
organisers of the Dutch Concerts by contributing

generoualy towards this fund.
It is a lasting disgrace to the officials of this

country . . . that numbers and numbers of those
wireless amateurs who so rendily took their places
as trained men (and not at the country’s expense )
in the fighting forces at the outbreak of war,
should now have to help little Holland to send
out concerts, which we ought by right to be doing
ourselves,

* 1, for one, shall continue to fight tooth and nail
against this cool and caleulated oppression.™

L ] L] L

] have read with interest the letter to you from
Mr. Burnham re the Dutch concerts. 1 have
derived much pleasure from the transmission (and
aleo dissppointment ), and am pleased to give a small
donation to be added to your list.”

L] L] L]

“With reference to Mr. Burnham's letter in
The Wircleas World of SBeptember 3rd, with regard
to subseriptions for the Duteh concerts, personally,
I consider this a very excellent and fair suggestion,
and I am sure it will meet with a ready response
from the numerous amateurs who are all out for the
concerts.'"

" - -

* With reference to the proposal to increase the
activities of the [Duteh concert mumes 1
really think the matter ia one which should com-
mend itsalf to all interested amatears, and it shoild
command their hearty support. The conceria
as transmitled now are not available for all persons,
many of whom are limited (o very simple apparatas
often installed under difficult circumstances, It
is all very well for the man with a number of valves,
his difficulties are fairly sasily got over. It is the
amateur who has to make do with simple apparatus
at home which makes the reception of thess
concerts under the present circumstances an
extromely difficult matter.
bl{u._'.r I be permitted to suggest that all wireless
cluba make the matter one for discussion BMOng
their members, and thus got to know the exact
opinions expressed by them, and if the result is
unanimously in favour of supporting by a small
subseription list our Duteh experimenters at the
Hague, 1 think some tangible appreciation of their
efforta on our part would b amply repaid.”

L] L] L]

“ 1 was very interosted in Mr. W, W, Burnham's
letter re the * Dutch Concert,” which appeared in
your issue of September 3rd, and 1 would be guite
willing to contribute a small aubscription towards
the expenses of this Company in providing concerts
pro bone publico, providing the transmitting power
is inereased, and no doubt there are many amateurs
whao, lilee m}’ml!‘. live At o El‘nﬂ.t a distarnee from
the Hague to hear more than the carrier wave at
phTunt power who would be pleased to subscribe
. ll‘l
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“1 take much pleasure in encloging & small sub.
scription towards the cost of the Dutch concerts.
A8 Pro by Mr. Burnham in your current issue
I think all whao, like myself, have spent many hours
lhstening to these concerts, will wlllingl ¢ A e,
I am also interested to hear they will shortly be
given on increased power.  Perhaps this will enable
some of our heterodyning confrires to open up their
reactance couplings & little, and cut out what our
* ultra-scientists ™ deseribe as ' extransous noises,”
but what we generally describe in plainer language
not always consistent with a guiet Sabbath after-
noan.

I further truss that the programme will continue
to be coamopolitan in character, and not entirely
devoted to the lighter closs of music. There are
always plenty listening who appreciate the best
i e, . & ¥

“My committee feel that, bearing in mind the
great pleasure these concerts have given, and the
interest aroused in them, it would be & great loss to
fhe amateur wireless enthusiasts if they were o
stop.

Itis to be hoped that all elubs will fall in with the
suggeation of Major Burmmbam, and send in sub.
seriptiona when the * fund * is open. The matter
is to come up for discussion at our next committes
mesting, and 1 have no doubt the scheme aill
receive practical support from this Club.'

Where the Dhutch Conceris come from ; The Works of
the Nederlandsche Radio Tndusivie, al the Hague,
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AN AMATEUR-BUILT

HE following description and photograph

. of a portable, three-valve, low-frequency

amplification receiver may be of interest

to those who are keen on building their
oW apparatus,

The valve panel |s fitted to an empty

Mark 111* tuner case, size 11§ ins. by 12§ ins.

by 5 ins. inside ; various parts of a Mark [11
in its

tuner have been used

Construction.

Behind the valves are fitted two low-frequency
transformers, and a three point switch on
left side of voltmeter enables one, two, or
three valves to be used as required ; valves
not in use may be taken out.  "The voltmeter,
which reads by pressing the button below the
dial, gives the potennal drop across the hla-
ments. On the right is the flament regulation
for the amplifying valves, giving 3407 varia-

tion. Separate regulation is used for the
detector valve. L.T. switch and terminals
for H.'T., L.T. and telephones are ftted

bilow. The A and E terminals on left of
panelare connected internally to corresponding
plug sockets to r'ght of valves. Below these
are sockets for tuner reactance connection
between telephones and the plate of No. 3
valve,

‘T'o right of photograph is the tuner unit.
This s divided into two sections.  On the left
15 a short wave inductance with 3-point switch
and 0-0005 mfd. condenser in parallel. This
tunes from 100-T00 metres with standard

RECEIVING STATION

aerial. Reaction coil works on rotary principle
with ebonite former.

The long wave section comprises plug
sockets for connection to valve panel, holder
for De Forest coils, and 0-0015 mfd. con-
denser across A and E sockets. A throw-
over switch connects a perikon detector in
series with telephone terminals of tuner,
across the aerial tuning coil which allows
plain-aerial crystal reception.

Sockets to right of switch enable con-
denser to be used independently of A
and E connections when switch is over
in that direction.

The small throw-over switch in
centre of panel enables tuner to be used
with either single or double tuner
circuit and reaction.

T'he home-made loud speaker, which
gives good results, consists of metal
cone soldered into cylinder, into the
ends of which Brown's *..ﬂ;" type
earpieces are fitted,

Signals have been received regularly

York on indoor aeral from

NSS, L.CM, PCGG, 2AZ, and

at
O5M,
others,

A STATION

IN

ESSEX

The accompanying phofograph s of
Feralre befonging o Mr. B, H.
Colguhoun, of Felated, FEasex,
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FIFTY YEARS OF ELECTRICITY*

THE MEMORIES OF AN

ROFESSOR J. A. FLEMING, F.R.S,

whose most recent honour is the award of
the Albert Medal of the Royal Society of
Arts for 1921 in recognition of his many
valuable contributions to electrical science,
has conceived the happy idea of recording
the progress of electrical engineering since
1870, the year in which he attained his
majority. Under the title of * Fifty Years of
Electricity—The Memories of an Electrical
Engineer,” he tells in his own inimitable
way a story as absorbing as any yet written on
electricity and its applications. ** 1870,”
says Dr. Fleming, * was a year of importance
in electrical invention. Prior to that date
electrical engineering may be said to have
been limited to telegraphy, land and sub-
marine.” It will thus be seen that practically
every phase of electrical work is covered in
Dr. Fleming's book, and with a great deal
of this work he has had a close personal
connection.

This vivid sketch occurs in an introductory
chapter, outlining the stage of electrical
knowledge prior to 1870. Chapter 1 deals
with telegraphs and telephones in the last
fifty years; Chapter Il with dynamos,
alternators, transformers, and motors ;
Chapter I1I with electric lamps and electric
lighting ; Chapter IV with electric heating,
cooking and furnaces in five decades;
Chapter V' with electric supply stations,
storage batteries, railways and the transmission
of power; Chapter VI with theory and
measurements ; and Chapter VII with wire-
less telegraphy and telephony.

In spite of the difficulty of explaining some
of these matters without recourse to mathe-

* = Fifty Yoara of Elsctricity—The Memoriea of
an Electrical Engincer.” By J. A. Floming, D.Be.,
F.R.53. [(Crown 4to, 354 pages, and 111 plates.)
Just puhli!hld by The Wirelesa Presa, Ltd., 12/13,
Henretta Btreet, London, W.C.2. Price 30/- net.
Portage Bd.

ELECTRICAL ENGINEER

matics, the author has succeeded admirably
without printing a single formula. Many
passages are amusing as well as informative.
Thus, in describing Edison’s pioneer work
in the distribution of electrical energy for
lighting, Dr. Fleming gives details of the
dynamos. They would be counted small
in these days, being merely sufficient to main-
tain about 1,500 Edison 16 c.p. lamps in
action but then they were reckoned other-
wise. " At the date when these machines
were built,” says the aut]‘mr‘, “ they excited
great wonder from their size, which was
beyond anything then constructed. They
became known as ‘ Jumbo' dynamos, the
name being taken from that of a very large
tame elephant then at the Zoological Gardens,
which was a great favourite with children
from the number he could carry on his
back at once. . . . On many occasions
it was necessary for Mr. Edison to take
off his coat and practically instruct the
workmen in the laying of street mains. ;
At first it was considered quite a feat if a
dynamo could be kept going for a day or so
wnhuur some failure necessitating a stop for
repairs.”

Dr. Fleming concludes his book with a
strong afipeal for the organisation of effective
methods of encouraging technical discoveries
and improvements. ‘‘ Science,” he remarks,
" is said to be a coy mistress who will not be
wooed for the sake of her dowry of useful
applications. . . . If we could have
peeped into the laboratories of the Royal
Institution in Albemarle Street, London, in
the autumn days of 1831, and seen Faraday
busy with his magnets, copper wire and discs
and iron bars, we might perhaps have
wondered that so much time and intelligence
were not better bestowed. But, as we have
seen, those epoch- mal:mg experiments ha'.rE
rendered imperishable services to humanity.”
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NOTES AND NEWS

BE Transmlssions.

In the Allgu.u‘t fh igmue of The Wireless World
it was mentioned that BE tranamits the Duteh
weather report at 12,10 B.ST. We are now
informed by a Dutch co ndent that this
tranamission takes place at 19.40 B.5.T. also.

Wireless Telephony for the * Quest.'’

Two Marconi l0h-watt wircless telegraph and
telephone sets are being fitted on board the Quest,
Sir Ernest Shackleton’s veasel of exploration.
One set is for permanent use on board the ship,
and the other for base work on land, The range
of ench set is about 100 miles,

The Avro aeroplane which is being taken with
the expedition, will also be fitted with a wirele=ss
telophons set, so that it may be able to maintain
telephonie eommunication with the Quest, and
aleo with Sir Ermest Shackleton's land base,
Wireless Training for Officers.

A wireless telegraphy course for officers of the
Roval Corps of Signals, or officers attached or
geeonded thereto, of the rank of captain or submltern,

-

A —l

who have undergone the “ A" wireleas course
or & short wireless telegraphy course, and are
recommended for further instruction, will be
commenced at Maresfield, on July Tth next, and
continue for two montha.

New Wireless Transmission. *

On September 2nd, Lyons (LY ) notified Rufisque
(FRU) that a service would be commienesd on
September Sth from 8 to 11 hours G.M.T., on a
wavelength of 24,350 metres.

Press Mews from Karlsborg.

The Bwedish Postmaster-General notifies that
the station at Karlsborg (SAJ) transmits Swodish
Press news twice daily, at 1000 G.M.T., on 4,200
C.W., and at 2000 G.AM.T., on 2,500 metres spark.

Distributing Market News by Wireless.

The Board of Agriculture st Missouri, U.B.A.,
is considering the possibility of employing wireloas
as a means of distributing market news to farmers
throughout the State,

The government market news information will
be received at the radio office of the State Marketing

The new mast erected by Mr. W, W. Burnham at his house al Blackheath. The mast iz 80 feel high and
ie made of McGruer hollow spars 15" = 4" diameter guyed every section lo strainers. Truss bar in centre

fo lake perial sfrain.

Aerial w5 on B fool horizontal spreaders.,
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NEWS AND NOTES

Bureau off the leased wire of the United States
Bureaun of Markets. That wire will connect
Jdeflerson City with the office of the Bureau at
Washington, as well as with practically all of the
large grain, live

stock, hay, fruits
and vegetables,
dairy uiia, and
other marketa in

the United States.

Apowerful trans-
mitting set will be
imatalled at the
offices of the State
Marketing Bureau
at Jefferson City,
loseated in Missourn's
bP'rlIJrII’III W I'I:IFI'!-
taul h'.lﬂliilll.!. w hose
dome 3 280 fi.
from the ground.
From this central
point of the State
the radiophone
should operate at
its maximum effi-
cieney to the ad.
vantage of Missouri
farmers. The ser-
viee is expected to
be begumn this
BULurmn,

The Missouri
State Marketing
Bureau will ap-
ganise the wireless
amatenrs in that
Btate, of which
there are  several
hundred widely
ecatiered in  rural
communities, into o
state organiestion
far I‘H:-rl"ring and
distributing the
market news in-
[?hnﬂtmn- A con-
tinued campaign will be made to install radio-
phone receiving outfits in every town of any size
in the State.

Imperial Wireless,

Captain L. Carus-Wilson, M.C., is being sent to
Egypt to represent the War Offiee in connection
with the establishment of the Imperial Wireless
Chain.

French Wireless Statlon Damaged.
Ar a result of & violent storm two of the towers of

Rotaling Frame Acrial in wse af POG (Sambeek, Holland) for
rrprn'mrﬂhd JPur poses,

the Lyons high power wireleas station are reported
to have umhn:ru

in height, and as a result of the dam
gtatiomn,

Thess towera are over B ft.
to the
coinmunication with America and with
the Far East is
suspendod,

Rotating Frame
Aerial,

The accompany -
ing photograph
shows @& rotating
frame aerial in use
at POG (Bambeck,
Hollamd ) for exper -
mental purposes.

PCG s the Dutch
receiving station for
dlirect  corm o -
tion with Bandoeng
(PKX) Java.

The frame aerial
is 3} metres square
and has 40 turns of
insulated wirms,
Honeyeomb  coils
are wused in the
receiver and a five.
valve high fre.
gquency  mmplifier,
With this set PKX
can be read daily.

Tranamissions
from PEX are from
540 pom. to 10.40
p.m.G.M.T. on
B.800 metres, TOW,

re,

Wireless MNews
Service.

Tadens Tegu, one
of the leading
Norwoglan  news-
paperrs, hems it lecd
in their Clhristiamnia
office a wireless
telephone sot for the purpose of receiving
news from Koenigswusterhausen (LI,

ot

Wireless Saves Shipwrecked Crew.

The crew of a Swedish motorship, The Elmaren,
were recently shipwrecked on an island im the
Indian Ocean, They are reported to have attracted
the sttention of a passing ship by means of wirelesa
telegraphy  signals  iransmitted from a station
erected during their six weeks on the island.

The Editor of the “ Year Book of

has notified us that he will be glad to receive, for inclusion in the 1922
Edition of the Year Book, now in course of preparation, particulars of Schools
and Colleges giving instruction in Wireless Telegraphy and Telephony.

Wireless Telegraphy and Telephony™
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WIRELESS CLUB REPORTS

NOTE.— Under this heading the Editor will be pleased o give publicalion to reporis of the meelings of Wircless

Clubs and Societies, Euﬂﬂpm'hwﬂhnhnmﬁmmuhﬂwfnlh{mjminimm

ars o appear and as conciss as possible, the Edilor reserving the right to edil and curtail the reporis of necessary .

The Editor will be pleased to consider for publication papers of unusual or special interest
read before Societies.

Glasgow and District Radle Club.

{ A ffiliated with the Wireless Sociely of London.)

Hon. Becretary, Robert Carlisle, 40, Walton
Street, Shawlands, Glasgow.

Although not much hes been heard of this Club
through the medium of the Preas, it must not be
assumed that it is in & '’ state of suspended anima-
tion," as nothing could be farther from the truth,
Binee we last s in print a mumber of meetings
have been held st which matters of much interest
to wi men were brought before the membera.

Frior to the cloaing of the 1920-2] session s lecture
wad given by Dr. Houston at the University,
The subject chosen was ** Optical Bignalling."
Dr. :"[n'l-'ﬂmﬂ roviewed the wvarious methods of
signalling used throughout the ages up to the present,
viz., fires, beacons, flags, etc., bfl. his remarks
had referonce chiefly to the numerous methods
of secret signalling by visual means which had been
tried during the war, including ultra.viclet and
infra-red raya, polarised light, colour filters, ete.
A system invented by Dr. Houston, which used
an ordinary telescope and a.'ellthﬂlt. bulb, was clearly
explained and demonatra and aroused grest
intereat. Buitable a atus was usad to illustrate
each system. At conclusion Dr. Houston
answored & number of questions.

At a later mesting Mr. A. F. Gray, one of the
Club members, kindly brought along his apparatus
to headquarters, This included & Mark 111 tuner,
with valve amplification, and a home-made 2-valve
set used in conjunction with & 3.valve ex R.AF.
amplifier. The switching arrangements of this
showed much ingenuity on the part of the maker.
Mr. Gray gave full constructional details and circuit
arrangements, after which the ratus waa
connected to the aerial, and signals were heard
all over the room.

The Club's first * Field Day " was held on
Saturday. August 20th, at Hellashouston Park,
Glasgow, which was kindly granted for the occasion
by the Glasgow Corporation, through the courtes
of Mr. Whitton, Director of Parks. Two aon
were erected on suitable trees in different parts of
the park. One station was equipped with & spark
transmitter and 2.valve receiving a tus,
while the other station was fitted for reception
purposes only, the gear consisting of a 3-valve
amplifier and a Mark III crystal set. The valvos
were kindly loaned by Messrs. Mullard Valve Co.,
London. All the instruments and sccessories
usedd, with the exception of the Club apparatua,
were kindly placed at the Club’s disposal by Messrs.
N.B. Wireless Schools, 206, Bath Streat, Glasgow,
and Mesars. W. A. C. Bmith, 236, Argvle Street,
Glasgow. Splendid results were obtained, numerous
British and Continental atations, as well as shipping
and the Club's ble atation, being loudly heard.
During part of the programme the transmitting
station was #el'ﬂtﬂd by a lady member of the
Club, Miea Knowles, who holda a First Class
Certificate of Proficiency in Wireless Telegraphy.

The outing was an enjoyable one, and provided
o woaloome o from the usual indoor work

The 1821-22 session commenced with the annual
generil mesting on Wedneaday, Se 25th,
at B p.m., and the Committes are already licking
things into shapa for the winter montha.

Members are reminded that the annual subsorip-
tion of 10, 18 due on October lat. New members
aré charged an entrance fee of S8 im addition.
Intending members should send a stamp to the
Hon. Becretary for particulars,

The North London Wireless Association.
{ A ffdliated with the Wireless Society of London.)
Hon. Secretary, Mr. J. W. 8. Prior, cfo Buper-

intendent, Poabody Buildings, Essex RHoad, N.1.
On July Lllth, Mr. W. Alan Saville lectured on

" Basket and Honeyecomb Winding.”  He wvery

cloarly desoribed the best methods of winding

and sizes of wire most suitable, and exhibited &
portable single valve set of his own manufacture
in which both types of coils were used, covering all
wavels On this set being connected to the

Amsociation’s aarial guite good aignala were recaived.

Mr. Saville was bombarded with many questions,

to all of whirh eatisfactory replies were given.

Before concluding, Mr. Baville very kindly under-

took to supply any of the Association’s members

diagrama of connections of his set, together with
particulars a8 to values of coils, ste., and finally
presonted the Association with & set of basket
eoile. In elosing the meeting, the Chairman paid

& tribute to the excellent finish and general ap-

pearance of Mr. Saville's set, and said he hoped

members had duly observed this, and that they
would endeavour to reach a similar high standard

in the making of their own seta. He proposed a

hearty vote of thanks to Mr. S8aville for his interest-

ing lecture and for the set of basket coile. This
was responded to by all.

On July 18th Mr. A. de Villiers gave construc-
tional details of & very useful brace he had made.
He exhibited the tool and described the many
usaful to which it could be put.

The Association’s membership ia now well over
fifty, and still going up. It hassplendid accommoda-
tien in the Physics Lecture Theatre at the Northern
Polytechnic Institute, Holloway Road, for the hold-
ing of ita meetings, and, thanks to the Inatitute
suthoritiea, has a 150 ft. asrial. Now the winter ia
approaching the Association is looking forward
to a good series of lectures and discussions, and
intenda adding to and developing its receiving
ot sA much as posaible, The Hon. Becretary
will at all times be pleased to supply particulars
as to membership, ete., to those wishing to join
the Association,

MNorth Middlesex Wireless Club.
(A ffiliated with the Wireless Sociely of London )
For particulars apply to the Hon. Becretary
** Nithadale,™ Evarufey Park HRoad, Winchmore
Hill, N.21.
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WIRELESS CLUB REPORTS

The seventy-third mesting of the Club was held
at Shaftesbury Hall, Bowes Park, N., on Beptember
ith, and was well attended. After half-an-hour's
Morse mmmrtlrr during which time other
members use of the Club’s receiving
sot, with good rauulm, the chair was taken by the
FPresident, Mr. A. G, Arthur, who called on Mr.
A. J. Dixon to give an address on the ** Construc-
tion and Maintenance of Accumulators.™

Commencing by describing the early ty
of secondary Emtt-e-ﬂ'm Mr. Dixon mentioned that
the modern cell represented an improvement in
construction and design only, the principles in-
violved being the same as in the older types, The
rfforts of manufacturers had been directed towarda
producing a plate that would insure, amon
otier qualities, continuity of paste and freedom
from distortion. By the courtesy of the Edison
Swan Electric Co,, Lid., of Ponder’'s End, the lec-
turer waa able to show apecimens of the latest
advance in grid construction made by this firm,
and he passed these round for 1 ion, together
with some Anished plates, kindly loaned to him for
the purpose. He also showed examples of the com-
pleta battery, explaining the salient points of the
different types on the markst.

Regarding the maintenance of accumulators,
Mr. Dixon gave a number of useful hints, pointing
out the importance of using pure acid and distilled
water in making up the electrolyte. This, he said,
was a point very often overlooked amateurs,
but made a great difference to the life of the cell.
Buch matters as the correct way to charge s battery,
the treatment.of sulphated plates, the prevention
of corrosion on terminals, ete., wers all touched
on in turn, and a number of gueations t by
members wore answered to their satisfaction.
The Chairman had a few remarks to make. and a
vote of thanks was proposed by the Secretary
and seconded by Mr. Midworth, and carried with
enthusiasm.

Before the meeting broke up, Mr. Evans exhibited
a beautiful example of instrument work, known
as a valve bridge, for use with a Morse inker. This,
he axplained, was one of the only two in axistence.

The West London Wireless Experimental
Association.

{ A filiated with the Wireleas Society of London.)

The first meeting of the winter session took place
on Septernber lst last at the Club-rooma, Belmont
BRoad Behoola, Chiswick, at which there was &
good attendance. The Chairman announced that
a monthly prize of hali-a-guinea would be given,
the first one to be for the best paper of the month
on " Wirelesa "' (commencing Septenber 135th),
and the second one for the best conatructed
apparastus. Other schiemes to be arranged in due
courss. Full particulars of the Society will be
#}Nﬂy furnished by the Hon. Secretary, 5. J.
2, Providence Road, Yiewsley, Middlesex.

Brighton Radlo Soclety.
(A filvated with the Wireless Society of London.)

A meesting of the above Bociety was held on
Thursday, tember laf, 1821, when the second
semsion ope with an excellent attendance,

SBeveral items of intereat were discussed concerning
the future operations of the Society,

The following change ia recorded :—Mr. M. G.
Foater was trnnu.furrad? the Technical Committes
to the Executive Committes vics Mr. 0. G. Bandford,
remigned, and Mr. J. 5. Bkinner was unanimously
elocted to the Technical Committees vice Mr.
M. 3. Foater.

One new member was elected.

The Bocisty's Club-room installation is completed
and working, the P.M.G.'s permits having been
securad for both this and & portable recsiver.

There was no further business, and the meeting
waa adjourned until September 15th.

Any gentlemen interested are invited to com-
Mr. D F.

Brighton,
to furnish full particulars

municate with the Hon. Secretary,
Uﬂdﬂmnﬁnd. Eal;n;ﬂulhduwn Avenue,
who will be f_u

a8 to mem ip, ete.

Edinburgh and District Radlo Soclety.

{ A filsated with the Wirelear Society of London,)

Hon. Becretary and Treasurer, Mr. W. Winkler.
8, Ettrick Road, Edinburgh.

The members of the Society held their
usual monthly general meeting on Beptember Tth,
when wvarious items of minor importance were
discussed. Amongst other thmgn m was decided
to recommence Bu::u:lu.;,r meatin .m.) on and
after Oetober 2nd. “F ¥ 8§ pm.

mesting to be ﬂuntlinuul ma usual,

Mr. Unichton, the Vice-President, addresssd the
meating, and sdvired all members who could take
full advan of the British Association meeting.

which was about to be held in the town, as this
was an axceptional opportunity for everyone
periously interested in scientifie work. We were
also indebted to the British Association in that.
through itsa meeting in the town, we had the
lensure of welcoming Lisutenant Duncan Binclair,
rom the Air Ministry, who was in charge of the
TR | wireless telegraph receiving atation
connected with the British Association, and who
honoured us with a visit on this occasion. He very
kindly agresd to demonstrate the apparatus he
was uging to the members of the Bociety, who met
for this purpose on the following Baturday after-
noon, when they enjoyed an extremely intereating
howur,

The Boeciety had the pleasure of assisting Mr.
Scott-Taggart in the erection of the reesiving
:fpll'ltl.l.l required to demonstrate the working

his invention, the ‘' Megatron,"” before the
British Association on Tuesday, the 13th ult,,
when the messages from Aberdeen and Pars were
duly received and were made clearly audible to
everyone in the lscture room—-and also, we learned
later, to most people in the building.

We have also to express our thanks to Mr. Beott-
Taggart [or the demonstration of the " Negairon "
oecillator which he gave to our members, and for
the very clear and concise way in which he described
ite use and method of working.

All members are particularly asked to be present
at the next general mesting, October Hth, & !ﬂm
when we hope to announce the winter syllabus
und discuss the more or less important business
of the winter season.
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Dartford and District Wireless Soclety.

(A filiated with the Wirelessa Society of Lendon.)

The usual fortnightly meeting of the above
Society, held on Friday, August 26th, 1921, at
Dartford Grammar School, was well attended, and
proved to be of an exceptionally instructive and
interesting character.

Dr. L. J. Miskin presided, and after the minutes
of the previous meeting had been read and confirmed
and business items discussed, the wvarious sets
hrought by the members for demonstration wers
fitted up, some excellent signals being recerved,
which, with the aid of & loud speaker, were audible
to all present.

It is & noteworthy fact that all the instruments
demonstrated st this meeting were construocted
entirely by the individual members themselves,
and the r?aulla obtained elearly show that amateur-
constructed apparatus is gquite capable of givin
professional resulta. 9 ke

Full particulare’ as to membership, ete.,, can
be obtained from the Hon., Secretary and Treasurer,
%rﬂfrdc Deavin, 84, Hawley Road, Wilmington,

artford.

Borough of Tynemouth Y.M.CA. Amateur
Wireleas Soclety.

{ A fiftated vith the Wireleas Sociely of London.)

An auspicious gathering took place on September
ath in tu}:lr?.lll.ﬂ?ﬂ., Houth Shields, on the occasion
of the opening meeting for the second session of
the above Bociety, There was a very good attend.-
ance.

Dr. Jas. A. Hislop ected aa chairman in the un-
avoidable absence of the Presmident.

Before calling upon the lecturer, the Chairman
addressed the meeting, and in suitable words
welcomed all the old and new members to the
Society.

Mr. Geo, J. 8. Littlefield waa then called upon to
deliver his lecturs, the first of & series of four,
upon ** The Conatruction of & Single Valve Receiver,'”

Hia first lecture dealt mainly with aerials and
earths, ete.,, and the information imparted was
of very great assistance, not only to those who were
contemplating the erection of a single-valve set,
but to those who were already in possesaion of
one.

A vote of thanks to Mr, Littleflald waa
by the Chairman and seconded by Mr. R. Morley,
the members showing their appreciation in a very
hearty manner. .

Meetings are to be held every Monday evening,
except the seoond Monday in the month.

The Committee have arranged an exeellent
programme, and everyone ia looking forward to
A vHrry rucceasful seRson. i

on. Secretary, Mr. L. L. 8ima, “ Eynesbury,”
Cleveland Rﬂldl?lﬂﬂl.'ﬂl Shields. d

The Wireless and Experimental Assoclaton.

Wirelesa and Experimental Association, Central
Hall, High Street, Peckham: Secretary, Mr.
G. Button, A M.I.LE.E., 18, Melford Road, B.E.22,

At the meeting of the Association on Wednesday,
Avgust 3lat, t uestion of assisting towards
the upkeep of the Dutch Concerts, aa mentioned
in the current number of The Wirclras World,
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wis brought up, and upon the motion of the Secre.
tary, secon by Mr. Voigt, and carried unani-
mously, it was reaclved to make a grant from the
Association’s funds as a nucleus for a general
subscription list. The immediate response was
very encouraging, as the unselfithness of the
organisers so far in broadeaating their music, ete.,
for the furtherance of amateur wirelcsa work is
highly appreciated.

Mr. Horwood then continued his lecture on the
oils, dealing particularly with physical and
chemical testa. Transformera for the Campbell
Swinton H.F. Amplifier were dealt with by Mr.
Kennedy, and short-wave tuners by Mr. Knight.

On Waednesday, September Tth, a lecture was

iven by Capt. Donisthorpe on his newly invented
' Thermeagnion."

Showing how the visible ntr&i%f;ﬂt cathode stream
in a long tubular glass can be d ted by a perma-
nent magnet, he next demonstrated that the
more complex distribution of negative electrons
in & thermionie valve can be modified and controlled
by an external electromagnet.

Giving the ference to a soft valve, potentio-
miter controlled detection and magnetic modifica-
tion he demonstrated that all the effecta of reaction
can be obtained without the usual reactance coil,
thus avoiding possible embarrasament owing to
patent rights.

The mesting followed the lecturer through
diagrams, charscteristic curves, and experiments,;
and at the end of the most successiul lecture the
members have had, & cordial vote of thanks was

to Capt. Doniathorpe, who sditably replied.

The relaxed conditions of purchasing and posscss-
ing wirclees apparatus were discussed, and par-
ticular note was taken of the permission Lo e
" toy ap?arntus for sending and receiving.
It is devoutly to be hoped that the boy next door
won't be trying to send 50 yards the next time we are
trying wi:{: geven valves to hear the American
Amateur,

The Willesden Wireless Soclety.

On August 30th, our Chairman gave us a chatty
lecture describing the life of a wireless operator
throughout the late war. He wvery ably recalled
the conditions which existed when wireless was
firat used at the front, besides giving us brief
deacriptiona of the seta then used in the Service.
Altogether a very interesting evening waa spent.

We had & general demonstration of members'
pets on Tuesday, September 6th. Mr. Corsham
exhibited a portion of the direction-finding
& tus on which he is at present engaged, and
which was recently commented on in our local
presa.  Mr. Vernon-Barker also exhibited his
4-valve German amplifier, which was finally worked
in conjunction with Mr. Corsham’s apparatus,

A peried of lectures has now been decided upon
by the committes with which to start our winter
gesaion. These are as follows —

Saptember 12th.—** Oacillatory  Cireuits,” by
Messrs, C. 8 Dunham and
F. A, Tuck.
3 18th.—*" Properties of Crystal Detector
Circuita,” by Mr. Wyalt,
i 2Ath.- General demonstration,
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WIRELESS CLUB REPORTS

Oetober 4th. —** The Theory of the Thermionic
Valve, Part 1" by Mr. Corsham.
= | 1th,—" The Theory of the Thermionio
Valve, Part II,” by Mr

Corsham.
=, 18th.—" The Theory of the Thermionie
Valve, Part IIL" by Mr

. Caraham.

Members are reminded that as the above series
has been arranged as an instructive course, regular
and punctual sttendance is greatly desired by the
commitien,

Zome of our members have now obtsined licencea
for portablesata. Some field days are contemplated,
of which more anon.

In our report of September 17th we mentioned
Mr. C. 8. Dunham as of ** The Marconi Co.” thia
ghould have read * The Marconmi Soentific
Instrumant Co.”

Further particulars can be obtained from the
Hon. Secretary, Mr. F. A. Tuck, 87, Mayo Road,
Willeaden, N.W.10.

The Ilford and District Radio Soclety.

Hon. Secretary, Mr. L. L. Vizard, 12, Seymour
Gardens, Ilford.

The Quarterly Meoting of the Society was held
at headquarters on Wednesday, Auguat 17th, 1821,
the chair, being taken by the Vice-President.
After the Seeretary had read the minutes, the
Treasurer aubmitted the cash book to members
with the request also for more subscriptions to be
paid in.

Membors then settled down to discuss what was
to take place during the winter seesion, and & very
satisfactory programme was arranged.

The meetings are to be divided up into three
aections, viz. : (1) Buzzer practice. (2) Elementary
lectures. (3) More advanced lectures. The firt
section will oceupy half an hour, the second
section three-quarters of an  hour inﬂudirm a
gquarter of an hour for questions, and the third
section will be carried on until the meetings close
at 10 pom. Mr. Welch kindly offered to take the
elementary leeturea, and up to the time of writing
no decision has bean arrived at as to who will take
the more advanced loctures. The first meeting of
the winter seasion commenced August 31st, and the
last mesting will take March 20th, 1922, and
every third mesting will be devoted to lectures and
demonst rations.

Mr. J. E. Nicklees, M.I.LE.E., is giving us the first
of these, and is lecturing and demonstrating on
“The Efficiency of the Tuned Anode and Grid
Leak Circuita.™

On Auguat 31st we commenced our winter seasion,
and Mr. Welch gave his first elementary lecture.
Everybody turned up early for the buzzer practice
and throughly enjoyed the lecture.

The last three-gquarters of an hour was spent by
a lecture from the Secretary on ** The Beat Method
of Receiving Telephony without causing Jamming,"
and a lengthy discourse was the result, The
Secratary is pleasad to be able to announce that the
P.M.G. haa grantad the Society a transmitting and
receiving licence both for portable and fixed
atation, and we hope to have some very good
field days in the near future. Will all intending

members please call or write to the Secretary at
the ebove address.

Hallfax Wireless Club.

The annual meeting of the Club waa held on
Wednesday, August 31at, 1921,

There was & attendance of members,
precided over by Mr. Walter Emmott, M.LE.E.,
M.1.Cons. F.. the president of the Club.

After the usual formal business, the Hon.
Secretary gave his report on the progress of the
Club during the past year. It was reported that
the (lub was approaching its hundredth member,
and that at least 23 of the present membership had
receiving stations of their own. Heferenco was
made to the transmissions of the Club set, and also
to the great help received from Mr. F. Denison,
KD, with his transmissions. Fifteen lectures
had been held during the past year, all of which
had been exceedingly helpful and interesting to

the mem

The Treasurer's report ahowed that the incoine
of the Club had to keep the expenditure
in hand, and that there was a little balance to
carry forward.

The election of officers, ete., for the coming
gession  resulted a8 follows - —*Dresident, Mr.
Walter Emmott, MLE.E., M.I.Cons. E.; * Vice-
Presidents, Messra. J. R. Clay, G. E. Rawling,
H. Mortimer, J, G. Stirk, H. Emmott, A.M.LE.E.,
A, Gledhill : Committes, Measra. J. E. Mitchell®, W,
R. Haswell, B.8c., J. H. Hardy, Wh.Be., A M.LE.E,,
Harold Town and W. J. Holroyd ;: Hon. Treasurer,
Mr J. R. Clay. The Towers, Sowerby Bridge;
Hon. Secretary, Mr. Louis J. Wood.*

By a practically unanimous vote, it was decided
to allow ladies to become members of tha Club,
a privilege withheld from them up to the present.

The Hon. Secretary briefly outlined the syllabus
for the coming session. Fifteen lectures have
already been arrunged, and more are in negotiation.
It is hoped to have one lecture wesk, & buzzer
claass on another evening per week, and if the demand
in sufficiont, & seriea of constructional classes will
also be held.

At the close of busineas liqht refreshmenta were
aerved, and under the mellowing influence of coffes,
difficultios wers brought out anl solved to every-
body's aatisfaction.

First lecture, October 5th. Mr. P, Denison on
“ Amplifiers,” Purt I.

Hon. Secretary, Mr. Louis J. Wood, Clare Hall,

Halifax.

The Lowestoft and District Wireless Soclety.

The Society has now considersbly extended
ita Club-room at Bridge Road, Oulton Broad,
and a 3-valve experimental board has bean installed
and & full programme has been prepared for the
winter session which commenced on September 13th.

A hearty welcome is extended to all amateurs
visiting Lowestolt and the surrounding distncts.

Mestings are held weekly on Tuesday, at 7.30 p.m.
Full particulars of the Society are obtainable from
the Hon. Secretary, L. Burcham,  Gouzescourt,”
Chestaut Avenue, Oulton Broad.

* Re-electad.
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'T'In Stockport Wireless Soclety.
the last month the members of the above
ﬁﬂl.‘ht ve been busily engaged installing the
new Teceiver.

On August 27th, the set was tried out and the
results gave the greatest patisfoction. The aerial
proved to be very efficient, and the Society having
now obiained a room entirely for the use of members,
is likely to make great headway during the coming
winter.

A course of instroctional lectures was comunenced
on September Tth, and every Frday night the
members meet for buzzer practice. hMany of the
members show themselves aa embryvo experts, and
dot and dash chasing seems to have become guite

a ar recreation am t them.
on. Secretary, Mr. R. H. Jackson, 54, Prince’s
Stresat, Stockport, will be  pleassd  to give

particulars of membership.

Smethwick Experimental Wireless Club.

Hon. Sec . Mr. R. H. Parker. Radio House,
31, Wilson Road, S8methwick, Birmingham.

A moat sucessafnl meeting waa hald at the Club’s
headguarters in the Physics Laboratory, at the
Municipal Technical Bchool, Mr. A. Adams, F.L.C..
F.C.5., in the chair. Mr. G. Whitehouse was called

n to give his lecture on ** Fundamental Principles
of Electricity.” The lecturer, in as sunple langusge
as possible, outlined the electrical unite. and his
remarka were admirably illustrated by practical
experiments in the School's power house.

e Club is now making excellent progress to-
wards the completion of the construction of an
efficient receiver.

Would all intending amateurs please communicate
with the Secretary.

Epsom and DHstrict Amateur Radio Soclety.
The Treasurer of the above Society wishes 1o
inform members of the re-opening of the Club.
A mesting of the Committes will be held on
Monday, October 3rd. Every member's presence
15 requeated to discuas the working of the Club for
thie mext period.

THE WIRELESS WORLD

New members with an intereat in wireless tele-
graphy will be welcomed on Wednesday, October
Sth. [t is hoped there will be quite & number of
new members present then.

Would prospective members kindl:l.i,;runmuniulie
with the Treasurer, Mr. J. H. nty, for full
particulars of membership.

The Southend District Wireless Soclety.

The weekly meeting of the above Club was held
at the Argyll Institute on Friday night, SBeptember
fih, at B

Mr. Kmight gave some interesting ex
on his home-made  Wimshurst
Geissler tubes and other apparatus,

Mr. L. Bridge then gave an exhibition of various
tvpen of wireless valves, both receiving and trans-
mitting. In the meantime tha Club's frame aerinl
was connected up to Mr. Boddy's home-made
J-valve amplifier and fair results were obtained.

The Chairman then called upon Mr. Falkus to
give a lecture on C.W, tranemitters. The lecturer
gave a clear description of C.W. apparatua, com-
mencing at Hertz's discovery, leading up to modern
C.W. transmitters of telephony and telegraphy.

All interested in wireless are invited to com-
municate with the Hon, S8ecretary, Mr. C. Jackson.
B0, Leigh Hall Hoad, Leigh-on-8ea, Emsx.

MISSING.

Oscar Croommelin Gray, aged 17, looks older.
height & ft. 11 in,, brown hair, hazal eyes. Has
a scar in front of right ear running up into
and forming & thin white wvertical line through
hair. Boots have * 13" in brosa studs under
instep. Disappeared from Liverpool Bitreet Station
on morming of Thursday, 16th September,
following a fall that moming which injured his
head. Is very interested in wireless telegraphy
and it is thought he mayv consciously or subcon-
seioualy viait wireless stations or wireless apparat s
manufacturers.  His nts seek  information.
Their addresa is Bretts Hall, Tendring. Essex.

rirmen s
machine, with

DIRECTORY OF EXPERIMENTAL STATIONS.
ADDITIONS.

|
Power

Wave- | Hours
Call in lengtha of
L.etlml Watta. (in Metres. Working.

Svetem.

Name and Addresa.

2EKB 10 180 !T.ﬂﬂ-ﬂ.ﬂu;l.ru. W,

Telephony | W. E. Earp, 675, Moore Huad, Mapperley,
and T.T. Nottingham.
2 KN Artificial Aerial only. C.W. and Tele- | A, B. Day.
phony.
2 LA - 180 -5 and 810 CW, Mll.'l Tele- | H. F. Yardley, 121, Victoria Road,
1, (WD p.m. ll:oho : Hm:lmglﬂj, Lecds.
2 LB - IBD . 7-8B and 8-10 C.W i.ul:l Telev H. F. Yardley, 6, Blenheim Terrace,
L, (M) . ny. Leeds.
2 NA 10 1,00 6-8 and 8-12 C.W. and Tele- ' H. Frost, Lougwood, Barr Common,
p.m. phony. Walsall.
201 Artificial Aerial only. Colin Bain, Newcastle-on-Tyne.

C.W., Telepliony

and T.T,
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HETERODYNE RECEPTION USING ALTERNATING

CURRENT

5 a further suggestion to the use of

A.C. for working receiving valves
(see The Wireless World, Nay 14th, 1921,
p. 103), I tried to build a heterodyne set
fed only with A.C. from lighting mains.
Having got quite good results in the reception
of C.W,, I hope the following description
and circuit diagram will  enable anyone
interested to experiment with the arrange-
ment.

L. and C are respectively variable inductance
and capacity of the proper values to make an
oscillating circuit in resonance with the
wavelength to be heterodyned (or, better,
to give the necessary l'rr:atsj On the left,
the connections of this circuit go to a receiv ing
valve. This heterodyning valve has its

AR 1DV AC

flament lighted, through a rheostat of a few
ohms, by A.C. reduced to 5 volts.

For the high-tension (40-80 volts) on the
plate of the heterodyning valve, 1 resorted
again to a device already described (see the
above reference), but perhaps a short
description will be helpful.

A valve has grid and plate connected
together, and with the secondary of a trans-
former, the flament being heated from a
special secondary giving 5 volts, It is well-
known that positive unidirectional current
can be drawn from the heated filament, and,
therefore, feed the plate of the heterodyning

SUPPLY ONLY

valve. The other end of the principal
secondary acts as a negative terminal, and is
connected to the oscillating circuit of the
heterodyne. A fixed condenser of about
sne microfarad i1s shunted between positive
and negative leads, steadving the impulses
and providing a path for H.F. oscillations.

One transformer connected with lighting
mains (as per diagram) is simpler, but, if
preferred, two or three can be used, with
their primaries in parallel, giving rE'EP[’ClJH.']T
5 volts and 40-80 volts.

With this ser, C.W. stations are heard
almost exactly as if the set worked with
accumulators or cells. It s true that it
requires an extra lamp for rectifying H.'T.
voltage, but, in the long run, the lamp is
much cheaper than the usual sources of
voltage, and no charging is needed.

Prof. M. Move,
University of Mantpellier ( France).

A NEW STATION IN HOLLAND

The photograph, kindly supplied by a
Dutch reader, shows a group of students
from a Commercial School who recently paid
a visit to the Wireless Station ar Kootwijk,

e .

This station 1s
under construction and will be completed 1n
1922,

near Apeldoorn, Holland.
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CORRESPONDENCE

To the Editor of The Wireleas World,
8ir,—Having noticed a letter from " Experi-
menter "' (Glasgow) on the gquestican of ' attie
nerinle,' 1 am evidently using an aerial such
aa he describos, and T get top-hole results with only
ong valve. During the Derby macing dave 1 got
speech a8 plainly as on the ordinary telephone, and 1
can get any amount of 600 stuff, ships, ete. 1
uss (and at t it's the only one) an aerial
consisting of two MNo. 16 8.W.G. copper wire sus-
pended by atring from the laths that support the
slates on the roof, length about 40 fr., distance
apart § ft., and my carth is the bathrogom water
pipe. All my apparatus is home made, and I think
I am very lucky to get sweh good results
IMPROVISOR.

To the Editor of The Wireleas World,

Sir,— I notice in the iasue of September 3rd, a letter
from the Leicester Bociety with respect to & weekly
wireless coneert from Marconi's Wirelers Telegrapls
Co., Ltd.

On behalf of the Club I wish to add our request
to theira, and trust that this desirable object
can ba achioved. .

It does seem yueer that here in England, the
home of wireless, we have to rely on our telephony
from either local sources, or Holland and Gernmany.

I quite appreciate that the transmission of
weekly concerts will be B more or less expensive

position, but I do not suppose that The
agus people are oxactly philanthropists, but
use their concert aas propaganda for the sale of
their manufactures, and this would apply equally
to an English concert,

1 have no doubt that if the promoters of an
English concert were to appeal for some subscrip-
tion to carry on this work, they would meet with
far more support than the Holland people will get,
though T do not belittle this latter transmission
at all, T consider the Dutch concert oue of the
fineat tuning testa at present existent. Certainly
if a sat will tune this concert it is good for anything.

I hope that other societies will add their appeal
for somwthing Britiah for this, the fnest of hobhies
and let us have less dependence on forcign enter-
t;i:*ﬂ- "Twas ever thus, and I suppose "twill ever

A0,

We are approaching our hundredth member at
Halifax, and the institution of an enterpriee
which would not.necd umpteen valves to make
sudible would arouse enthusisem for an additional
weakly club night to the one we already hold for
lectures and study.

LOUIS J. WOOn,

) . Huoe. Sevretary.
The Halifax Wireless Club.

To the Editor of The Wireless Waorld.

&ir,—With reference to the letter by Me T, 8.
Skeet on the subject of Mr. Campbell Swinton’a
amplifier published in your issue of September 3rd,
I may say that when testing an amplifier of this
kind over & year ago we carofully tried which gave
the best results, the tuned anode or the tuned
grid circuit. Taken all together we found that for
strength and selectivity the anode cirenit was

the best to tune, and in consequence constructed
the amplifier referred to by Mr., Campbell Bwinton
and Sir Henry Jackson on those linea, We have
recently been experimenting with & two-valve
recaiver, 1 H.F., | rectifier, capable of having
both circuits tuned. This co the above
in practice ; if both circuits are tuned there
appears to be a slight increase in strength only
but an inerease in selectivity as would be expected.
Such complications would almost place a multi-
valve amplifier out of court by reasom of * the
handles to turn.”

H. C. H. BURBURY.

Operating 2AW with Mr. H. H. T. Burbury.

USING COMNMON BATTERY FOR
AMPLIFIER AND RECEIVER.

O doubt many readers have purchased

one of the German 4-valve low frequency
amplifiers from one of the high or low-priced
sources available. It is stated that they must
be used with separate H. T, and L..'T. batteries,
but they can be modified so as to use the
batteries of the receiving set as follows :—

I. To breat the wire joming the mput
primary to the secondary.—The right
hand input socket has three wires
coming from it. Find the one
which poes to the centre switch and
leave it. Disconnect the other two
from the socket, but leave soldered
to each other,

2. To prevent the filaments hghting wp
even if switched * off."—The swirch

is placed in the — lead. Remove
the wires and place it in the <+
accumulator lead instead. If the

heterodyne receiver has its switch
in the — lead it must be treated
similarly. This is due to the variety
of wires which run to earth forming
alternative paths past the switch.

3. To disconnect the telephones from earth
if desired—Two wires come from
the second telephone socket counting
from the left. Cut the wire which
leads off towards the left.

H. E. Apsugap.
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KNOW A
FOREIGN
LANGUAGE

and increase
your value

The man who pumbers among  Lis  accomplishments  the
knowledge of a foreign language is a valuable member of society.
He is sought by emplovers whio are willing to pay a good salary
for his knowledge, He is able 1o enjovy Feeeign Authors and
appreciate Fofegn cBaracierisiies The amldiioas VNgE fan,
then, looks roamd for the dquuickest, estes] langpiage oowrse, aml
the one which gives promiss of the best resolts.  Most people
decide on

HUGO’S

Self-Tuition Postal Courses

They will teach vou Freach, Spanssh, [Lalian, Russian or
Gérman in the shortest time, more thopomughly and wath bess
expense Lham any other system. These are wel extravagant
claims, they have been proved by hundreds of stedents.  There
are mo tediows detalls in Eill.ﬂ-.-"- rourses, they are right up-to-date
anl interesting from start to Amish, Fifteen minotes to hal
i -heiar |‘Ir‘|lt:. i all the tinw needed 10 master a language withon a
few months Hugo's language ooarse ooals

only 4 / = Monthly

or j28. 18 paid in advance. It comsists of 1@ postal lessons, six
persamal  lessons  specially  arranged 1o suit each  Stodent®s
requirements, and ncledes a reference library of Hogo®s boolkes
o Ehe wvalee of pos. Al thes s covered by the fee @ dhere are no
exfras whateeer, MNow |3 the tine to decide 3o thal you can take
advantage of the winter evenbngs, Pt this ReThEali] lu-l!‘ll!.'
and we will seoad yois [ull particulars and specimen lesson,

Withe
To HUGO'S LANGUAGE INSTITUTE,
103, Newgate Street, London, E.C.1.
64-66, Oxford Street, W.1.
or 205, Earl’s Court RKoad, London, 5.W. 5.

Please send me full particwlars of your French,
Epam_-.-h, lalian, Russian, or German Course,
(Strthe owt those mol wanted.)

Name. . .cocrannn

SR EIETEE: o . v it e w5 o ) e e i e e B

""" Post this Coupon to-day.
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Valve Accuatnrs

Fat =

6 volts 30 amps.

Description.—3 cells, each with 5 plates,
in strong celluloid case and non-corrosive
terminals. Exceptionally well-made.

Price £1 each 351
WATES BROS., 132, Charing Cross Road,

Gerrard 5T, Ww.C.2

HIGH- FREQUENCY RESISTANCE

CAN OHNLY BE REDUCED TO MINIMUM BY

WINDING INDUCTAMNCES WITH STRANDED

CABLE. THUS INCREASING EFFICIENCY, TO
HIGHEST POSSIBLE DEGREE

FOR RECEIVING—-5TRANDED CABLE EQUIVA.
LENT TO 21 5WG fan. T : ad. Yard

FOR TRANSMITTING — STRAMDED CABLE
EQUIVALENT TO 14 3WG 1= yard

Send for Saomples

E. M. ASHLEY LIMITED
69, RENSHAW STREET, LIVERPOOL.

RESONANCE TUNER
SOMETHING NEW

200 M. beata any Tunsr you have sver ssan.
Wound with wide copper atrip, Wt. 3 lba.
Priced at §6.00. Add parcel post.

Tuning all done with Farable Condenser
serizz with  Aeral, fse  Falve only.

Semd 10c. |.M.O for wonderful Wirsbesa Calalegus te

TRESCO—Davenport, lowa.

0.5 A

FPlease mention the Wireless Warld
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24 to 100 v. * High Tension ™ Batiery

HART ACCUMULATORS

are also specially made for Filament Circuits.
voltage and ampere-hour capacity can be supplied.

wmm DISCARD YOUR DRY CELLS

AND SUBSTITUTE

HIGH TENSION

HART ACCUMULATORS

These Batteries are always ready for use.

A

full re-charge at a cost of 2d. i

usually sufficient for about 2 months’ use.
Easily re-charged and highly insulated.
Regulator Switches for voltage adjust-

ment, mounted on the

illus

Large Stocks

Kept.

HART ACCUMULATOR CO., LTD.
STRATFORD - LONDON, E.15

MARSHGATE LANE -

HIGH - FREQUENCY
|AMPLIFICATION

It is generally recognised that the Hmitatboms of amplification
at andis-frequency are well definesd. A signal which has not
sulficient emergy cannot be directly poclified, and  audio-
frequency amplification cannot make it aodible. The apparaiis
listed below places in the experimenters hands all the receg-
mised forms of hagh-1pen uency .pr‘1||||f|r,-|1_i|',|||I any of whirk
will be sent for trial, cartiage paid, against cash, [f, on trial,
the apparatus 4 foand unsuitable, and is returned in original
comlilion, carriage paid, the full value will b redunded

Full details will be yupplied on reguest
HF, Transformer, Type H.V.—5W.5. wire, wound on slotted

etwmite formers ;| fowr termednals, lacgoered angle bross
bases ;. four optimum  wavelengths (Goo,
4,40 TN, | 'Iﬂ' miermidjate tapping poinls.
Switches fog same, 108,

HF. Tranaformer, Type H.B.— Similar in performance 1o
abiwve, bial with self-containesd switch, and mounted on
suare bases. Price §2'=,

H.F. Intervalve Coupling | —& romplete
umit, with vight-point switch, giving cieht oplimum wave-
lengths, covering from Goo (o § o000 m.; comdenser amd
leak, BijEane bhass, four terminals. Price. a7 8.

Ditbo,— 150 to &0 m., bo onder, al same price.

H.F. Intervalve Coupling (Resistance Capacily).— The cheapest
forms of eowpling, consisting of anode resistance, comdenser,
amil leak In ~lips on ebonite bascs and fitted soldering

tags. Price, 10 &,
ALL CARRIAGE PAID, DIRECT FROM MANUFACTURER

B. HESKETH,
High Street, Chalvey, Slough.

1,000, T, g0,
Price, 88 =

OCTOBER 1. 1921.

xiv

battery case, as
trated, can be supplied if required.

Any

4 to b v. Filuament Battery.

REDUCTION IN PRICE
From OCTOBER 1st, the price of l

Federal Transformers

(AUDID FREQUENCY) I
will be £2 0s8. O0d. nett.

Federal Translormers are the best L.F. iransformers

on the market, and are highly recommended—ratio

of tarms | to 3. D.C resimance, 2200 ohms

primary, 9,150 ohmas ln:nqdn':p. One Federal

gives an amplibcation of 20 times—two in cascade

give an amplification of 400 times—more than
suficient for most purposes.

Our Netw Catalogue.
15 NOW READY

The above Translormer is illustrated
on page |7 ol same.

PLEASE WRITE FOR A COPY I

Trade Dikcount on Application.

BURNHAM & CO., foxboN"ses!

Londom Refail Depod and Show Koo ;
1% HAND COURT. HIGH HOLBORN, W.C.

Please menilpon he Wirelears World
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QUESTIONS AND ANSWERS

NOTE—This secivon of the magazine s0 placed af the dieposal of all readers who wiah fo recevve adeice ond

on maifers pericining o both the technical and non-lechrical mdes of wireless work. Reoders
shonld comply with the following rules.— (1) Questions should be numbered and written on one side of the
Fpnrlﬂly,nud:haﬂd mlﬂmﬂi’fmin number. (2] Queries should be clear and concise, {ﬂjﬂejm.rtndﬁ

n their pons recders are adviesd to search recent numbers to see whelher the same
ih before. (4) The Editor cannot underiake to reply to queries by poat. (5) Al quéries musi

deall

queriea Rave not

be accompanted by the full name and oddress of the sender, which v for referende, nol for publicalion, Queries
will be answered under the inilials and town of the correapondent, or, if so desired, under a " nom de plumas.”
{6) Readers deairous of knowing the conditions of service, etc., for wireless operators will
save time by writing direct to the varlous firms employing operators.

B.M H. (Finsbury Park).—{l} Arrangement
B will give the beat all round results,

{2} The wvariable condensers Al and AZ? ae
unpnecessary. Connect a 0002 mfds. block con-
denser across the winding of the transformer which
is in werieda with the reaction coil. Connect the
grid leak of the rectifier from the grid to the
negative of Alament. Connect all transformer
windinga to the filament negativea, not positives.

“ WIRELESS NOVICE ' (Alfreton).—Except
that the fxed condenser should be connected
scroaa the telaphones and not across the crystal,
the diagram given is correct for the simplest
crystal ocircuit. The whole of your inductance
will just tune to 2,500 ma. Your beat plan will
ba to listen for the Eiffel Tower time signals,
during the day (timee given in August Gth issue
chart) set the slider so that all the inductance
ig in the circuit, and the crystal and telephones
acroas all the inductance, and adjust the erystal
until you hear the =i "You can then readjust
the inductance for shipe.

C.W.A. (Southfields).—If
are very good we think the & ted re-arrange.
ment for uwse with & single H.T. battery should
work all right. It will, however, be necessary
for you to uso condensers of good gquality. We
doubt il the eircuit has any specisl advantages.
It will be liable to give considerable radiation
from the aerial. ©One reason it 8 not
very good for C.W. is that with this arrangement
the reaction coil will have to be rather large,
which will not make the tuning of the asrial circuit

conveniant,

“ APP ' (Ilford).—(1) The arrangament
of the circuit is all right, except that you should
oot short circuit the loading coil when it 18 not
required. 1t is much better (o remove it from
the circult.

(2) About 7 = 3, wound with No. 22,

{3) The capacity will hardly be large enough.
Usa twice, or even three timea the number of plates

D.F.C. (Clifton).—({1) About 150 volta.

i2) Wind the low resistance side to about the
resistance of your microphone, using wire of about
No. 32 or 34, H.R. winding can hardly be too
high, say, 10,00 ohme of No. 44, We should
be inclined to omit the leak shown.

{3) We should strongly adviee you to leave
them out.

{4) Quite impossible to say, depending s it
does on a number of factors, as, for inatance,
the earth resistance, about which we know nothing.

C.W. {lem:ln%hun}.—ll] A frame aerial
using a given length of wire ia much leas sensitive

your condensors

than the same amount of wire weed as an oot -
door aerial, but is guite satisfactory if sufficient
amplification is used, say, 4 valves. A frame should
not, in general, be leas in diameter than about 3'.
{2) The circuit is guite good, except that the
grid condenser and leak ghould ba on the other
pide of the variable condenser, %.2., betwesn it
and the wvalve grid. An extra loading coil can
be introduced in series with A.T.I. if desired,

RADIO (Weymouth).—(1) A.T.I.—8" by 6",
wound four pile with No. 26. Reaction coil—
6 by 4}, wound single layer with No. 30. A.T.C.,
in parallal with the A.T.L, 0-001 mfds.

{2) For windings see recent articles. For a
virouit ses Fig, 3, page 304, Auguat Gth isaue.

{3) Kot known.

{4) Information given is not suffcient to identify
the station. A long dash of this type is usually
sent for teating purposes.

“w ZINK," (Thames Ditton).—(1) and (2}
Consult the disgram and article on 1949,
June 25th issue, You can easily add an additional
valve, connected in the same way aa the second
valve ghown, if vou desire. We do not know
of a suitable book to refer you to. For such a long
range it would be necessary to use soveral different
seta of coils for the tuned circuits. We should
recommend you to try basket ecoils about 47 in
dinmeter, wound with about No, 28, inding out by
axperiment how many to connect up together for
each wavelength range.

{3) In the set shown telephones should be not
less than 8,014 chms, but L.R. telephones with »
telephone tranaformer would improve the set.

{4) The * Year Book of Wirelesa Telegraphy ™
containg the information you require.

R. McC. {(Balham}).- -(1) Either of the methoda
suggestod arm feasible, but both would most
probably give you a good deal of trouble.  We rather
profer that of the sketch rubmitted.

{2) UCertainly, provided the distance from the
transmitter was not t.

{2) Two basketa 3} in dismeter, wound with
No. 22 wire, should give the range you reguire.

i4) Yea.

W.W.R. {lelﬂr.}.—[lj You should ke able
to receive fairly high power commercial or Govern.
ment sets at the distance of London with sither of
the types of set you suggest, hut with neither of
them are you likely to get emall power amateur,
aircraft, or aimilar seta.

i2) The choice batween the sota is largely &
matier of your individual taste. The reaislance-
capacity amplifier will not be good on short waves.
We ourselves would rather prefer the single valve
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outfit, as it would appear to offer batter chances of
experimental alteration, and additions, if desired,
at a later date.

“ FRAME "' (Antwerp).—(1) This depends on
the wavelength required, which you do not specify.
They should be about the values normally used
for an A.T.L., and reaction coil for the maximum
wavelength you pose to reach.

(2} Wo should suggest basket coils, say 4™ in
diameter, wound with No. 32, two or three being
used for each of Ej and Elq

{3) C0-003 mida. and Cr 00002 mids. should be
suitable wvaluss, The latter should be resistance
shunted if the valves are hard.

(4) As this set is of unusual type and general
interest, we reproduce your diagram Fig. |

1 B

e

I
%

—a}------

Fig. 1.
Wo have no actuasl experience of the type, but the
principle involved is quite sound, and we ahould
expect to be able to get very good results after
experimenting to find the best values for the coils
and couplings.

G.F.k. (Epsom).— (1) You might get other
aircruft stations such as Lympne with careful
tuning, also experimental atations near London,

(2y About G000 ma., bot there will not be
mnything for you to listen to above about 3,000 mas
It would improve the set considerably to rewind
the coil with No, 22, which will give all the range
YOU Fequing,

{3) Probably Eiffel Tower acientific time signala.

(4) We do not know of any station which
answers to this deseription,

C.N. (S5outh Norwood).— The following, it is
underatood, are new abbreviations in place of the
old QELU [(and its additions, official or ot herwise] 1 —

QTA - 1 have nﬂthinﬁ for youw
GTE - Have you anything for me 1
QTC I hayve something for you.

“ OSCILLATOR "' (Forest Gate).—The T
type transmitting wvalve, which 8 now obwolete,
is of the soft wvariety, and requires 40 wvolts
positive on the grd to give an anode
current of approximate 30 millismps. [f this is
done the set will probably oscillate satisfectorily.,

THE WIRELESS WORLD

The circuit mentioned was more ot less experimental,
and ia not now used exactly as ashown.

V.A.R. (Kobenhaun).—(1) and (2) We have
no practical experience of this circuit, so cannot
say much about its possibdlities, From the windings
given in the article in Chapter 31 of the book
* Practical Wireless Stations,” it appears to be
intended for comparatively short wavelengths.
Woe cannot say if it 18 suitable for every wavelength.
or for & big runge of wavelengths—which can only
be determined experimentally, For  very hﬂ%
wavelengths an inconveniently large amount o
indurtance would be required to tune the anode
and grid circuits.

{3) Tha article i8 not very clear on thia point.
The inner coil must be made to tﬂ round inside
the outer eoil, 8o that the planes of the two windings
may be at right anglea or parallel aa desired. For
thia the inner coil must be mounted on &
upim:I:I':, with a handle and pointer attached.

(4) It should ke a wvariable condenser for
preforence,

H.5.N. {Rﬂdhﬁh—[l} Unless you can mise
the part of the asrial betwesn the two houss above
the roof vou will not obtain much benefit from this
20° of the aerial. Mount the pole at the extreme
end of the garden, and use & twin wire aerial, with
wires 4' to 6’ apart, and clear of the trees.  Adjust
to the itted length by means of r st the
houss end. The lead in can be taken from & point
directly over the hut.

(2) We do not recomunend you to spend the sum
mentioned on & crystal set, as the number of spark
atations received would not justify the ex iture,
For considerably leas than this you could make an
efficient cryatal set yourself, or, far better, a gingle
valve reaction set.

“ JLATUM ** (London).—(1) The article
in guestion, ' Year Book,'" page 1,160, Fig. 11,
refers Lo & gpecial 4-electrode valve circuit, in which
rectification takes place between the outer electrode
and the filament. This electrode is adjusted to
the best rectifying point by means of a potentio-
meter, Tta action is not similar to the dull flament
action although the circuit as & whole can be
adjusted for limiting the strength of signals by
means of the filament resistance.

{2) Thisis rather misleading as you say, and really
should be shown as in your diagram.

R.K. (New Brighton).—(1) We do not know
ef & good Emmiml book. Bangay's ' Elementary
Principles ** will give you a good insight into the
action of various parts.

{2) Yes. Use a single No. 1 copper wire, or,
better still, some of the fexible atranded aerial
wire as advertised in our columna.

JW.W. (Forest Hill).—(l) R, is the
filament resistance whose wvalue and current
carrying capacity will depend on the type of valve
you use, 3 ohma will probably be sufficient, wound
with Ko, 18 Eurcka wire. R, ia the grid potentio-
meter, which may be 300.400 ohms, wound with
No. 36 Furcka wire, . .

{2} Not unless you insert a reaction coil in the
eireuit, between the anode and the telephones,
{_‘qLI|;r||_'l it into the AT.I., Connect a 0-002 mid.
block condenser nerosa the HT. and telephones.
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QUESTIONS AND ANSWERS

{3) It depends on the size and make of the cell.
Ordinary pocket lamp batteries of makns
will last for montha if kept dry and not short.
circuited, but we prefer a larger size.

{4) This is Morsa for “ V., which ia used for
tedl puirpdoses,

R.G.W. (Wimbledon).—(1} When H.R. tele-

honea are connected in the itive side of the

T. battery, there is & possibility of the insulation
of the windings breaking down to earth under
the potential of the battery.

i2) In multi-valve circuits on a common H.T.
battery, the use of a telophone transformer is
almoat easential, for the reason discussed above.
In almost any other eircuit ita use ia guite aptional.

(3) Honeycomb coils can be made to give &
much bigger inductance in &8 amall space ﬁlﬂn B
basket cail, which is the chief eason for their

use,

E.J.O. (Bradford). -(1}) Wavelength with
00005 mfds. across the AT.I. is approximately
10,0} ma. For the reaction coil—with no condensar
—wind 0" of No. 28

(2) Approximately 0-0005 mida.

(3) ItPHIﬂh EI.I'P;‘;["E in atamped 1,000 ohms,
they ares 2,000 ochma total resiatance. They should be
ussd as H.H. telephones,

(4) Yea.

E.A. (Goodmayes).—Connect & variable con.
densar of about 0-0005 mfds. acrosa the A.T.I.
to incremse the wavelength and improve the
reception of C.W. Increase the capacity of the
telephone condenser to about 0-0015 mids., and
connect it also to the H.T. battery.

COIL {Hl'lrlrl'.'_l.r—{]g 0-0015 mifd. is really too
large for the sscondary of a crystal set. The serial
wavelength will be 3,000 ms. maximum, and the
secondary (with a 0-0015 condenser) about B 004,

(2) The capacity will depend on the dielectric
constant of the maternal used. 1/16" dielectric
ia too thick. Use waxed paper,0-003™ {the thicknesa

of thin writing pad sheets when waxed). then the
capacity or t of dislectrie, 4" x 3" overlap,
would approximately 0-001 mfd.

3) You.

W.G. (Blrmingham).—(1} On large shi
a d.valve amplifying detector is provided to E
wsed in conjunction with the tuner of the crystal
sot. Also a local oscillator for C.W. reception.

{2} At the present time the *° Wireleas Year
Book,"” 1920 and 1921, describe thess,

5.W.P. (Boscombe).— (1) Except for the fact
that your di {which ia very difficult to under-
stand) shows the H.T. bat completely out of
the plate circuit, it ap K., and incapable
of alteration to advantags,

{2) The terms are squivalent. Any combination
of two coils, between which the degree of coupling
may be considersbly wvaried, is a loose coupler,
and may be used for obtaining variable reactance.

(3) AT.L, 10" x 87, of No. 22. Reaction coil,
8" = 4" of No. 28.

{4) Borap the switch. At most two or three
tappings are required on & reaction coil. The
reaction coil must be situsted close enough to
the A.T.I. to be inserted in it when reguired,

S.P.B.A. (Iceland).—When using rectified
A.C. as anode voltage in power wvalve working
it i necessary that the rectified impulses ahould e
smoothed out to obtain a steady wvoltage for
wacillator valve anodes. This smoothing out is
obtained by passing the rectified impulses into a
Inrge capacity storage condenser from which almoat
ateady DO, wvoltage is obtained. Owing to
instantaneous differences between the current put
into the condenser, and that taken out, there is &
alight ripple on the condenser voltage, which gives
the characteristic hum of & valve set. At low
frequencies this ripple is more ounoced than at
higher frequencies. With double rectification the
frequency of this ripple is double the supply
frequemoy. With DLR. the trensformer secondary
voltage u':muld be twice that for single rectification
to obtain the same wvoltage from the condenser.
The connections for double rectification are shown
in Fig. 2.
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Fig. 2.

F.A.C. (Southport).—For a frame asrial e
you will require at least three valves,. We recom-
mend you to start first of all with an outside aenal,
with & single valve set. See recent construetional
article, and the Question and Answer columin.
Also Bangay's ** Elementary Principles,” and also
“ Tha Oscillation Valve,” obtainable from our
publishers, We will give vou windings when you
decide on a set.

W.B.P. (Monkseaton).—(1}) (a) 4,000 ma. (&)
B, 500 ms,

(2) The reasofi is that you short the reaction
coil. For apark signals it should be adjusted
almost to the point of cscillation.

(3} It would be very weak and almost inaudible.
4,00 e, 12,30 to 13,30 GALT.

(4} Yes. Tableagiven nt G.MT.

G.A. (Cape Town).--(1) It will not make a

L of difference.

(2} Yes.

(4} You

(44 Any good insulated conductor will be suitable
for & receiving aerial down lead.

W.J.T. (Norblton).—{1) Probably the reaction
eoil has a natural wavelength of about BM) ma.,
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which will produce thir effect. If you set the
oscillator with a weak reaction coupling you can
take some winding off o as to reduce this nat

wavelangth. If you are using honayeomb coils
try a different coil. -

{2) Probably this is the hum caused by the

emoothing condenser ripple.
S5.P.B.A. (Iceland).

(3) We rogret we have not the information
required.

{4) Thisinformation appears from time to time—
p-arh“:n not alwaya under this heading.

R.H.P. (Birmingham).—(1) For a single valve
this ia the best circuit to use,

(2) They are standard low resistance telephones,
total resistance 120 ohms, i.e., 80 ohms to each

Bee the reply to

ece,
> {g} The secondary may be wound directly over
the primary, if you are sore that the primary is
OK. Windings should be—H.R. 3 oz. of No. 44,
and L.R. 6 oz. of No. 30. Core should be of soft
iron wire, about 3" long, and }* diameter.

{4) Telephony is better on & good single valve set
than with a erystal, owing to the advantages gained
by use of the reaction eoil.

C.W.P. (Southampton).—(1) and {2) The cir-
euit submitted is badly proportioned. The primary
maximum wavelength is 14,000 ms., and that of the
eecondary ia 7,000 ma. Re.arrange the circuit aa
shown in figure 3.

N/

o

-
Fig. 3.

{3) No. The circuit shown above will be auitable
for C.W. reception.

{4) No, not unless the slabs are carefully pro-
portioned, and a variometer used.

E.B. (West Hampstead).—(1) Use 10 oza
of No. 40 for the primary. The resistance will be
about 2,500 ohms instead of 4,500 chms. This is
not important, 88 the number of turns count more
than the actual resistance of the winding.

L.F.I. (Bedford).— (1) Thess groups of six
figures are the actual times in minutes, seconds, and
hundredthe of & second of the firet and last dota

THE WIRELESS WORLD

of the 300 dots sent as scientific time signals.
Taking one set of your figures, e.g., 300387, this
rorreaponds to a time of 10 hours, 30 minutes and
387 eeconds. The figurea corresponding to the
hour are not sent, as they are sufficiently obvious
without doing so.

(2) Thers are many possibilities to account for
this, as temporary failure of power, or of the
8 li

ﬁ%uﬁﬁimm that MPD is relaying the
message for BY A.

C.E.G.B. (Shoreham-by-Se¢a).—(1) Probably
somewhat less than | milliamp.

{2) This depends on the conatants of the set, but
in probably about 0,10 te 0.15 milliampa for
strangth 7 and 0,20 to 0,25 milliamps for strength 19.

{4} Quite sound, but rather complicated by
wwitehes,

(4} Resulta would be fair, hut not very good
on & frame; but should be yuite good with a
P.M.G. aerial and a loud speaker.

H.C.O. [(Copenhagen).—The dimensions you
msk for depend entirely on the wavelength you
require, about which you say nothing. Howewver,
ascuming & maximum of about 5,0 ma., the
following values would be auvitable: A T.1.=20,000
mhys. ; closed ecircuit coil coupled with it — 9,000
mhya : primary of Ly, 74 mhys;: secondary of
Ly (in plate circait)=200 mhys; Ly — 9,00
mhys: O and Oy = (L milda ; Oy = 0.HN mids.

X.Y. (Cambelltown).—Fleare note that dis-
guising fourteen questions under four headings
does not make four guestions of them, and, as
yvou have no hack numbers to refer Lo, wa can only
afford space to deal with & few of them.

{1} It is possible that the Secretary of the SBociety
might be able to aupply the information you reguire,
Thers were at least three sets dealt with on the
date you give, and we eannot determine from your
remarks to which one you refer.

{2y A grid leak ir put across the terminals gf the
condenser in the grid cireuit.

() A alate pencil will do if of suitable dimen.
siona, and if kept dry

{1} The best way to keep down radiation from
A receiving cireuit is to arrange that the acrial
cirewit ia not one of the circuits in which oscilla-
tiona are directly maintained by the wvalve. It
ahould be couapled as loosely as possible 1o the
oscillating rircuits,

SHARE MARKET REPORT.

Pricea in the Wireleas Group as we go to press,
Reptember 2%nd. am —

Marconi Ordinary .. .. s £1 18 D
= Preference .. .. £1 16 0
il Inter. Marine .. .. £1 g 0
Conadinn T e g 3

Hadio Corporation of America :—
Ordinary .. .. .. .. 11 0
Preference .. .. .. .. ¢ 0
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FoRTNIGHTLY

NOTES ON SHORT-WAVE RECEPTION
By Puiue R. Coursey, B.Sc, F.InstP., A M.LE.E.

HE attempt again to be made this

year by the American Radio Relay
League to get into touch with British wireless
amateurs, as announced in a recent issue of
The Wireless World (see pages 383-384,
September 17th, 1921), introduces many
reception problems which in themselves
differ somewhat from those usually en-
countered in normal working. Some of the
difficulties lying in the way of such a test
were pointed out in the announcement
above referred to, but it may be of interest
to consider the matter somewhat more in
detail here.

Several possible ways of arranging the
receiving apparatus are open to experimenters,
and have already been described in these
columns,® and it is not proposed to
attempt to * lay down the law " with regard
to which is the one method that should be
used in all cases, as such an attitude might
tend to stifle individuality in the design of the
receiving apparatus.

As is well known, effective amplification
of these short wavelengths is by no means
casy, mainly on account of the much greater
importance of stray capacities. Take, for
instance, the case of a resistance coupled
amplifier, which is one of the simplest to
construct and wuse, any capacity between

rticularly, The Wireless World, 8,
Ell—ﬂ-ﬁﬂpl November 13th, and pp. Bﬂﬂ—ﬁg.
November 27th, 1920,

the plate of the valve and the remainder
of the output circuit—H.T. battery, or fila-
ment circuit—will act as a shunt to the anode
resistance and will consequently reduce its
effective impedance. There will therefore
be less amplification at these higher frequencies.
For instance, suppose that this stray capacity
amounts to but 10 cms. (or 0-000011
microfarad), and that an anode resistance
of 100,000 ohms. is normally used. The
effective impedance of the capacity and the
resistance in parallel s Rf(1 4 RC),
where R = the resistance in ohms., C =
the capacity in farads, and p = 2r times
the frequency of the current. If we express
C in microfarads, and p in terms of the wave-
length A in metres, the above expression
becomes :

Effective impedance =

C 2 x3 %108
RX(H'R@K AH )

._H/(l_l 2050

— A+ ﬁlIlerU

Hence in the example we have chosen,
the effective impedance of the anode circuit
at a wavelength of 6,000 metres is

100,000 > 6,000
3000 < 6007 = 100,000 x 0-00001
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- = 76,100 ochms.

or a'decrease of nearly 24 per cent. as compared
with the value of the anode resistance alone.

At a wavelength of 200 metres under the
same conditions the effective impedance
of the circuit will only amount to

100000 x 200
200 + 600= x 100000 x 0-00001

= 2X10°
200 + 1884
— 9697 ohms., or a decrease of over 909,

This means that whereas with long wave-
lengths the valve capacity does not cause
very much loss, for short waves there is very
little amplification at all. Nor under these
conditions can much advantage be gained
by increasing the value of R, the resistance
in the anode circuit, even should it be desirable
to put up with the disadvantage of the higher
H.'T. voltage that would then be necessary.
Thus, suppose that under the above condi-
tions the anode resistance were doubled in
value, we should find that the effective
impedance of the circuit, at a wavelength
of 200 metres, would only be increased to
10,080 ohms. as compared with 9,697—
a trifling increase comparcd with the disad-
vantage of having to increase the volmge
of the H.T. battery to nearly twice its former
value.

Some other method of amplification must
therefore be used if possible that will not

Ll

Fig. 1.
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introduce so much loss of amplification.
The valve capacity should evidently be made
to serve some useful purpose instead of merely
causing loss. The valve capacity will probably
be most useful if it is employed to effect
a tuning of the anode circuit, or to help
in such a tuning operation. At least two ways
of effecting this are possible—using a tuned
anode circuit with either a transformer or
a capacity coupling between the valves.
These two are indicated diagrammatically in

L

Figs. 1 and 2, which show two valves only.
Identical methods can be extended to any
reasonable number of valves, but difficulties
will always be experienced when using more
than about three high frequency valves
owing to the great tendency of the set to
oscillate continually. This state should, of
course, be avoided.

The coil L, in the anode circuit of the
valve (Figs. | and 2) may be tuned to the
frequency of the currents being received
by means of an additional capacity C, of
small value connected across its ends. This
condenser should be kept as small as possible,
while it is preferable to dispense with it
entirely, and so to wind the coil L, that the
valve capacity alone is sufficient to tune it
to the required wavelength. To aid the
adjustment of such an arrangement the coil
L, should preferably be provided with tapping
points or be constructed on a variometer
principle.

In the case of a tuned transformer coupled
amplifier the intervalve transformers may
be arranged in any one of several ways,
chief amongst which may be mentioned
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(1) those in which the primary and secondary
coils are put on to an ehonite former on the
lines of those described recently in these
columns hj.r Mr. A, A. szphell Swinton ;
(2) those in which the [.'lru'rl.al.rjr and secondary
are separated, but hxed in position relative to
each other, such as when they are wound on
CONCENtric c}rlindriu] tubes ; and (3) those
in which the two coils are more widely
separated, somewhat like a loose-coupled
receiving tuner. The conditions of operation
of the intervalve transformer differ somewhat
in these different cases, particularly as regards
the tuning of the circuits, In the case of a
transformer having separated coils, each
winding can be individually tuned to the
required wavelength since the coupling
between them is loose ;  but with the closer
coupled patterns, the transformer must be
treated as a complete unit for tuning purposes,
and it becomes practically impossible to adjust
the winding or tune the coils to any given
wavelength unless they are associated with
the valves and circuits with which they are
ultimately to be used.

If the windings of the intervalve trans-
formers are permanently adjusted to a given
wavelength, maximum amplification will be
obtained at or very close to that wavelength,
and the amplification will fall off rather
rapidly for waves on either side of the one
which gives maximum amplification. Such
an amplifier will therefore be very selecrive,
and will consequently not be suitable for
use over a range of wavelengths. Should
it be desired to time the set for use over a
small range of wavelengths—such as will
be required for the above-mentioned
experiments on reception from America—
it becomes desirable either to add a very small
tuning condenser in parallel with each anode
coil, or to provide a few tappings on it by
means of which the tuning adjustments
can be made.

T'he main disadvantage usual?r experienced
with a high-frequency amplifier arranged
on these lines, is the great tendency to set
up sustained oscillations by reason of the
unavoidable reactions between the various

coils and circuits. To limit this tendency
to sélf-oscillation, it 15 desirable to connect
across the H.'T. battery as large a condenser
as possible—say at least | microfarad—
as this will tend to prevent the magnified
high-frequency potentials occurring in the
last valve of the series from being handed
back to the earlier valves by reason of the
potential drop in the resistance of the H.T.
battery. The presence of the large condenser
shown at C, in Figs. 1 and 2, provides a
by-pass path of very low impedance to high-
frequency currents, and hence reduces the
effective high-frequency potential difference
between the common anode lead X and the
filament lead Y to a very small value,

Thus, supposing that a condenser of

1 microfarad is used, and that the alternating

component of the anode current of the last
valve of the series is { milliamp., the p.d.
between the leads X and Y, due to the

impedance of the condenser, will be
approximately—
1,=1:~:1'l]‘=_ ~ DSx1r
Cp 1P X1 x2mx 1-5x 108
o 1
~ 6000x
1
2 volt
-~ 18500

for a wavelength of 200 metres, so that
even with this large condenser there is still
an appreciable high-frequency voltage across
its terminals, although this volage is small
compared with what would be present were
the condenser omitted, and the H.TT. battery
had any appreciable resistance.

Some control of the self-oscillating
properties of the amplifier can be obtained
by fitting a grid potentiometer to regulate
the mean grid potential of all the amplifying
valves. Such an arrangement is indicated
in Fig. 3, which illustrates a tuned reactance-
capacity coupled type of apparatus. This
potentiometer P can either be fed from the
filament battery as shown in the diagram, or
a separate battery can be employed, but the
former is uwsually sufficient, since positive
grid voltages are generally all that is required
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to stop the set oscillating. The separate
battery should be used when it is necessary
to obtmin a larger range of potentiometer
voltages, both poesitive and negative with

respect to the filament.

. ..||||‘_..

)
4||l-|
-} -

Fig. 3.

For the reception of C.W. signals on these
wavelengths, some form of heterodyne is
practically essential. Several alternatives are
possible, but not all of them are equally
suitable, nor desirable, for use. The simplest
way of obtaining the necessary heterodyning
currents is to allow the receiving set irself
to oscillate and to slightly detune it from true
resonance with the mmmmg signals so that
beats are set up in well-known manner,
Thls arrangement is usually termed the

ﬂulﬂd}’l‘ll: method of receiving C.W,,
and 1s the one most commonly adopted In
amateur receiving equipment. As pointed
out elsewhere in this isue, the use of the
autodyne method on short wavelengths does
not, of itself, introduce much loss of signal
strength as compared with the very consider-
able loss incurred at long wavelengths, but
most especially for the purposes of the Trans-
ocean tests mentioned above, the wre of the
autodyne method thowld most  emphatically
be aveided.

The above-mentioned natural tendency
of a multi-stage radio-frequency amplifier
to set up persistent self-sustained oscillations
converts such a set into an ﬂ-u!ﬂd}’nt receiver
unless every precautpn is taken to prevent
such self-oscillation. When this is done, by
appropriate adjustment of the relative positions
of the parts of the circuit and of the grid

THE WIRELESS WORLD

and H.T. potentials and filament currents,
a separate heterodyne is necessary for the
reception of C.W. signals. A separate
heterodyne consists simply of a single valve
provided with coupled grid and anode circuirs
so that continuous n&clllatmns are set up by
the valve. The frequency of the oscillations
set up may be rcgul:ted by means of a variable
condenser in one of the valve circuits, and
thus may be adjusted to any desired value
in relation to the frequency of the incoming
signals so that beats are set up between
them.

In many cases in the past, when a separare
heterodyne unit- has been employed it has
been arranged close to the aerial circuit of
the main receiver or amplifier, so that it
induces high frequency oscillations in the
aerial itself, which interfere with the incoming
mgnﬂs am:l prﬂduce beats. This arrangement
is not gnod since the aerial will stk be radiat-
img. It is true that the heterodyne radiation
set up in this way will not be quite so strong
as when an autodyne receiver is used, as the
two circuits are no longer in tune, but for the
same reason that the autodyne does not in-
troduce much less of signal strength at short
wavelengths, there will not be very much
diminution of the radiation by this method.
To reduce rthis radiation the heterodyne
must be coupled to the receiving amplifier
as far away from the aerial as possible, so that
the heterodyne currents have to travel back
through the amplifving valves before they can
reach the aerial circuit,

The arrangement of the heterodyne to
secure this result will be discussed further
in a later article, which will also include
some data for the construction of a heterodyne
unit suitable for use in the reception tests for
the American signals.

It is hoped that all British wireless
experimenters who contemplate taking part in
these receiving tests will use some form of
separate heterodyne arranged so as not to
radiate during reception, and that when
sending in their names for these tests they
will indicate the arrangement that it is

proposed to adopt.
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AN EIGHT-VALVE RESISTANCE-CAPACITY
AMPLIFIER

By W. K. Avrorp (President, Aldershot Radio Society.)

HE amplifier herein described was

constructed for D.F. experiments on
the location of *“x™ centres, usingan 8 ft. x 6 ft.
frame.

The use of transformer-coupled amplifiers
for the purpose has been relinquished, as
they were found very uns:.nsfacmr'.r, pa.m-
cularly from their propensity of ** picking up ’
energy on their own account, which is fatal
to serious D.F, work.

The photographs (Figs. 1 and 2) are more
or less explanatory of the general Ia}rnut
of the amplifier and the method of wiring
which has proved very successful in cnrnhatlnl,
the stray capacity trouble and parasitic noise
which abounds in amplifiers wired on the
usual principle.

The anode resistances are made from
* Bristol board "' soaked in Indian ink and
graphited to a resistance of 60,000 watts.
They are then coated with shellac varnish,
which increases the resistance to the required
value of BO,000 watts.

The grid resistances are constructed (in
precisely the same manner) to a resistance
of 3 megohms.

The condensers, of 0-0005 microfarads were
made from a mica insulated condenser taken
from a small spark set and split into
portions,

Arrangement is made for the use of 3, 4,
6 or 8 valves by means of plugs, and the
capacity-reaction condenser is capable of
being placed between the grid of valve 1 and the
anodes of valves 2, 3, 4 or 5 by the same
means.

The fact that the whnlt amplifier s
mounted on wood may not appeal to some,
but the oak -:mplnved is very old and dry,
and it is well known that some woods in
this condition are equal to ebonite in insulative
properties.  In addition, cost of wood is
small compared with the ebonite.

The oak was, of course, treated with
varnish to exclude moisture,

The amplifier is very efficient in action
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Front view of the Amplifer,
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A view of the back of the panel showing the wiring and general lay-oud.

and is remarkably silent. "The latter property
has since been improved by careful selection
of valves.

The amplifier is not productive of excep-

tionally strong signals owing to its pronounced
2 Immtng properties, but two American

stations have been heard and D.F.'d on the
frame previously mentioned.

A SLAB-INDUCTANCE TUNER
By H. E. Apsuean, B.A.

ENERAL DESCRIPTION.—The

photograph, which shows the general
appearance of the set, has been taken from
behind, the better to indicate the fittings.
T'he reaction coil has been reversed to show
the wire, and the Telefunken valve moved
to one side. In use the operator 15 at the
other end where the tuning stand and con-
densers are near at hand. At the foot of
the T piece can be seen the series-parallel

switch for A T.C. In the parallel position,
the moving plitﬁ should be on the earth side,
then the capacity of the hand will not affect
the tuning. Observe the 0-0015 mfd. con-
denser is placed for the left hand, as the other
one is usually holding a pen. {]n the right
is a small one-plate condenser, taken from a
* remote control unit,” the other plate having
been removed.  This gives very fine tuning
for telephony when joined across the larger
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Fig. 1.
A'T.C. by outside leads. 40° on this is
equal to only 1° on the other. The instru-

ment is assembled from a Mk, 1II chonite
top, a Mk. 1II condenser, the parts of an
acroplane  * remote control,” etc.,, with
holders for two (or three) English valves, and

In the photograph (Fig. 2) a flexible lead
(from the wvalve transformer primary)

‘will be seen going to one of the telephone

termihals, B, on the right. It is in this
position when eme valve is in use, If fuwe
are wanted, it is changed to the other terminal
and the second valve's filament resistance
turned on. Though this method for one
valve stll leaves the transformer winding
in the reaction circuit, it makes no appreciable
difference, and the change over is simplified.
The H.T. and L.T. leads are connected to
the 4 pin plug shown in front (also taken
from the * remote control unit ™) and plugs
into the sockets C seen vertically above it
The aerial and earth terminals are the large
ones in the (photographic) front. The three
hexagonal nuts hold up aluminium brackets
attached to the transformer and telephone
blocking condenser. T'he other fixed con-

* innards "'
different firms at all
sorts of prices, the total cost of materials
being about £7 10s. The connections are
the usual ones for a 2-valve L.F. amplifier,
but a diagram is given in Fig. 1.

two German ones.  Its
collected from many

Were

densers and grid leak are screwed round the
sides of the transformer. The positions of
the various pieces were so chosen as to -:mpln}r
as many as possible of the existing holes in
the Mk. Il top, the surplus ones being
filled in with black sealing wax.
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Tue Tuwing Stanp.—This and the slab
mounts are made of wood, but ebonite would
look hf:tter The horizontal bar D is 9 ins.
by 13 in. square. The vertical one 3} ins,
hlgh and morticed into the other, not
screwed. Thehorizontal bar has a ; in. strip
of brass along each vertical face connected to
aerial and earth respectively, by Hfexible
leads running down in front. Short strips
top and bottom, 2 ins. long, are provided for
reaction coil, A, connected to leads running
down the back to plate and transformer.
Small wood screws secure the strips at the
ends, which, having been first drilled, are
then dented into the soft wood with a centre
punch so that the screw heads are flush.
Avoid putting the screws exactly opposite
or they may short circuit. Each inductance
slab is tied on to a piece of wood and the ends
of the wires taken to two small L-shaped
contacts on opposite sides of the central
I in. square “elearance hole—{see photo.
and Fig. 3). After finding which way round
each coil has to be to react, a strip of
red paper is glued on the front edge as a guide.

It will be noticed that the long brass strips
do not come quite to the end. This enables
2 coils to be slipped out of contact without
complete removal when the other end is in
use. When purchasing the set of slabs, order
an extra one for use as a permanent reactance,
The one § in. wide can be duplicated. Some
of the larger coils will very likely be |mpn:nred
by taking off five turns if they just miss a
desired station at the lower end ; signals on
the next smaller coil and full condenser not
being so loud.

Mopiricarions.—If a two-circuir receiver
is wanted the bar can be made hexagonal.
A still more convenient design might be to
dovetail in thick strips and then turn the bar
cvlindrical in a lathe. The various coils

THE WIRELESS WORLD

could then be exchanged by rotating them
merely.

Perrormance.—Unfortunately, I have not
been able to compare the signals on this tuner
with other people’s apparatus on the same
aerial, but I believe these coils to be fairly

in North Essex. On one valve
(German), | can clearly hear the lane
DH 18RO speaking as far as Bois de Crecy
(130 miles). [On two up to Poix (160}
but atmospherics are troublesome.] The
American stations are readable except N5§
and I do not hear the actual note of Warsaw’s
spark. The famous Dutch concerts and
Amsterdam are quite clear, the particular
setting of the coils for this being as in the
photograph.

WaveLengTn CavieraTion.—With
form of tuner it is interesting
graph of condenser readings and wavel
for each coil. If the square reet of the
condenser degrees be plotted against wave-
length, the curve is a straight line and only
two points are required to locate it. One
of only two points must not be in the first
20° of the condenser as the variation i1s not
linecar below this. The calibration waves
of LO, FL and YN are available, and many
of the high power European stations can be
relied upon, and there is a check when a
station comes upon two coils or if harmonics
(e.g., BYC) are audible. Having established
a set of lines and ascertained the stations”
wavelengths, they may be replotted on to a
second diagram with plain condenser readings
for abscissa. This time the lines will be
Hat curves. As many persons seem puziled
by square roots I might explain that by the
aid of a book of tables one looks up the square
roots of 10°, 20°, 30°, 140°, etc., and marks
these values off along the squared paper.
Thus, suppose you listen to LO) sending
1,300 m., 1,600 m., and 2,000 m., and get
on coil No. 6 the silent points at 0°, 46°, 115%
respectively. Look up the roots of these
and find 0, 6-78, 10:72, and scale these off
against the wavelengths. The second and
third points may be joined by a straight
line which can be produced back to 207,

this
to draw a

440

LINIVERSITY OF MICRHI



A-SLAB-INDUCTANCE TUNER

it will then require curving gently upwards
to go through the first point.  Thus drawn,
the wavelengths of all other stations heard
on this coil can be read off at once. If the
reader does not understand the subject of
graphs at all, he should certainly make himself
acquainted with this valuable system. The
best section-ruled paper should not be ruled
at all, to employ a Sinn Feinism, but b# printed
from a plate. It is easily recognised by its
white margin all round. With the ruled
stuff the lines run off the edges of the sheet
and are rarely evenly spaced.

Hici Tension Barrery.—There seems
to be a general fancy for making these from
the small 2 in. by § in. cells. It is a great
mistake and waste of money. Make them
from the larger 2 in. by 1} in. or even 3 in. by
1} in. torch cells, and they will last 12 months.
They should be each dipped in hot wax
and then, when the zinc corrodes, the contents
will not run out and they will carry on till
they become * lepers as white as snow.”
The cost of these bought direct from the
Efandem Company is no more than that
charged for the usual small size all done up

in cardboard at a shop. Of my 60 cells
bought over a year ago, 40 are still uncorroded
and going strong.

SENSITIVE GaLvanomeTer.—By employ-
ing the largest 3-layer slab for the vertical
coil, and putung a compass in -the centre,
one can form a very sensitive temporary
instrument. For example, a current of
200 microamps gave a deflection of 27°
so that one has the equivalent of a Weston
galvanometer for nothing !

AmaTeur Puorocraruers.—These may
be interested by the following detils. T'he
information given in D. Charles' article
(The Hireless World, February 5th, 1921)
was followed. A white reflector was pro-
vided to lighten the shadows on the left,
and muslin hung across the window to subdue
the high lights. The exposure was 4 times
the meter reading. The lense was focussed
on the central valve holders, and stopped
down to F/32 to pive necessary depth of
focus. The ordinary hand camera was
tilted steeply forward, butr the distortion is
not very noticeable. Exposure about 30
seconds.

DIRECTORY OF EXPERIMENTAL STATIONS
ADDITIONS

Power Wave. Hours
Call in lengths of
Latters. Watta. . in Met mu| Working.

Systen.

7.30.8.30 p-rn.. CW. and Tele- W, K. Alford, " Rosedene,” Camberley,

Kame and Address.

2 DX 10 %50 150
1,0HH} phony, Burrey.
2 JX 10 1000 78 pom. | CW. and Tele- L. Vizard, 12, Beymour Gardens, Ilford.
Weakdays, phony. '
11-12 a.m. i
Sundavs. | |
2 KW -— - - | W. R. Burns, Sale, Cheshire.
Zz MF = 1,40 Various | C.W., Telephony | Marconi Beientitic Instrument Co.| Ltd.,
i and interrupted 21/25, Bt. Anne's Court, Dean Strewt,
W, W.l. ,
I MH 10 1] Telephony = I A. Lawton, Brown Edge Vicarage,
Stoke-on-Trent.
2 NN {1} 150 T | -- | Brig. Genersl Palmer, Epgng.

1, Vbip

Mr. C. 8. Baypton notifies us that the particulam of wavelsngths and tigwa of werking of hin station,
given on page 330 of the August 20th issue'of The Wireleas World, sholild réad - Wavelbngth, 180 and
1,000 ; hours of working. 3-10 p.m. weekdays, 11-1 p.m. S3undays : other particulars as already given.
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The * Quest™ in a Thames-side Dock. The aerial wires are distinctly visible,
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THE “QUEST”

THE DEPARTURE OF SIR

ERNEST SHACKLETON'S

EXPEDITION FOR THE ANTARCTIC

VERY successful demonstration of wire-
less telephony between a field station at
Galleywood Race Course, Chelmsford, and
Sir Ernest Shackleton’s ship, the Qa.-rn‘
took place on Saturday, September 17th.
At the invitation uf sir Ernest Shackleton,
a representative of the Marconi Company
accompanied the Quest as far as the Thames
Estuary. The Quest left 5t. Katherine's
Dock, London, sharply at 1 p.m., and was
towed out to London Brdge. Many
thousands of people lined the bﬂdgn:ﬁ and
wharves and banks of the river.  The vessel
under the ‘Tower Bridge, which
opened to allow her to pass up to London
Bridge. She then *swung™ and proceeded
slowly down river, Sir Ernest Shackleton
personally acknowledging the cheers of the
big crowds.

At 2 p.m. telephonic communication was
opened with Galleywood, Chelmsford, where
several Press representatives took part in con-
versations. T he Qwest employed her auxiliary
100-ware ¥Bl Standard Marconi p::rtahit
outfit, which has a petrol generator as the prime
mover in order to make the set self-contained
for Antarctic working. A similar complete
outfit is provided for a * base ™ station, and
the Baby Avro aeroplane is also firted with
a standard aircraft transmitter and receiver.
The speech was remarkably good and clear
both ways, the distance being 25 miles.
General palaver was kept up until abour
3.30 p.m.,, when, en route to Gravesend,
Sir Ernest Shackleton gave his farewell speech
as follows :—

* Being en route for Plymouth at
the outset of a long vovage, [ want to

The 1H-woall Wireleas Xet inalalled on the ™ “”I"-"r-h
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send to the people of London and the
whole British Empire the grateful thanks

between Sir Ernest Shackleton and the
Press Representatives,

The = Quesl = buds farewell fo London,

of myself and of the members of my
expedition for the interest shown in
our enterprise. It was a spur to
endeavour to hear the farewells from
the bridges and banks of our historic
River Thames."”

A general Conversation then took place

By means of her wireless equipment the
Quest will be able to keep in touch with the
world, and it is probable that wireless tele-
graphy will play an important part in the
attainment of that success which we wish

the Expedition.

THE CONSTRUCTION OF A C.W. WAVEMETER

WITH SPECIAL REFERENCE

HE use of a separate generator to provide

the necessary local oscillations for the

* beat ™ reception of continuous waves seems
to be very little used by the private experi-
menter, but a little thought will serve to show

TO HETERODYNE RECEPTION

By Cyrir T.

ATKINSON.

that this method possesses several important
advantages over the more usual * autodyne ™
SVSTem.

In the first place, the objectionable radia-
tion from the receiving aerial, is, to a very
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great extent, eliminated, and, secondly, the
reception circuit can be accurately tuned
to the wavelength of the station being received.
The magnitude of the loss incurred by the
absence of this exact tuning in the autodyne is

not often realised, and to make this clear
Flg,: 1 has been pr:purcd
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It willlbe seen that in order to obtain a
“ beat note ' in the re]ephnnes of 1,000 per
second (which, by the way, is a very usual
value), we must detune the circuit to the
extent of over 1,000 metres when receiving
a station of 18,000 metres wavelength, and
the loss is from 55 per cent. to 68 per cent.
When the received wave is only 200 metres,
however, the detuning is only about | metre
for 1,000 cycle note, and, therefore, practically
no loss is incurred.

From this it will be gathered that the loss
increases with the wavelength being received,
and the purpose of this article is to describe
the construction of a heterodyne suitable
for waves of from 5,000 to 20,000 metres.
It is over this range that the extra efficiency
will be appreciated. The design is probably
not original but it is quite effective, and the
stable nature of the inductances, together
with their compactness, render the con-
struction of an accurate and portable set a
simple matter.
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Fig. da.

To commence with the case.  Ths
should be constructed of any good ‘well-
seasoned wood to dimensions given in Fig. 2.
It may be polished or varnished to the raste
of the individual constructor. “The ebonite
panel upon which all the apparatus and
terminals are mounted should be § in. thick
and fitted by being screwed to fillets on the
inside of the case so that its upper surface
is flush with the edge of the same. A

N |

— )5

condenser of 0-0015 microfarads is next
required, and here the writer recommends
a Mark III* Tuner A, 'T.C., which is well
made and quite suitable for the purpose.
The plate and grid inductances are wound
in slots in an ebonite former. They each
consist of four slots containing 600 turns of
40-gauge D.5.C. wire. All necessary data
is given in Figs. 3o and 34

It will be seen that the plate winding only
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Fig. b,
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THE CONSTRUCTION OF A CW. WAVEMETER

is tapped in the middle to give a more open
scale on the lower wavelengths. The ranges
are approximately 5,000 to 8,000 metres
when half the winding is in use, and up to
20,000 with the whole. The connections
and other detils are clearly given in A
and B, Fig. 4, and it now only remains
to give a few hints with regard to the operation.

It will be seen that provision is made to

ALDALLARTY (SOl

Fig.

short=circuit the three sets of terminals
marked “H.T. +~ —" “'PHONES™ and
“AUXILIARY COIL™ respectively. For
useasaseparateoscillator it is often quite possible
te work in this manner by simply standing
the set near to the receiver and operating
the valve from the same L.T. accumulator
as that set.  This is a very interesting feature,
as many people seem to suppose that a rate
heterodyne requires to be practically another
receiving set.

Of course, should the above mentioned
method not prove satisfactory, the power
can be suitably increased by the introduction
of an H.'T. battery in the appropriate place,
while for better coupling a coil of a few turns
can be inserted between the terminals marked
* Auxiliary Coil,” and adjusted in relation to
the receiver. For use as a wavemeter the
set will require calibrating, and for this
purpose the waves radiated on the Ist and

15th of each month from FL and ¥N
will be found very useful.

Two curves should be made, one with the
“ Auxiliary Coil™ *out,” and the other with it
“in."  *High resistance™ telephones should
be inserted as marked, and the waves it s
intended to measure can be picked up and the
“still point" of zero beat located. The
wavelength will then be accurately determined

VARIABLE

4.

from the value on the curve for that particular
condenser reading.

In conclusion the average “ R ™ type valve
works quite well with this circuit, and will
generally oscillate quite readily without any
additional H.T. Should this not be the
case, however, the use of an E.5.2 will, in
nearly all cases put things right.

TRANSATLANTIC TESTS

The attention of all readers s invited to
the article which appeared on pp. 383—384
of the September 1Tth issue, entitled : “ Shore
Wave Signalling Across the Atlantic.” The
greatest enthusiasm is being shown in these
tests in America, and it is hoped that all
experimenters on this side will co-uperate
in the endeavour to achieve success by
registering their names amongst those taking
part in the attempt to receive the signals.
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HIGH FREQUENCY TRANSFORMER AMPLIFIERS

HE amateur wireless worker's greatest

problem to-day is without doubt that
of the Intervalve High Frequency Trans-
former. It 15 his need of information on
this subject that we now hope to supply.

In the early days of valve magnifiers when
the preat usefulness of high frequency
magnification was realised it was found
necessary to have some other means of joining
valves in series, as it were, than by the use
of tuned anode and grid circuits. If two
valves were to be joined in series for H.F.
magnification it meant adjusting and tuning
four circuits, a cumbersome process which
meant that the set could only be used on a
pre-arranged and adjusted wavelength.

Some research workers turned to the
resistance coupling method, which, provided
the capacity of the intervalve condenser is
the most suitable one for the range of wave-
lengths upon which it is desired to work,
gives fairly uniform magnification over a
very hrge range of wavelengths (with the
exception of short waves).

(Jther workers turned to the transformer
coupling method which is a logical develop-
ment of the loosely coupled tuned grid
and anode circuits.

With the transformer method one winding
of a tlghth..r coupled air-core transformer® is
connected in the anode circuit of one valve,
and the other winding is connected to the
grid of the next valve. The arrangement
of such a circuit 15 shown diagrammatically
in Fig. 1.

In practice two types of transformer
are used :—

(#) Tuned transformers wound with
copper wire, and

(#) Untuned or semi aperiodic trans-
formers, wound with resistance wire,
and whose principle of action is
slightly different from that of the
tuned transformer.

‘T'urn to the diagram Fig. | and consider the
tuned type of transformer.

* Thers are cerlnm French H.F. wamplifiers
which have extremelvy thin iron cores to their
H.F. transformers.

If oscillations are induced into the circuit
LC, the high frequency voltage changes
across the inductance L will cause similar
changes in the grnd potential of the first
valve. The anode current will vary in step
with these voltage changes whlch means that
current flowing through the primary winding
of the transﬁ:-rrner is varying at high frequency.
This varying H.F. current will cause H.F.
voltage changes to be induced across the
ends of the secondary winding.  This
secondary winding has very little dampmg—
it is of comparatively low resistance—and
is therefore capable of being set into oscilla-
tion. The voltage changes induced across
the ends of the winding tend to make it
oscillate.  Now this grid winding has self-
inductance, and a very small self-capacity,
and also has the very small capacity of the
grid of the valve across it.  This inductance
and capacity will gwe the secondary of the
transformer a certain definite wavelength.
This is known as the natural wavelength,
or natural frequency, of the transformer.

e A
Fig. 1.

If the frequency of the current changes
in the anode winding is the same as the
natural frequency of the grid winding—
the two circuits are in resonance, and the
oscillating current set up in the grid wifiding
will be a maximum, and the voltage changes
on this, the second grid, will be a maximum
also.

As the frequency of the anode current
changes gets farther away from the natural
frequency of the transformer, the value of
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HIGH FREQUENCY TRANSFORMER AMPLIFIERS

the oscillating current in the grid winding of
the transformer becomes less , and consequently
the voltage changes on the second gnd
become less also, so that the magnification
given by the second valve is less than thart
given when the circuits are in resonance.
If this reasoning be followed it will be
seen that at a certain wavelength—the
natural wavelength of the amplifier trans-
formers—maximum magnification is obtained
and that the magnification drops away on
either side of this natural wavelength.

ol TR
=
:f:?
»

In Figs. 2 and 3 the full line curve shows
the magnification obtained, expressed as
voltage magnification (which will be defined
later) plotted against wavelength  These
show the natural wavelength of tuned trans-
former A to be about 600 metres, and its
useful range of wavelength to be from 400
to 800 metres only. Tuned transformer B
has a natural wavelength of abour 3,000
metres, and its useful range of wavelengths
is from about 1,000 to 5,000 metres. These
wavelength ranges are for damped waves.
The continuous wave range is longer,
and will be explained later.

From the foregoing it will be seen that
tuned transformers are useful for working
on certain limited wavelength ranges, but
for all-round work an amplitier which has a
much Hatter charactenstic curve is desirable,
This can be obtained by the use of untuned
heavily damped transformers which, however,

give much less magnification per valve than
tuned transformers,

Turn again to Fig. 1 and consider what
would happen if the transformers were wound
with resistance wire instead of copper wire,
and assume that the resistance of the windings
is considerable, say 20,000 ohms. ; the voltage
changes on the grid of the first valve will
cause changes at high frequency in the anode
current fowing through the transformer
primary winding. These changing currents
will cause voltage changes across the secondary
winding, but owing to the high damping—
the resistance of the transformer windings—
only a very feeble oscillating current can be
set up even at the natural frequency of the
windings. However, owing to the resistance
of the anode winding there is a considerable
voltage drop across this anode winding due
to the H.F. current changes. By means of
the capacity between the two windings,
which offers only a low impedance to high
frequency currents, this voltage change across
the anode winding passes through the capacity
of the transformer windings to the grid
of the next valve, and helps to increase the
magnification. It is found that an amplifier
with resistance transformers has a more or
less pronounced natural wavelength, but that
the characteristic curve is flarter.

WL TRGL

"“-. 1\.
*-.________'

woo0 506 5000 w050

A WETRCE

Fig. 3.

The dotted curves in Figs. 2 and 3 give
examples of two such amplifiers.
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Untuned transformer A has a natural
wavelength of about 600 metres, and is
useful for a wavelength range of 300 w
1,200 metres,

Untuned transformer B has a natural
wavelength of 4,000 metres, and has a useful
range of 1,000 to 10,000 metres. These

wave gdu again are for spark signals.
No figures of voltage magnification as

THE WIRELESS WORLD

the two curves in each figure are not strictly
comparable in thatsense. The voltage magni-
fication per valve is nearly twice as much with
one tuned transformer as with one resistance
transformer as there is much less loss in the
copper winding.

The practical application of the fore-
going will be dealt with in a subsequent
article.

THE RECONDITIONING OF DRY CELLS

HE common dry cell is a primary

battery of the Leclanché type. The elec-
trodes are zinc in ammonium chloride,
and carbon packed with manganese dioxide ;
the zinc is dissolved, and the hydrogen
liberated at the carbon terminal is re-oxidised
by the depolariser, the manganese dioxide,
which is itself reduced to manganese oxide
by doing its duty. In the dry cell the ammon-
ium chloride is made into a paste with flour,
gelatin, plaster, etc, and the porous pot
for the carbon and the dioxide of the wet
cell is replaced by a bag or sack. In normal
times dry cells are so inexpensive that a well-
known English textbook of 1916 on primary
batteries did not refer to the regeneration
of dry cells at all. The cell was, and is,
simply discarded when the pu-tcnrial difference
at the terminals has run down from 1-5 volt
to about 0-8 volt. During the war, however,
manganese became so scanty and precious
on the Continent that attempts were made
to regenerate dry cells, s, the exhausted
depolariser. The regeneration, one might
think, simply means a re-oxidation of the
manganese oxide. That is only partly correct.
Recent experiments, notably by R. Nowotny,
of Vienna (Elektrotechnit und Mﬂh#rﬂ&ﬁu
July 17th, pages 349 to 354) tend to show
that the cleaning of the electrodes and the
removal of deposits clogging the pores of
the pot or bag and of the depolariser itself,
are more important than the actual re-
oxidation of the manganese. Thisis fortunate,
for the re-oxidation cannot be effected h:.f

simple chemical means, and the effective
electrolytic treatment could hardly survive
war conditions.

In his tesrts, Noworny takes new and old
cells, short=circuits them through 20 ohms.
and determines the potentials at intervals
for forty days, when the cells will be exhausted.
The two processes first tried, of R. Lohstein
and of R. Gollmer, treat the bags with
sulphuric acid, a rather strong acid being
used for two days in the former case, a weaker
acid (10 per cent.) for two hours, followed
by washing and drying for weeks in the latter,
more elaborate method. ‘Nowotny observed
that the treatment indeed raised the potential
difference to two volts, because, he suggests,
the newly built-up cell is really a zinc-carbon
couple in sulphuric acid, as |{mg as the acd
has not decomposed the ammonium chloride.
But the subsequent exhaustion under his
test conditions was rather rapid, whilst under
the less severe intermittent service of the
cells in practice fairly satisfactory results
are said to have been obtained. He ascribes
the success rather to the solubility in the
acid of the double zinc-ammonium chloride
—a salt which forms an incrustmtion in the
cell, being insoluble in the cold ammonium
chloride of the cell—and to the clearing of
the pores than to any noteworthy re-oxidation
of the manganese oxide. Clogging is also
produced by impurities of the cell materials.

The assumption seems justified in view of
the efficacy of other regeneration processes
in which a re-oxidation of manganese oxide
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THE RECONDITIONING OF DRY CELLS

could hardly ke place. The superficially
cleaned bags are boiled in ammonium chloride ;
the dried mass is then ground up, and again
compressed in bags. The treatment, which
was adopted in Germany, is not economical,
since it practically means making new
electrodes out of old materials ; but the essence

of the process seems to lie in the cleaning

and boiling in ammonium chloride. Nowotny
boiled the cleaned bags twice for two hours
in a solution of 10 per cent., and then washed
the bags ; the so-treated cells gave 88 per
cent. of the watt-hours of new cells. More-
over, Olivier, an official in the German
telegraph department, who had, since 1917,
regenerated some 12,000 dry cells by an
electrolytic method, admitted, early in 1920,
that the tlctl:mlm: oxidation of the manga-
nese did not appear to be essential to his
process, by which he prolonged the ln"e of

the cells by twelve months and more. He

RADIO-TELEGERAPHIC WAVES
q PUBLICATION has just appeared,®

prepared by the Wireless Board, giving

a list of radio-telegraphic waves for both spark
and continuous wave systems. The range
covered is from 50 metres to 30,000 metres,
and indication is given where certain waves
have already been allotted for specific purposes
as well as the wavelengths employed by a
number of hlgh-pnwtr stations.

The wavelength in metres is given in a
marginal cnlumn, and the mrrespunding
frequency in kilo-cycles is given in another
cslumn. In a third column the corresponding
resonance constants (or * L.5." values) are
given. The * L.5." value being the product
of the inductance L in microhenries, and the
capacity 5 in jars (1 jar = L,00O ems.= 4],
microfarads).

This publication is of great value to those
interested in wireless, commercially or other-
WIsE,

* The Wireless Board List of Radio-Telegraphic
Wavea (priee la. net). Obtainable through the
Wireless Press, Lid.

charges the cleaned cells like accumulators,
in water to which ammonium chloride is
added, by currents of 0-2 ampere for twenty
hours renewing the electrolyte. A similar
electrolytic process of Friedrich was adopted
by the department in their works at Berlin,
Hamburg, and Dortmund, after trying
various other processes which proved failures.
Huwntn;,r himself - made his cell-charging
experiments in sulphuric acid. He noticed a
temporary rise in the electromotive force
and a decided increase in the proportion
of manganese dioxide in the depolariser,
as one would expect; all the same, his
regenerated cells did not keep their superiority
long. It is interesting to read that in the
stress of war-time some small German stations
had to rely entirely on regenerated cells,
and that they could work with them. Thus
regeneration of dry cells by simple means
SEEMS posmblc—Eﬂgmerﬁng

DUTCH CONCERTS

SI‘HCE the publication of the list in our
last issue, the following additional contri-
butions to the Durch Concerts Fund have
been received :—

The Wireleas Waorld z
Wireleas and Experimental A:uu-r:]lllm .
Mr. F. H. Barryman - . .
Me W, 8. Hul:rhl.t'l_!. .

“ Billy Jones " . - . =

Mr. H. E. Adshsad - -
North Middlesex Wirelees [Iub

Mr. 5 R. Wrnght -

M. J. P. Beeson

Mr. J. Wood -

i-ll—-ld“u;_h-h
=D e BSOS L A

comaccasoa

Cit i 2

Regarding the transmissions of music on
Sunday afterncons, it is understood that
arrangements have now been made for the
transmissions of special English interest to
take place between the hours of 4 and 5, legal
time, instead of at indefinite intervals over a
longer period. It is sincerely hoped that all
experimenters, whether they are interested in
the Dutch Concerts or not, will refrain from
transmitting during this hour on Sunday
afternoons,
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WIRELESS CLUB REPORTS

NOTE, —Under this heading the Editor will be pleased to give publication to re ports of the meetings of Wireless

Clubs and Socicties. Swuch reports should be submitted without covering letter in the exact form in which they

are o appear and as concise as possible, the Editor reserving the right to edit and curtail the re ports i neceasary.

The Editor will be pleased to conslder for publication papers of unusual or special interest
read before Socleties.

The Wireless Soclety of London.

A mesting of the Wircless Society of London
was held on Friday, September 30th, 192], in the
Lecture Hall of the Institution of Elsctrical
Engineers, Victoria Embankment, W.C.2. The
chair was taken by the President, Major J. Erskine-
Murray, at § p.m.

Tha Hon. g-wrttﬂrr read the minutes of the
previous mesting, which were duly confirmed,

The President then called upon Mr. Coursey
to open the discussion on * Some Methods of
Recording Wireless Signals." {SBee next issue
of The Wireless World for full report.) The discus-
sion was continued by Mesara. A. A, Campbell
Swinton, H. de A. Donisthorpe, R. E. H. Ca .
ter, B. H. Klein, W. H. Shortt, W. Bowyer, :.lpa]l'i
Reeves, A, F. Bartle, of the Greenwich Wireleas
Society, and H. 8. Pocock. Written communica-
tiona from Mesars. H. H. Burbury, A. W. Bharman,
A, Lander, J. A. Handerson, and Marconi’s Wirsless
Telegraph Co., were also read.

During the meeting the Past President, Mr.
A, A. Campbell Swinton, was aaked to take the chair,
a5 the President had an en nt elsewhers,

At the conclusion of the Discussion the Chairman
announced that the following candidates, whose
names had been balloted for by the mesting, had
been duly elected to membership of the Bociety :—

Members : Thomas A. Bimpson, A. C. Bowlea,
Francia . Acland, W. Smalley, A. Hinderlich,
J. T, Walker, William H. Lawes, Arthur de Villiers,
Cecil F. Wads, Herbert J. James, Archibald P,
Weleh.

The mesting terminated at 7.55 p.m.

It in requestad that any membor of the Society
or any affiliated Society not in regular receipt of
the publicationsa and notices issued by the Bociety
ahould at onece communicate with the Hon.
Treasgrer, Mr. L. F. Fogarty, Dene Cottage,
Munor Way, Ruislip, Middlesex,

Morth Middlesex Wireless Club.
{ A filinted unth the Wireleas Society of London. )

The seventy-third meeting of the Club, held on
Septernber 2lst, took the form of a * Bale of
Members' Burplus Stock.” A large and wvaried
eollection of apparatus waa on show, ranging from
the sarly attempta of & beginner in 1812 to some
of the latest examples of wireless work.

Members of the Committes took it in turns to
act as Auctionser, and a considerablse amount of
eash changed hands. Tt was remarkable how
articles which their owners had come to regard as
useless and only fit for the serap heap, wers roadily
converted into cash. At the same time thers wers
a number of bargaing to be had, and many mem bars
were able to purchase useful, and in some cases,
valuahle, inatruments at a very low price,

It is proposed to form a Junior Section of the
Club, and further detaila of this will e announced

in due course. The Secretary would be glad to hear
of any prospective junior members,

Leicestershire Radlo Soclety.

(A filicted with the Wireless Sociely of Londem. )

A mesting of the above Bociety took place st
the Vaughan Working Men's College on Monday,
Beptember 12th, the President, Mr. (. T. Atkinson,
being in the chair.

After the vsual preliminary busineas had been
dealt with the Secretary took the opportunity of
pointing out the lack of enthusiasm that had been
noticed during the last few months, and made it
understood very clearly that without better co-
operation between the members in  attendi
mestings and taking 8 mors sepous interest in the
working of the Society, the aims that had been in
view when the Bociety wasa reformed would be
defeated, and it would become a Bociety in name
only.

A special mesting would be called at which all
members would be asked to give opinions and
u:p::-u wishes aa regards the carrying on of useful
wWorK.

Mr. C. T. Atkinson was then called on to give
his lantern lecture on * Aireraft and Wireles” By
the aid of some excellent slides the whole subject
was ably dealt with in & comprehensive manner.
Technicalitiea were discussed in & manner that
showed a thorough grasp of the subject by the
lecturer, and several very interesting points were
touched on, the only pity being that such an
admirable subject lac g full sudience. Those
that were there admitted that a reslly enjoyable
evening had been it, and sach went away &
lot more enlightensd than previously.

At the conclusion of the meeting & request was
made by 8 member for the name of an offending
station whose harmonics and fundamental are
disturbing the whole neighbourhood by a continued
amission of C.W. waves, night and day No one,
however, could definitely say who it was, and the
members would be pleassd to receive information
from someone better informed than themselves,

Will all communications in the fature be addressed
to the Secretary, Mr. Joa. W. Pallett, at his new
addreas, 24, (Glenfield Road, Leiceater.

Sunderiand and District Amateur Radio
Society.

| A filiated with the Wirelesa Sociely nf London, )

The Bociety commenced their winter BEAKINI OO
Auguat 18th last, when the Chairman (Mr. Rowea)
exhibitod an ex-German teench amplifyving set to
an intorested sudience.  After explaining the func-
tiona amd uses of the sat, it wor mentionsd how it
might be converted to a single-valve hetarodyne
set, the conversion of same and details of son-
ateuction to be the subject of & future lecturs on
Beptember 2nd.

Mr. Hodgnon exhibited component parts of his
own manufacture, amongst which was a wvalve
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panel embodying several convenient featurea for
the pur:-lill.mateur Lk,

The exhibit of the evening was the A.B. vario
tuner, for which a patent is pending. The set has
o wavelength range from 400 (o 5,000 metres.
With this set no variable condenser is necessary,
tuning being on the variometor principle.
evening concluded with a discussion on the various
exhibits, vuestions on the wvario tuner heing pre-
dominant.

An extensive I}'I.l.ll.hui of lectures and tlamun
strations have been for the winter seasion,
and it in hoped to hold a public exhitition in the

near futore,

and District Amateur Wireless
Assoclation.

i A filicated with the Wireless Socicty of Londou ).

Club meetings have taken place regularly on
Thursday evenings s armngemeont. Attempts Lo
receive the Hague concert have met with no
puceess— -due to two causes, losal indoction from
lighting ani power maina, alas— | very much, alao)—
lifta, when working. The induction from the
latter being as atrong aa signals from GOC, who is
about § miles away. An extremely long earth
lead ix our chief trouble, connection being made
Lo & water pipe between the 4th and Sth stories
of the building. There iz no doubt about the
capabilities of the various sets that have been
tried, as these have been, and are regularly sue-
cesaful at owner's homes Meelings to continue
for present on Thursdays.

Hon. Secretary, Mr. Colin Bain, 35l
Bitreet, Newceastle-on-Twyne,

Folkeatone and District Wireless Soclety.
{ A filiated with the Wireless Society of London. )

Hon. Secretary, Mr. H. Alee 8. Gothard,
AMLR.E., 5§ Longford Terrace, Folkestone.

The monthly general meeting of the above
Bociety was held at headguarters, on Wednesday,
Beptember Tth, at 7.30 pm., Mr. A. H. Ullyett,
F.R.G.8., in the chair.

The meeting was followed by & very interssting
lecture, entitled ** High Speed Wireless Telegraphy
Working.” deliverad by the Viee.President, Lieut.
D. A. Butler, K.E. The lecturer who has had a
groat deal of experience in this methnd of W/ T.
working, teook grest pains in making his very
interesting subject guite clear, minutely explaining
avery detail.

Lieut. Butler was accorderd] a hearty vote of
thanks by the Chairman on behalfl of all.

A public exhibition is being arranged for the
end of October, and any Hirm wishing 1o exhibit
their apparatus, are requested to communicate
with thrpgun Secretary at lharmrllmtmnvvmmw

The following is & copy of & telegram dispatched
by the ahove Bociety to the wireless officer of the
Bhackleton Antarctic Expedition ;—

111 Tﬂ—'
“ The Wireless Officer,
Wi W.I.l.
“ Bhackleton Antarctic Expedition.”
* The officers and members of the Folkestone

MNewcastle

Gramger

and District Wireless Society wish you the
very hest of luck on your adventurous voyage.
““ On behall of the above Society,
" H. Alee 5. GoTHARD,
" Hon, Secretary.”

Derby Wireless Club.
{ Affiliated with the Wireleas Society of London).
Commencing in October, the present arrangement
of informal fortnightly meetings will be discontinued
in favour of the following programme - —
Cletober :
Wednesday, Sth. —T'hn Technical College, 7.30 p.m.,
Mr. A. N. Lee, ** Thermionic Valwves," Part I,
Baturday, Bth.--Informal meeting, The Court,
Alvaston, 7.30 p-mm.

Wedneaday, 19th.—Informal meeting, The Court,
Alvaston, 7.30 p.m

Baturday, 23nd. —Thu Court, Alvaston, 7.30 p.m.,
Mr. A. N. Lew, © Thermionic Valves, " F'a FI

Movember : '

Wedneaday, 2Znd.—The Technical Ccrlt-l!ge. 7.30

-m., Mr. E. F. Clark, " Crystal and Single
l.hrn Receivers,” Part 1.

Saturday, 12th.—Informal meeting, The Court,
Alvaaton, 7.0 p.m,

Wedneaday, 16th.—Informal mesting, The Court,
Alvaston, 7.30

Saturday, 26th. %‘he Court, Alvaston, 7.30 p-m.,
Mr. F. F. Clark, “ Crystal and Single Valve
Receivers,” Part [I.

December

Tueaday, Gth.—Public Demonstration of Wireleas
Telephony, ete., in Lecture Theatre, Technical
College. Particulars later,

Saturday, 10th.—Informal meeting, The Court,
Alvaston, 7.30 p.m.

Wedneaday, 21st.—The Court, Alvaston, 7.30 p.m.,
Mr. E. V. R. Martin, ** Reception of Telephony.™

January

Wedneaday 4th.—Informal meeting, The Court,
Alvaston, 7.30 p.m.

Baturday, l4th.—Annual General Meeting, The
Court, Alvaston, 7.30 p.m.

Wedneaday, |Bth.—Informal mesting, The Court,
Alvaston, 7.30 p.m

Saturday, '28th.— Informal meeting, The Court,
Alvaston, 7.30 p.m.
The Committes will be very ploased to receive

offers to read pa
Will any member having & subject for discussion

at the Annual General Meeting, let the Emml;l.r;r

have particulars by Janusry Ist, for inclusion in

the Agenda,
Hon. Becretary and Treasurer, Mr. W. Bamrose,

Liverpool Wireless Association.

Mr. Oawald J. Carpenter, AM.I.RadioE., of
The Marroni BScientific Instrument Company,
Ltd., lectured before the Bociety at the

Institution, Liverpool, on Beptember 14th, Prof.
E. W. Marchant, D.8c., presiding.

Mr. Carpenter first dealt in detail with the
technical arrangement of the Marconi standard
3-valve amplifier for marine use., and paid special
attention to the ingenious *' limiting " J:rin which
enahles signals having the same wavelength to be
pepardied. This & eflected by lowering the
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saturation point of the rectifving valve umtil both
the ' jamming " and ** jammed " signals are of
egual intensity.  Providing there s s difference
in the amplitude or decrement of the two signals
they can now be separated hy an application of the
following phenomena,

A J-electrode valve porsesses reetif ving properties
wither at the lower bend or saturation bend of its
characteristic curve, and also ar & point on the
straight portion of the curve, when the amplitude
uf the signal s sufficient to take advantage of the
differentinl effoct of the two bends, Signals of
different amplitudes will therefore have the best
I"t-{'l'il"'!.‘ill,[.{ point some distanes apart. and for any
particular amplitude there is & point ar which
revtification is nil.

The lewtwrer next dealt with the manmer in which
the F-valve receiver ine gueestion had been super-
sedled by one utilising s single valve hoaving I‘::l.lr
electrodes, e, a filament, plate, aml two grids,
one  enclosing the other. The outer grid was
shown connected to the positive pole of the flament
henting hattery through the ligh-tension battery
aiml an imductance col, telephone  receivers being
placed in the plate cireait which was nttached to the
negative pole of the filament battery,  Eleetrons
emitted by the filament lose (heir velocity and are
altogether stopped before eaching the plate by
reason  of the falling potential  gradient.  Any
sl ineresse o electron velocity will result 1noa
nin ber of electrons reaching the plate thus produe-
ing a current in the plate circnit, whilst a decrorse
in this veloeity will produes no plite carrent,  Thee

late cirenit I.‘IJ-1I.H-1"I:.!'I.I|.1I]I|}' delivers pectifisl current.

The electron emission from the filament will be
medulatedd st rachio fregquency by signal currents
irppressed upon the inner grid which 18 sttached
Tor ther Bnienoee. There e, lurgu- cirrrenia  will
How in the outer grid circnit, which is arranged on
the lines of the plate circuit of & Jd-electrmde high-
frequency amplifying stage. 1T a high-fregueney
transformer be eonnected so that one winding s
in the outer grod eireuit and the other in the plate
circait, the outer Hl‘il.l eurrenl vwrmbions will e
transfermmil 1o the plate cireait. The valve s
therefore acting as an amplifier of radio frequency
currents .

If now the plate cicewt be coupled hack to the
LHEr grill Ir_'c.' meEane of an iron-core rans{ormer
(il rmatio), the pote-feguency currents i the
plate cirenit will be impressed upon the inner grid
and again amplified.

Thus, the Marconi 4-¢lectrode valve 15 able 1o
amphfy radio-fregueney and audio-freguency cur-
rent 5 and o rectify simultaneocns] v, thios dispensing
with the three d.elecirode valves necessary 1o pers
form these operations.

The arrangement is not suitahle for sclf-heterod vne
- oaccount of & slight tendency to bhowl, bhut this
mny be rorrected by adjusting the Hlament tempern-
ture, The anti-jamming feature can be applied
to this valve by making a slight variation in the
potential of the plate relative to the flament.
Thia may be effected by shunting & resistance aeross
the filamont battery and connecting the plate
seiremit to the regulatimeg arm.,

The lecturer next dealt with the arrangement of
Foelectrodde valve circwuits, and showed that 1o
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suitable for telegraphy were often relatively in-
efficient when applied to the reception of telephony.
High-frequency amplification is practically essential
in the latter case, and various ATTANgements were
liscussed in detail.  Graphs were drawn showing the
relative  efficiencies  of trapsformers employing
vopper windings, resistanee-wound  transformers
with linking capacities, non-inductance resistance
couplings and tuned plate circuite,. A circuit was
shown which effected radio-frequency amplification,
rectilication and  note-fregquency  magmification.
Electrostatic  reaction  was  provided  amd  the
liiﬂr:'ll-nl-gl‘idl lmlu:nliu] was eond rollable,

A bvalve arrangement eombining these features
and ronsisting of a tvpe M.18A Meceiver and a
tvpe M.24 Magnifier was then connected to two
wires suspended i the lecture room.  Niton, Le
Havre, Houlogne., North Foreland, Lands FEnd,
il other ) metre stations were receivod with
triue spark frequency, amd could be leardl at a

tlistance fromm  the TP]F[L]'PDHE'H. iUn the other
wavelengths Lafayette, Naven, Eilves:, HRome,
Moscow, Fiffel Tower Spark and many  other

stations were sudible o sl in the room.

At the conclusion of & very instructive lecture
and demonstration  Professor Marchant  proposed
that the cordial thanks of the Society he extended
to the Marconi Scientific Instrument Company,
Leel., and to Mr. Carpenter for the ot Taeud and
comprehensive monner i whieh he had dealy with
his subjects.  Dir, Hichard=zon seconded, ancd £l
proposition was carried in the usual way,

Hon, Secretary, Mr J. Coulton, 98, Ampthill
Honid, Liverpool.

The Wireless and Experimental Assoclation.

The  Wirelesa  apd l'::'.:|:u;'ri|:|1r°-r'|.tﬂ| Arsncrat ion
at the Central Hall, on Weslnesday, September 1 ith,
continued the adjourmed discussion on the * oy "
wircless apparatus.  There was  wvery  evident
apprehension on the part of members as 10 their
lability to be upset by the ether din created by
sonme ehild in the neighbourhood when he opened
his Christimas stocking, LUntil his batteries gave
out there was little likelihood of hearing anything
else.  The members consitdersd the 50 yards trans-
mission should be tested on s good erystal detector
ainel pn'iruf lwatt Brown rees versas & A S 1TFRE.
Alr. Foord exhibited n polarised relay made np from
a dissected Brown receiver, which gave guite good
reslts when tested with a quarter of a millinmpers
ol current.

The Association. at their mecting in the Central
Hall, FPeckbam, on Wedpes:lay, ﬂFFlFI!I'LhI"I" 2 at,
1021, discussed ut length the guestion of the forth-
coming Atlantic tests, amd two of the members
wers going 1o do all they could to get the signala
The other members promised them all the sz-istance
in their power, even to imposing & selflenyving
ordinance hy keeping out of the aether while their
confréres were listening. It g the irresponsible
and unattached enthusiast whom they f[ear most,
however. Mr. Kloots put a diagram on  the
blackiboard. in which the threes valves were con-
nected by threo separate H.T. batteries, and this
called for a deal of comment. Mr. Voigt wanted
to know if any substance was an insulator at o
temperafure of 200° . For the benefit of
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all memhbera it was sgreed to read through
Bangay's book on " The Valve,” and discuss the
pointe raised at successive meetings, so as to aug-
ment our practical knowledge of the valve with the
theoriea so lucidly sst forth in the book. A sum
of £3 was contributed for the Duteh Coneert Fund.

Hon. Secretary, Mr. Geo. Sutton, A.M.I.E.E.,
1B, Melford Road, 5.E.22,

Wimbledon and District Wireless Soclety.

A meeting of the above SBociety waa held on
Wednesday, September 21st, 1021, Mr. A, V.
Ballhatehet in the chair. A paper entitled ' S8imple
Circuits Suitable for Short-wave Transmission and
Reception,' was given by Mr. G. W. Hale.

Mr. Hale pointed out shat it often happens that
amatours using aingle wvalve receivera are not
eatisfied with the results obtained, and that in
order to improve recoption they decide that they
must uwse sdditional valves, If the maximum
officiency ia obtained in the first valve then no
objection can be raised to this method, but in most
cases the highest degree of efficiency is not reached
in the first valve, and no amount of note magnifica-
tion will bring in signals of & really satiafactory
atrength unless they are already audible, when the
telephones are used with the first walve alone.
He then procesded to enlighten the mosting as to
how the maximum efficiency could be obtained.
He thought that the single-circuit receiver with
reaction coil must take a place a long way bahind
the two circuit or inductively coupled receiver,
even though the operation of the latter is more
complicated. This fact was especially noticeable
on the short waves from 180 to 300 metres. Mr.
Hale dealt with his subject in & very masterly
manner, and everyone present wers URANIMOUR
in the beliel that the paper they had just heard was
on# which would be of great service to wireleas
amateurs erally. .

Mr. Bal het, in proposing & vote of thanks,
remarked that he was afraid that Mr. Hale had given
them a little more than some of them could digest
in one evening. He thought that the Bociety waa
very fortunate in having such a keen research
worker in their midst. and that the most baautiful
part of the paper just read was that no alteration
wiis propoesd without there being & reason assigned
for it, and which Mr. Hale had not himeell tried.

The wvote of thanks, seconded by Mr. L. F.
Ostler, was doly accorded.

The next mesting of the Society takes place on
Oetober 22nd, wheon a smoking coneert will be held.
Intending members are reminded that the annual
general meeting takes place in November, when new
members will be enrolled.

Particulars can be obtained of the Secretary,
Mr. W. Q. Mamhall, ¢/o Technical Institute,
Wimbledon, or 48, Warron Road, Merton, 8.W.10.
The North London Wireless Association.

At our last mesting during the period of
enrolment for the ovening classes ot the
Northern Polytechnic Tnstitute, Holloway HRoad,
the North London Wireless Asaociation, with
the assistance of Mesarn. Auvckland & Son,

of No. 385 8t. John Btreet, demonstrated the
receplion of apesch and music by wireless. The

apparatus, ki.u:lli.- loaned by Messrs. Auckland &
Son, consisted of a single.valve receiver, covering
wavelengths from 300 to 30,000 metres, and
4-valve amplifier and Brown loud -speaker, and very
E-:&nd requlta were obtained, the apeech and music
ng uaailwrd all over the Physics Lecture
Theatre, w the demonstrations took place,
The Association's best thanks are due to Messrs,
Burmmham & Co., of Deptford, Mr. Basil Davis,
of Marble Arch, and Mr. Wilkinson, of Kilburn,
who were good enough to assist Ly transmitting
from their well-equipped stations, and greatly
added to the auccess of the demonstrations, the
result of which was that several additions were
made to the Association’s already long list of
membars, This Association is doeing good work for
the amateurs of North London, and holds ita

meetinga every Monday evening at the Northern
Pol ie Institute. Particulars of membership,
otc., may be obtained from the Hon. Secretary,
Mr. J. W. 8. Prior, ¢/o Buperintendent, Peabody

Buildings, Essex Road, N.I.

Bradford-on-Avon Wireless Society.

Hon. Becretary, Mr. H. Helps, 4, Ivy Terrace,
Bradfiord-on-Avon, Wilta. ;

A meeting of the Committes of the above Sociat
wia held at the County Secondary Schoal, Bmdfun:i‘:
on-Avon, on Tuesday, Ssptember 20th,

The Becretary announced that Brig.-General
Palmer had accepted the office of Viee-Preaident,
and Mr. Claude Willcox, of Warminater, that of
Conmalting Engineer to the Society.

Ho added that Mr. Willcox had kindly invited
tha Bociety to inspect his station, and to hear the
wireleas concert transmitted by the Hague (Holland ),
on Sunday. The visit was arran for Sunday,

tember 25th, members procesding by charabane.

o queation of meetings having arisen, it was

decided to sot apart at least one night a week for

Morse practice, the reading of papers and for dis-

cussions, demonstrations, ete. he firmt threa

mestings will be CTBI'I to the general public. when

ra will be read by Mr. J. A. Cooper, who has

appointed lecturer to the Society. It is hoped

that t!l interested, espocially sacouts and members
of the Church Lads Brigade, will attend.

An offer waa received of other papers and of
a demonstration of a Marconi M3 receiver.
Committee decided to approach the Governors
af the Secondary School with a view to erecting an
nerial there for such demonstrations ancd
perimental work generally,

The Hociety in beginning to grow and the Hon.
Secretary will be glad to receive applications for
membership from anyone in the neighbourhood
who is interested in wireless.

Brighton Radle Soclety.

{ A filiated with the Wireleas Society of London).

A meating of the ahove Society was held at 7.30
p.m., on September 15th, when there was a very
good attendance,

Aflter the business items had been dealt with
by the Chairman, Mr. W. E. Dingle. & very interast-
ing demonstratipn of a 3.valve receiver was given
by Mr. C. L. Fry, junr., when Mr. A. Blackburmn
obliged by the loan of his loud speaker. Signals

Lah
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were heard several yards off, and the Dutch concert
was picked up at about B.30 E

Following u a lkind made by Mr. C. E.
Fry, senior, to loan his motor car fnru.n afternoon’s
excursion for the purposs of eondueting outdoor
experiments, a trip was made asccordingly on
Saturday afterncon, September 17th, when a party
left Enghtnn at 3.0 p.m. for the L'Iyl:n., when several
interesting experiments wers conductad, which
proved the advantages obtainable with a d.lru-utmunl
perinl, so for as the strength of mgnals was con-
cerned. It was also found that an asrial of insulated
wire was much mors l.l.lii.fu.-l:-l:nr_-,' and greatly
eliminated statics.

After a very enjoyable afternoon the party re.
turned at 5.30 p.m.

Any gentlemen interested are invited to com-
municate with the Hon. Secretary, Mr. . F.
Underwood, 68, Southdown Avenue, Brighton,
who will be pleased to furnish full particolars as to
membership, ete.

The Bournemouth and District Radio Club.

At the meeting held on Se t.amhar 21st the chair
waa taken by Capt. Hobbs, .« AM.LR.E. The
minutes of the previous meeting were read, r
with the terms of agreement betwesn the Club and
the Y. M.C.A., nall iteme were verified, and woted
unanimously,

Mr. Adams, the Secretary of the Birmingham
Scientific Wiraless Club, paid a wvisit, and e
vary highly regarding the conditions on :r]zu
the Bournemouth Club was formed. He assured
the mesting that the conditions as agreed to betwoen
the Club and the Y.M.C.A. wers absolutely ideal,
in fact he knew of nothing to equal it, as besides
the wireleas side of the guestions, sach member

"ol enjoy the full privileges of the Y.M.C.A.
The Chairman of the Bournemouth Club, in return
for the very kind greetings conveyed by Mr. Adams
from the Birmingham L‘Iuh a.lhﬂ:l htm to 'Ll.hu- hqu:k.
with him the wvery
Bournemouth and l"h.ﬁ-tm'l 10 l'_'-11:|. . u.m:l ﬂ]‘l
behali of all present to assure any of his members
of a very hearty welcome to our gatherings st any
time when they may be in outh,

Mr. Ricoman spoke s few words of assurance
that our Club:-room would be ready for our openi
meeting on October 5th, when Capt. Huhlg:n:ﬁ
give a display of messages being automatically

rinted {rom tion on an indoor asrial.

The Chairman then brought forward an offer
of some apparatus at a very reasonable figure,
such as the Club would reguire. It was
seconded, and carried that the goods under quuhuu
] pn:murﬂi

Capt. Hobba promised to give the Club a necessary
tuning coil, and Mr. Dyke also promised a tnEulPiIing
keyv ; severnl members paid 8 year's membershi
Altogether a most interesting evening waa spent.
Arrangements are made for female members
and male members whose age bringas them under
the Y. M.C.A. rules,

Full particulars regarding memberships, fees,

ete., may be obtained (rom the Becretary, Mr.
T. H. Dyke, Hon. Secretary, 2, Iris Road,
Winton.
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The Working Men's College Wireless Club.

On Hnndny. Beptember 12th, the first annual
meeting of the above Club was held at the
m ||'.1 Crowndale Road, N.W.1, at which the
general business was discussed and arrengements
made for the continued activity of the Club during
the coming session. The Club was formed sarly
in the gummer and has at present about 20 members.
Binee forming, buzzer classes have been held om
Monday and Thuraday eveni with the result
that a receiving s has been attained by several
moembers.  The r classes will continue on
Mondays and Thursdays for the present, but it is
hoped later to spread them over several evenings
in the week. The Club has been fortunate enough
recently to get hold of a Mark II1 short-wave, also
-wave tuner, and 3-valve note amplifier,
which have been attached to o temporary serial
by members, and are giving excellent resulta. It
is proposed during the winter to hold leciures
on wireless, and to give a display at the College
on Founders® Day (October 20th). The Club
would welcome new members, who would slso have
the use of a well-aquipped laboratory. The fee
has besn limd for the coming year at the moderate
surmn  of Sa tive members must first
become members of the L-nllege itself, by joining
any one of the classss shown in the prospectus
(sent on application). The Committee would be
very glad to hear from any gentlemen who have
the facilities, and would care to send out a wireless
musiceal entertainment at a fixed time on Detober
20th, 1921, for the bensfit of visitors to the College
on Founders Day.
Hon, Secretary, Mr. W. F. Matt, cio Working
Men's College, Crowndale Road, N.W.I.

Stoke-on-Trent Wireless and Experimental
Soclety.

On August 28th, the Btoke.on-Trent Wireless
and Experimental BSociety had an enjoyvable
outing to Wickestone HRocks, Biddulph Moor.
The Society holding & permit for a portable set,

Some members of the Stoke-on-Trent Wireless and
Experimeninl Sociely ol the ouling on Aug, 280k,

mem bers were able to take with them their apparatus
for reception. Early in the afternoon a member,
Mr. Gaskell, was able to get the Duteh Concert on
his set, n Burndept Ultra 111, the music being
heard by all the members guite distinetly and
Erﬂall_'p appreciated.  Early in October we are
oping to hold a demonstration, which will be the
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COMBINATION SWITCH

TYPES 20 and 30

The Switch illustrated is of almost wniversal
application. It is soundly constructed and may
I:rl: applied to an almost unlimited number of

rposes. The five pairs of Phosphor Bronze

:p are provided with silver rivets which are

ru'ug: into contact by screwheads which may

be inserted in the rotating barrel at any desired

point in any of the four * ways."” A" clicking "'
Pmics: 5 point 4 way .. 12/@ device is incorporated.

Mote that the sequence and combinations can
2 ]“ﬂl“ 6 way .. 14;* be altered as desired.

Extra * points * and ' ways " to order, Teat ity polential wiey by a few diserami,

INTERVALVE REACTANCE CAPACITY COUPLING

(140-700 M. and 550 M. UPWARDS)

TYPES L and H

The Reactance Capacity Coupling, illus-
trated, lurs gained immediate popularity by
virtue of its excellent performance and
workmanship .

Supplied in two ranges it covers all
requirements and is confidently recom-
mended.

The higher range covers the longest
wavelengths used at only slightly reduced
efficiency.

As a result of the unexpectedly large
response to my advertisement in a previous
issue, particularly in relation to TELEPHOME
TRAMSFORMERS. I have produced a modified
l:l.HI.FI'.l. of the latter which, without
sacrificing efficiency, can be produced at a

low figure

SPECIFICATION,
Core : Swedish Charcoal Iron Wire. Winding :
4,000 primary turnd, oo or Boo sscondary Ilun:u
Boxes : Fliin wood, black wvarnished. Taps
Ebl:l:.il.t engraved 1:|.'r.'l.-l.. Gtted four plated tmuuh

S Brtie 1) cack, ISt Price 57/6 oach
Direct from the Manufacturer : | Or from the London Agenis :
B. HESKETH, Messrs. F. O. READ & CO.,
High Street, Chalvey, 14, Gt. Queen Street,
Slough. | Kingsway, W.,C.2.

RELMAG & SUPER RELM LATHES

(Just the thing for the Wirelsss Hathuslas)
Sireng, well designed, and above all—Accurale
44" CENTRES. BACKX CEAR. SCREWCUTTINC. ETC

We wre at present offering these well-
known machines at redoced prices.

DELIVERY FROM STOCEK.
INSPECTION INVITED.

CHELTENHAM LATHE WORKS
86 ACRE LANE, BRIXTON

Nustrated Lists on Appilcation. PHoxE BRINTON BO0Y. LONDON, S5W.2

OCTOBER 15, 1821. xiii Please mention the Wireless World
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Valve Accumators

6 volts 30 amps.
Price £1 each post free.

Description— 3 cells, each with 5 plates, in strong
celluloid case, and non - corrosive terminals.

Exceptionally well made.
WATES BROS.

Retail Bramh : = = § HIGH STRELT, BLOOMSBURY, W.C.2

Offices : 13E CHARINI CROSS ROAD, W.C.2. (Bsrrard E7H.)

NEW AND TESTED

“R” TYPE VALVES
Price 10/6 post free

British “ RM.R.” Valves -  20/-
Regislered 4d. exira. Callers get them Cheaper.
Ebonile \"nlvf.hnldr.rl - 2/- & 2/6

RUSSELL AND SHAW,
38, Great James St, Bedford Row, W.C.1

From Holborn throssh Browalow Sireel, or Hand Court

“CYCLUX”

The Self - Generating Gleciric
Lighting Set for Cycles.
ALL BRITISH, PATENT No. 148,600

Tln! tnﬂt efficient lhlt constructed set made
GENERATOR.

Polished aluminium case
with adjustable ball bear-
ings, no brushes, silent aed
EAEY TURDING
FRONT LAMP
AND BRACKET.
OfF aluminium, Bited with
parabalic reflector.
REAR LAMP AND
BRACKET.
Of alaminium.
TWIN FLEXIBLE
LEADS WITH PLUG
CONNECTIONS.
Of simple construction, no
complex mechanism to get
oul of arder
Driven by a non-slipping
rubber pulley from the
| wheel rim,
| Bulb-holders fitted with
| ® u1|: contacls (o prevent
isconnection from
| | wibration.

THE SET COMPLETE
52/6
Packed ready for post with' all necessary hittings.
Money Returned if unsatisfactory.
Apply to Sole Manufacturers :

S. G. BROWN, Ltd,

Makers of the well-knows * BROWN " Radio "Phones.

Victoria Road, North Acton, W.3

Telegrams : * Sidbrownix. London" Telepbons : Chivwick 1448

* Bimplex " Cakinet Valve S8f, 500 10 3,000 meires,

}I_w-.: ives Paris and Horeea on [ndoor Aerial 80 -
Bet ol Parla to assemble yourseld .. 0 -
(ur Famons Atlastic 2-valve Receiver, (00 10 5 000 neetres,

Good resnlts on ledoor Aerials .. 145 =
Bt of Parts and Instroctions to make one v ourseli. Every-

thing ready drilled amd casy to assembie o .. 10@ =
Hals Typa A, comprising an ehonine

W"‘-’I tied 1. F. transformer, walve holdes and hlament

resistanee, One or any pomber of these undgue peamncls

may lug ponmected to the tele |rhnn-l terminals of any

receiving S0t amd will magnify signals  enormously.

Grand for Tl:"l.'"l.|'\-:llluu tebephony, FPrice .. . B8
The - ﬁllulﬂulrlhllnlnmunn. r0a 1o

258,000 melnes &
Ex-RLAF. Low- t-nnmr Transtormers 178

WIRELESE CONSTRUCTIONAL PARTS

Miniature Bwitch Panels, :ojaint
Miniature Switch Arms, 1-in. Hadios
Series

*Acta ™
Silk-covered Wires,

“MOW TO MAKE WIRELESS uumiu AND AMPLIFIERS.” SEE OUR BARGAIN LIST FREL
AMATEUR SUPPLIES ASSOCIATION, 134, Cotaford 5t., Tooting, London, 5.W.1T

:I.IE lll

EASY TO ASSEHIILE
o j

el ke B n.-:.":
-3 001 L -]

Parallsl Switeh, on El=inite

Hoaeyoomb Coily, 200 (o Goo I:ﬂi.‘l:rH A8 g0 o i,
metres, 4 B 3,000 (o 10,000 meties, 78, etc., cic.
per b, 3o 24, = No, 26, 8=, No. 28 10 -,
Mo, g2, 1 -, Ko, af, 188, Mo. yo, E7 8, #ir. clc.

E
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first to be held in the Potteres, and we hope not
the last. Anyone interested should communicate
with the Becretary, Mr. F. 'F. Jones, 360, Cobridge
Hoad, Hanley,
Huddersfield Wireless Society (Y.M.C.AL)
The above Bociety is about to re-open for the
coming winter session. The Hon, SBecretary will
b gliad to hear from all old and new members
alsao those persons who are desirous of joining the
Society.,  Will all persons interested kindly com-
municate with the Secretary, Mr. F. Bimpson,
23, Bk. Colne Street, Aspley, Huddersfield.
Wireless Society for Southwark and DMstrict.
Will all interestedd im the above kindly eom.
municate with Mr. René Stone, 178, Walworth
Boad, Walworth, 8.FE.17. Beginners invited.
Radio Society for Highgate and District.
As there seems to be many wirelesa enthusiasts
in Highgate, and a& a Club in the immediate
tlistrict has been a long-felt want, it has been
suggestod  that all interested  should write  to
Mr. L. R, Rowlands. 25, Cholmeley Park, Highgate,
N, =0 that a preliminary meeting might be
arranged.

CORRESPONDENCE

To the Editor of Tue WineLrss WoRrLD,
Sir,—May | be allowed to add an afterword to
my letter, which appeared in your 1ssue of September
3rd, re * Tuning of H.F. Transformers.” [t would
appear from further experiments which [ have
carried out, that the results obtained are equal,
whether the wning condenser is in parallel with the
transformer primary, or secondary. It seems to be
a fact, also, that the condenser, when in either
position, does actually tune both pnimary and
secondary circuits simultaneously ; owing, no doubt,
to the capacity between the transformer windings.
This statement seems to be proved by the followi
results, obtained experimentmally. Signals receiv
are precisely the same whichever circuit has the
condenser in shunt ; also the capacity required is
of the same value to tune transformer to a given
frequency. IF each circuit has a condenser, signals
are still of the same strength, and the sum of the
capacities of the two condensers will equal the
capacity of the one condenser (used in the first ex-
periment) when the transformer is tuned to the same
frequency. Mo variation of signal strength can be
noticed in the second experniment, whatever the
relative values of the two capacities, provided the
sum of their values is constant (as stated above).
T. 5. SKEET.
Leicester.
September gth, 1921,

To the Editor of Tue WireLess WonLp.

Sm,—[ am asked by the Commiitee of the
Stockport Wireless Society to write to vou in
support of the Leicester Society’s movement to
institute a programme of concerts from a British
SOUrce.

It seems so strange that concerts addressed to
British amateurs should be transmitted from the
continent. Moreover, owing to the comparatively

ienced in

low power used, a deal of difficulty is ex
ible signals
ok

the Morth of England in obtaining a

through jamming and valve howls. -

We are sure that if arrangements could be made

to broadcast concerts from a central station such as

Leafield, the result would be a fillip to the wireless

instrument trade that would amply repay the cost
of transmission.

K. H. Jacksox,
Han. Serrctary, 3
The Stockport Wireleass Society.

OBITUARY
The death, as a result of a railway accident,
oocurred on September 18th, of Colonel Thomas
Thomassen Heftye, Director.General of Telegraphs,
Norway. Except for a brief interval during w]!:i.::h
he held the position of Minister of Defence, Colonel
Heftye has been Director-General of Telegraphs

since 1905, and has been responsible for the develop-
ment of wirelesa telegraphy in Norway. Realising

The late Colonel T. Thomassen Heftye.

from the first the importance of wircless telegraphy
to his country, he exerted all his efforts in that
direction, and was succesaful in establishing o
national system for Norway.
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QUESTIONS AND ANSWERS

NOTE—This section of the magazine ia placed af the disposal of all readers who wish (o receive advica and
snformation on matiers periaining to both the technical and non-lechnical rides of wireless work. Reoders
should comply with the following rules.—(1) Quesiions should be numbered and writien on one side of the
paper only, and should not exceed four in number. (2) Queries should be clear and concise. (3)Before sending

. Lhair

questions readers are advised Lo search recend numbers to see whether the same queries have not been

dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) Al queres musi

be accompanied by the full name and address
will be answered under the initials and town of the

the gender, which ia for reference, not for publicalion. Querics

, or, if #o desired, under a ** nom de plume."

correspondend
(&) Readers desirous of knowing the conditions of service, etc., for wireless operatora will
save time by writing direct to the various firms employing operators.

NOVICE (Wimbledon).— (1) and (2) Either of

connections will epoil the resulta obtained,

and should be avoided if possible. Shorten the

serial and earth leads as much as possible, and

do not run them near or parallel to other wires
or to cach other.

(3) We have no personal experience of the
quality of the sot referred to, but il reasonably
well designed it should be of quite good type for
B beginmer’'s use,

F (4) No, certainly do not use lead-covered wire
for leading in wires.

AMATEUR (Cumberland).--{1}) and (2) See
Fig. 1 fora circuit to convert an amateur mechanic
crystal set. 1t will be best to keep the primary
and secondary coils a8 made in the set and cut

W

s o
Uﬂ'h"l"

Fig. 1.

out the end of tho primary former farthest from
the secondary to admit the reaction coil. Make
the rmaction coil as large in diameter as possible,
and wind it with several inchea of No, 28,

R.H.A. (Roehampton).—(1) Approximataly
gix foila with overlap of 6 by 2 cma.

{2) Possibly Nantes and Nauem, but only
weakly. There are only & few spark stations now
working in Europe on 3,000 to 5,000 ma.  Adapt
your st for a single valve with reaction for C.W,

(3) Try the circuit shown in Fig. p, page 368, of
the issue for SBeptember Jrd.

{4) They should be left open.

B.D.H. (Headingly).—(1), {2} and {4) For a
beginner singla layer eylindrical coils will be the

most suitable for both A.T.1. and reaction. They
should be so mounted that one—usually the
reaction—can slide in and out of the other.

{3) A good rule is to make the inductance of
the reaction coil about hall the inductance of
the A.T.I.

EDGBASTONIAN (Birmingham).—({l) See
Fig. 3, page 277, of the issue for July 23rd for a
suitable diagram.

(2} The serial wire g too thin
gauge.

{3) For a crystal set the serial cannot be made
too high.

[Ploase note that your letter to us was unstamped. |

G.J.8. (Bures).—(1) If poasible use the maxi-
murn len allowed — 104 * mingle wire ;. otherwise,
uss & twin-wire serial.

{2) Make it as high and as long as poasible in
conformity with the regulation lengths,

(3) It would seem to be all load-in,
lead.in aa high as possible, and try it.

(4) Yea. %'t will pick up signala, whether insu-
lated or not.

C.5.A. (Edinburgh).— (1} About 4,5(M) ma.

{2) Wind single layer with No. 3. :

(3) Beactance coil need not be rotatable, but
should be capable of sliding inside the AT.I.. aa
the exact position required vares with circumstances
and must always be obtained for good resulta.

(4) Yea,

C.J.F.(Stafford). —i1) Arrangement of coupling
coil in parallel with A.T.l. ia wrong. Couple the
reaction coil either with the A T.I.. or with & coil
in seriea with it, Reaction coil should be on the
other side of the telephones. A T.C. should be
above the A T.I.

(2) H.F. amplification will
resulta than L.F., but will more troubls to
design. Your present coil is of L.F. type, but
ghould be inereased to about double its present
resigtance, Secondeary can be 8,000 ohms of the
wire submitted, which ia No. 40,

{3) Consult any of the receiver and amplifier

] recently published, as the alterations
nocoasary will differ with different types of ampli-
fier.

(4) B walves will do;
H.T. about T,

TIME SIGNALS {(Worksop).—(l) For the
11.30 or scientific mignals, sea reply to R.C.M.R.
{Eastbourne), on page 367 of August Gth issue,

{2) Full interpretation of the 11.49 signals is
too lengthy to give here; it will probably be
sufficient for your purpose to know that—

{a) First dot commences at 11.44 ;

use MNo. 18

Keep the

ive somewhat bettor

filament wvolts 6, amd
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QUESTIONS AND ANSWERS

{b) The last D finishos at 11 hrs. 46 mins, 55 & ;

{c) The dot immediately after this is 11 hre 47
A, ;

(d)The last six finishes at 11 hre. 48 mins
HE UL ]

{2} The final dot is at L1 hre. 49 mins.

A.5. (Stourbridge).—-(1) Set is O.K., excopt
that we should prefer to place the AT.C. on t
earth side of the coupling eoil. Also interchange
your condensers.

{2) Bpark and telephony, but not C.W.

!J:::u: About li,‘-'_EHJ mas., but you r]ﬂaﬁnd no stations
to listen to in the u rt of the range.

i4) Ok, pRer e

5.5. (New Shildon).—(1) Yes.

(2) With alkdlful construetion and handling the
circuit you sketch ahould give the beat reaults.

(3} About 5 by 4, wound with No. 28,

(4) Tappings are hardly necessary, but you can
put two or three if you like. There is no need to
tune the reactance coil by means of s condenser,

H.G.L.(London, 8. W.).—The switch A on your
sot is quite useleas, as the lower position has no
advantages over, and is definitely worse than the
upper, which may be made a permanent connec-
tion,

(1) About 4,500 and 100 ohms.

(2) 0-D004 milds.

(3) 0-002 mids.

(#) We cannot say, as the sample of wire
referred to has not come to hand. Range will be
about 30 ma., if No. 24 wire i used,

J.8. (Taunton).—The time ai referred to
are the scientific or satronomical mgnals. After the
time signala the actual times of the firet and last
dots of tho series are signalled by moans of & code,
for which see reply to R.C.M.R. (Eastbourne), on
page 367 of the August fith isaue.

C.M.R. (Clayton Bridge).— (1) For the Hague
concerta tse the AT.l. and A.T.C. in seriea. Do

\'4

i

-n.-.[ﬁu-rlllm_}
-

ik

Fig. 2.

not have a separate slider for the grid : connect it
to the topendol the AT, 1. With careful adjustment
you may just get the coneert.  Another wvalve
would greatly improve reaults.

{2) Tuner will bo suitable, except No. 38 is too
fine for the A.T.I.

{3) Connect several slabs in sories, noting that
the current flows in the same direction round sach
slab, Use several alabe for both A T.I. and the
reaction coil.  Adjust reaction by altering the
positions of the WILL

{(4) We should prefer the outaide one.

A E.W. Clubmoor). —We regrot that we have
no detailed information on the constants of this
tunar, Tt eould only be used with a valve as a
detector unless considerable structural alterations
are made, asa for the introduction of & reaction
coil.

L.G. {[{Weston-super-Mare).—(1) N~o 2E
6,750 ms singly, and No. 24, 85,600 ms. lirlglr-
Approximately 12,000 ms. with the two coils 1n
series and the eondenser across both,

{2) It will be only just audible.

{4) Try the circuit of Fig. 2 without a crystal.
Wind the intarvalve trans{iormer for & best wave-
length of 1,000 ma.

(4) For a V.24, 24 to 40 volts. For an R.40 to
80 volts, aecording to the make,

F.H. (Hammersmith).—(1} a good
arrangement.

(2] Yen

(3} Yen, and thers should be 8 condenser across
the ancde winding of the fimt intervalve trans-
former.

(4} Yes. .

R.G.T. (Fulham).—Unleas the reaction eail
has beon carefully proportionad it will be difficult
to obtain the best reaction coupling with the Bxed
coil, na described. 1t will probably be much better
to moke a sliding coil set. Thirty-two tappings
on & 10 A.T.I. are gquite unnece with &
variahla condenser: B to 10 would be ample.
The normal R wvalve is of hard type. though
admittedly not as hard ss some ot as, for
instance, the B valve.

E. RN. W. (Merioneth).— (1) Provided that &

aerial is used. signals should be received.

0. 28 is ton fine for an A.T.1. for a set of this
type. Use No. 22 or 24,

(2) About 2,000 ms. if wound with No. 28, and
L5600 ma. when A T.1. ia of No. 24.

{3} Mo mention is made of the material betwesn
the tubes. Owing to the thickness of the dielectric
the capacity will be very small, almost certainly
leas than 0-0001 mifds,

R.G.L. (High Wycombe).— (1) 600 to 5,000
.
{2) Reaction eoil 4" by B”, wound full of No. 28,
Arrange to alide it in and out of the A.T.L.

{3) Short wave A.T.1., 200 to 1,400 ms., 4" in
diameter and 8" long, full of No. 24.

(4) Reaction coil 3" diameter and 5 long,
wound full of No. 28.

H.C.R. (Colwyn Bay).—(1) The circuit is
wrongly connected, Connect as in Fig. 5, 218,
of June 25th issue, The set should receive ships
and the BM) mea, coast stations. As you do not

Y en,
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give windings, we cannot say whether vou will
be able to get such atations aa FL.

{2) Carborundum steel, with a potentiometar, or
zincite-bornite, without a potentiometer.

(3} There is no book othor than the Year Book,
published at 2ls., which gives a complete liat of
call aigna.

E.G.R. (Westminster).—(1) 4,500 ma.

{2} Mo, the CRR circuit is much the better of
the two, as it is ecssentially & 2-circuit auto-
coupled receiver, while vours I8 & single circuit
receiver. Moreover, the CER cireuit allows better
capacity-inductance ratios to be used.

{3) No, the wire ia too fine: but to get the

with thicker wire & former of much larger
diamater will be required.

{4) Carborundum is more stable. Zineite-bornite
is more senslive, but it i8 more easily thrown om
of adjustment.

H.L. (Wolverton).—(1) The inductance A is an
ordinary variable one for varying the wavelangth
of the serial circuit. No reaction coil is shown in
the diagram mentionsd, but one can be connected
in the circuit, between the anode and the tele-
phone transformer, if desired. It should mag-
netically couple into the grid inductance A.

(2) For an amateur set the aserial condenser
should not have a grester meximom capacity
than 0-001 mfda.

{3) This is obviously & telephone transformer.
An intervalve teansformer would be shown in tha
girouit betwesn two valves,

{4} Tricds is & name given to valves by Dr.
Eccles. A soft valve is one in which evacuation is
not carriod to the axtreme limit, & very small
amount of gas being allowed to remain in the
tube. The principle of action is then slightly
different and the walves are mmore sensifive but
lesa atable than the hard type.

W.H.R. (Tooting).—(1) and (2) If the coupling
botween the plate and grid coils is sufficiently
tight and the connaction to the plate coil the right
way round, the sat will be f-hoterodyning, in
which case it will be smtable for C.W. reception.
For spark and telephony it should be almoat but
oot quite oscillating.

{3) For wavelangth calculation the diameter of
the formers should be given in order that the
inductance may be calculated.

(4} An B wvalve, which is not of & soft type, will
be quite suitable,

MATRICULANT {hSI:!any}.—- (1) A single
wire aerial ; total le of aerial, including down
lsad, 100 feet. Diou total length
of wire, 140 feet.

{2} Yea.

{3) No effect axeept to assist it to increase the
wavalength of the aerial circuit.

{4} About 6 oz.

G.HLL (Leyton).— (1) Inductance, 18,500 mhya ;
wavalength, 3,600 ma.

(2) Mark IIT A T.C., 0:0015 mfida. Wavelength
in parallel, 10,000 ms ; in seriea with acrial and
inductance, 3,600 ma.

(3) Inductance, 30,000 mhys ; wavelength in
peries with serial, 4,500 ms, Coils | and 3 joined
in seriea together, and with the aerial will give a
maximum wavelength of 8,000 ms.

e wire aeral

THE WIRELESS WORLD

H.R.T. (Holloway).—Connect a resction coil in
the anode circuit of the valve and couple it with
the secondary inductance. The single wire aerial
will give better results if you can rise the height
at the 10-foot end. The secondary condenser has
too big eapacity ; it tunea the sscondary to 7.000
ma., whereas the aerial only goea up to 3,000 me.
Use & grid leak of about 2 ohms between the
grid and the negative filament. The telephones are
airly good, but you will probably get better
regults with 120 telephones and & good transformer.

R.P. (Greenwich).—(1) With condenser in
periea, & minimum of 300 and & maximum of 3,500
ma., approximately. With the condenser in parallel,
a maximum of approximataly 8,(M{ ma.

{2) It does not much matter. Presspahn lesa
than J, inch thick, should be used.

{3) The number of coils required for reaction
will vary according to the amount of A.T.L. in use,
8ix coils ahould be aufficient for the whole range.

F.AA.B. [(Romiley).—(l}] The amplifier in
guestion can be used with a frame, but signals will
not be very strong with only two valves, Use &
3 or 4 feot frame. With a frame asrial, its winding,
with pomibly & loading inductance, will be joined
meross the terminale of the tuning condenser. Tha
grid and filament of the first valve will also he put
acroas this condenser.

{2) The size of the formers will depend upon the
wavelength range desired and the capacity of the
tuning condensers. They might be made 127 long
and 6 diameter for the outer former, and the same
length with 5" diameter for the inner for a fairly
ghort range set. )

{3) Make four or five tappings to the inner coil,
and fit & slide to the outer coil.

{4) The diagram shows HR telophones, but
LR telephones with a transformer may be used.
The same dimensions probably will do for both
amplifiera.

A CORRECTION.

C.N. (South Norwood).—Apologies for the
ineorrect information supplied you in last 1ssue.

The interrogative form of QRU is rendered un-
necessary through the introduction of QTC ** Have
you (something) (anything) to communicate "
Answer. 1 have something 1o communicate.™
or *I have message (8) for "

SHARE MARKET REPORT.

The paat furtnisrl:t. shows a slight decrease in
pricea of Marconi shares,

Pricea as we go to press, October Gth, are —

Marconi Ordinary .. .. .. £1 12 &

o Preforence .. .. £1 12 &

. Inter. Marine .. .. £1 1 3

Iy Canadian el 6 0
Radio Corporation of America :—

Ordinary .. .. .. .. .

Preferente .. .. o0 au g 9
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ESRNHAM & CO, e

MANUFACTURERS OF WIRELESS APPARATUS
Burndept Transmitting and Receiving Equipment

THE BURNDEPT Il Ultra RECEIVER

Detasls of this Receiver and all our
Wireless Equipm:ﬁl and Accessones are
given in our Complete [llustrated Catalogue
which will be sent you wpon request. Set
Burndept Coils (Patented) covering all
Wavelengths £6 10 0. Coil Mounting
btted 10 set 2.

THE “BURNDEPT" C.W. TRANSMITTER
FOR TELEPHONY AND TELEGRAPHY
This set can be used up 1o 50 watts input at
1500 volts With 10 warts 500 valts it has a
minimum radius of 100 miles C.W. 50

miles speech which can be comsiderably
exceeded under [avourable circamsiances—

THE BURNDEPT Iil. &t 30 waits speech has been received loudly

on a Burndept 11]. Receiver at a distance of .. :
ULTRA RECEIVER 150 miles—owing to a carefully designed THE BURNDEPT C.W.

(Paisnt spplisd lor) ! ! . . .
. . - system of modulation, speech ariiculaton is SMITTE
Aus supplied to Air Ministry perfect. Will give specally good resulis TRAN @
Price - - 38 with 200 vols wsing ordinary dry cells. Price - - E£20

ESTIMATES GIVEN FOR THE ERECTION OF COMPLETE STATIONS — WITH CUARANTEED

RESLUILTS — USINC ABOVE EQUIPMENT - COMPLETE INSTALLATIONS WITH FULL
INSTRUCTIONS FOR ERECTION CAN BE SUPPLIED IN A FEW DAYS FROM RECEIFT OF ORDER
NOTE TO MANCHESTER READERS.—5wchs of our Apparstur COLONIAL AND FOREIGN
w bald st our Oies - - & CORPORATION STREET ENQUIRIES INVITED

LONDON "Giwiooe 19, HAND COURT, HIGH HOLBORN, W.C.
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WESTON
GALVANOMETER

Model 375 Galvanometer
15 a moving coilinstrument
with a uniformly divided
scale 2°35 inches long.
Its resistance 1s approxi-
mately 20 ohms and the
current required for a
millimeter (1 scaledivision)
deflection 1s 20-25 micro-
amperes.

WESTON ELECTRICAL INSTRUMENT CO., LTD.
B Audrey House, Ely Place, Holborn, E.C.

Telephone : HOLBORN 029 Telegrams and Cables : = PIVOTED, LONDOMN 8

SPECIAL OFFER OF WIRES

Single | Double Single Diauble
EW.G. Cotton Cotton Silk Silk Enamel

per II:- | per b, per Ib, per |b.

1
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10
12
14
15
19
22
30
38
66
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1
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Intermediate sizes charged mid.way between those listed.
MAMNUFACTURERS : All prices subject to revision without notice.

AMATEUR WIRE SUPPLY CO. * “&iiiton, se -
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A SEPARATE HETERODYNE" FOR SHORT
WAVE WORK

AN INSTRUMENT WHICH CAN BE USED FOR THE TRANSATLANTIC
TESTS

By Puiuir R. Coursey, B.5c, F.lnst.P.,, ANM.LE.E.

N the last article on Short Wave Reception,

r-:frrr:n::e was made to the necessity for the
use of a rate heterodyne when receiving.
Although the loss of signal strength by not
doing so is negligible at a wave]tngth of
200 metres, the very undesirable heterodyne
radiation that otherwise takes place renders
imperative the use of a separate oscillating
unit in any such test as the forthcoming
transatlantic transmissions of the American
Radio Relay L-gue, during which many
experimental stations on this side will be
listening-in  simultancously on the same
wavelength.

The mere employment of a separate
heterodyne unit, however, is not of itself
sufficient unless proper pre-:autmns are taken
in its use. For instance, in many receiving
stations direct coupling between the aerial
circuit and the heterodyne is used, with the
result that on short wavelengths the radiation
from the aerial is practically as strong as
if an autodyne receiver were employed.
The conditions are slightly improved if the
heterodyne is coupled to the secondary
circuit of a loose-coupled receiving tuner,
but for short waves the improvement is not
great, because the heterodyne has to be so
slightly detuned from the frequency of the
incoming signal in order to keep the beat

note ﬁ‘tqm:m.y within the audible limirs
that to all intents and purposes the heteradyne
and the aerial are in tune, as regard the
transfer of energy between rhem On long
wavelengths the much larger frequency
difference between the two circuits, limits
very considerably this transfer of energy,
so that the heterodvne radiation is reduced by
this method.

For 180 or 200 metre reception then, we
must look for some other means of reducing
the radiation when receiving The most
practicable method 15 to keep the separate
heterodyne unit as far away as possible from
the aerial r:lr-:ulr and also from the tuned
secondary circuit cuupled to the aerial, and
to couple it on to some other part nf the
receiving circuit, so that there is at least one
valve between the aerial and the part of the
circuit to which the heterodyne is coupled.
One possibility i1s indicated in Fig 1 for the
case of a 4-stape radio-frequency tuned
impedance-capacity coupled amplifier and
detector. This receiver consists of the usual
aerial circuit A L, C E, and secondary
circuit [,C, tuned to the incoming signal.
The hrst four valves are arranged as radio
frequency amplifiers, and have impedance
coils L.; L, I.g and I.g in their plate circuits
which are capable of heing tuned to the
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frequency of the signals, either by being
made on the variometer principle, or b}r having
small wvariable condensers (not exceeding,
say, 0-00025 microfarad maximum each)

WVa

maintain the grids of the valves at the proper
working potential. It may be noted that
all these grid leaks with the exception of
R’ belonging to the detecting valve, are con-

c,

-

Fig. 1. Tuned 4-valve capacity coupled A plifice arel Defector wilh se parate helerodyne.

shunted across the fixed coils. The coupling
between the valves is provided by the inter-

valve coupling condensers C; C, C; and Cg,
the grid leaks R and R’ hﬂng added to

-
|
|

ete

e
=g IH';-H"— Tat gy
- i sl

Fig. 3.

Fig. 2. Alternative arrangemend of H. T, batfery
connecttons in Fig. 1.

nected to a common potentiometer P, so
that the working potential of the grids of all
the amplifying valves can be controlled.
Similar control of the grid potential of the
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Fig. 4. Drilling dingram for Ebonile top of nslrument.
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detecting valve is not usually so necessary
if the proper grid condenser Cg and leak
R’ are chosen, and the temperature of the
valve filament is capable of adjustment by a
scparate filament resistance. C is the larpe
blocking condenser across the H.'T. battery,
the need for which was emphasised in the
last article.

Since it is generally desirable to use different
valves for the amplifying and for the detecting
stages, it is often necessary to employ different
H. T battery voltages for these two cases.
T'his can be done, even when using a common
H.T. battery, by providing separate tapping
connections for the amplifying and detecting
vall.ra. such an arrangement is shown in

Fig. 2, which represents merely the right-
hand part of Fig. 1, with the necessary
alterations. The H.T. mpping connections
for the amplifving and detecting valves are
designated by X and Y respectively, the
arrowheads ||11:|u:al:mg the 1d_]ustaht]|n' af
the points of connection to the H.'T, battery.

Reverting to Fig. 1, the separate heterodyne
unit is shown at H, and consists of an ordina ry
J-¢lectrode 1lnfahrr:, pmwdnd with an oscillatory
circuit, L., C, (the condenser C, being
variable), and a grid reaction coil I.H, The
usual H.T. and filament batteries are, of
course, necessary. ' ['he whole unit including
the batteries may often with m:lvam:agf: be
enclosed in a copper box to screen it from
affecting the other circuits except where
required, and a coupling circuit L' L, consisting
of small coils having one or two turns only,
brought out to enable the heterodyne E.M.F.
to be introeduced into the circuit of the
amplifier only where required. The coupling
between I, and 1., 1s varable in order to
adjust the effective strength of the heterodvne,

If the amplifying valves are maintained
from self-oscillation such an arrangement
as thar just described will confine most of
the heterodyne current to the detecting
valve,and prevent it from passing back to the
acrial circuit.  The heterodyne unit must,
of course, be kept as far away from the aerial
circuit connections as possible, and used
near the detector end of the amplifier.

THE WIRELESS WORLD

A convenient heterodyne unit for use in
200-metre reception, such as required for
the arrangements outlined above, may be
constructed in the following manner. This
instrument will also be found very suitable
in connection with the ordinary 180 metre
communications licensed by the Post Office
in this country. The anode and grid coils
may be wound on the same former, closcly
HdJEEEﬂE to each other, as indicated in Fig. 3,
in which G represents the grid coil and "'l.
the anode reaction coil. If the diameter
of the winding former—which may be a waxed
cardboard, or an ebonite tube—is 2§ ins., and its
length 3 ins. as shown, the grid coil G should
have 28 wurnsof No, 205.W.G., D.C.C. copper
wire, wound with the turns touching so as
to occupy a length of 1 ins. A space of
Lin. is left between the windings, and the
lrmde coil A of 17 turns then put on, using
the same wire. A variable condenser, having
a maximum value of approximately 0-00025
microfarads is used for tuning purposes, and
should be connected across the grid coil G.
For convenience the whole instrument may
be mounted in a wooden box, with an
ebonite top on which the valve holder, and
the terminals for the H.'T", and L. T, barteries
are mounted. Convenient dimensions are
indicated in Fig. 4, which also gives the
positions of holes for drilling. This ebonite
top should be %in. to } in. thick,

The outside dimensions of the box are
9% ins. by 6 ins. by 4§ ins. deep, and it is
constructed of wood } in. thick. Any
convenient wood may be used, although, of
course, the appearance of the instrument is
improved by using a hard wood such as
mahogany or teak.

The ebonite top is fastened in place with
1 in. brass screws (size No. 4), using the outer
holes, marked in Fig. 4. These are shown
as 7, in. diameter, and are suitable for No. 4

countersunk or raised head brass screws.
They should be countersunk so that the
bevelled parts of the screw heads sink in
flush with the surface of the chonite,

(To be comtinued.)
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A SCHOOL RECEIVING SET-IIL
CONSTRUCTIONAL DETAILS

By W. Wape.

N response to numerous enquiries for
working details of the * School Receiving
Set,” described on page 389 of the September
17th issue of The Wireless World, the writer
has much pleasure in furmishing the following
particulars,
The Carrying Case.

The general arrangement and dimensions
are shown in Fig. 1, the depth of the box
bzing 6 ins. and the width of inside partitions
and shelves 4 ins.  This partitioning allows
for two 15-volt units in the H.'T. compart-
ment, and a 4-volt 40 amp. hour accumulator

carbon. A packer of dve answers the purpose
very well.  After staining, it must he
thoroughly dried again and then parathin
waxed. Both sides should be treated alike
to prevent warping. [If this waxing is well
done, the ebonite terminal blocks shown in
photograph and diagrams may be omitted,
but, of course, their use gives better insulation.
In the original model they were made from
scrap material, and the size being of no
account their positions are merely indicated
in Fig. 2. If more convenient to the maker
the valve-holder and prid condenser (with
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Fig. 1.
Drimenaions of the carrying case—front view.

in the L.T., but slight variations could, of
course, be made to suit individual require-
ments.

Baseboard.

A 10-inch square of any thoroughly dry
wood, about {-in. in thickness, will be needed
for this. If desired it may be stained black
to imitate ebonite, but care must be taken
in the choice of the stain used, which must
contain no lampblack or any form of free

leak) may be mounted separately, as may
also the two tuning condensers.
Grid Cendenser,

From a piece of mica 0-002-3 ins. in
thickness (1.e., a little thinner than the paper
on which this is printed), cut a rectangle,
1} ins. by 1 in. Now cut two pieces of
tin or copper foil, as shown in Fig. 3
(upper figure) and fix one on each side of the
mica by means of shellac varnish so that
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the lugs for connections come at opposite
ends of the rectangle, r.e., not vertically
above each other. Shellac the rectangular
part down to its base and make connection
with the lugs by means of small screw
terminals and washers.

THE WIRELESS WORLD

Tuning Condensers.

These are made similarly to the grid
condenser, and the dimensions are shown in
Fig. 4. Only one foil plate is shellaced
on, however, the upper moving plate (the
earthed one) being cut from sheet =zinc.
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Fig. 2.

Arrangement of the vartous unils.

The Leak.

[f the grid condenser is mounted on ebonite,
make two pear-shaped marks with a good
BB pencil over the terminal holes, as shown
Fig. 3. (lower half) and screw the lugs
carefully down to these. The leak is after-
wards completed by joining the two narrow
ends with another pencil line, the best
thickness for which must be found by
experiment.

If mounted direct on the waxed baseboard,
the pencilling must be done on a strip of
cartridge paper placed in position under the
lugs.

Connecrion to this moving plate is best made
by soldering a loop of flexible wire on to it
This avoids the noise and uncertainty arising
from a rubbing contact made at the pivot
sCrew.

Tuning Coils.

These are wound on formers each made of
three waxed wooden discs (cigar boxes furnish
admirable material) glued together, as shown
at Fig. 5. (upper half). If desired a .} in.
hole may be bored through the centre to admit
a brass rod for ease in coupling, as shown in the
photograph.  For still greater simplicity,
however, they may merely rest flat on the
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Fig 3.
Dimensions of condenser plates.

bottom of the carrying case, one overlapping
the other. For best results wind four coils
with 32 or 34 D.C.C. wire, the number of
turns in each being 60, 100, 200 and 500
respectively.  To the ends of the windings
solder pieces of well insulated Hexible wire,

about a foot in length, and to the other ends of

4.
_'E.
f ~—w—9 M
fo ]
e )
Fig. 4.
Dimensions of eondenser plales,
these attach any small twu-p:in plug. Im-

prov ised ones may consist of pieces of ebonite
lin. bv §in. bv $in. to two opposite faces
of which are attached strips of brass foil,
the plug socket simply consisung of two
picces of spring brass, bent as shown in
Fig. 5 (fetver half).
(. ommections.

The lay-out of mnng 1s clearly shown by

the dotted lines in Fig. 2. No. 22 bare

copper wire, run in insulating sleeving,
making the neatest and most serviceable job.
General Notes.

1. Care must be taken when plugging
in the coils to see that they are in the right
sense. If, on bringing the coils close to-
gether and touching the aerial terminal with
the finger a click is heard, all is well. If not,
simply turn over ame of the coils or reverse
sne plug.

}Lﬁ—ﬁ" : <
| —— . = =
[
1L
~n
Fig. 5

2, Use the 200-turn coil for reactance
with either of the other three as A.T.L,
and he 500 turn one when the 200 turns
are A.T.I.

3. A set carcfully made on these lines,
unpretentious though it be, will work quite
as well as some much more expensive Fought
articles,

Fig 6.
The complete set,
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SOME METHODS OF RECORDING WIRELESS
SIGNALS*

Mr. Philip R. Coursey.

The subject of the recording of wireless
signals is one that dates back almost
to the earliest beginnings of wireless signalling.
As 15 well known the first practical wireless
receiving apparatus used on a commercial
scale employed the coherer acting upon a
relay so that the messages were recorded on
a Morse printer.  Such methods are of little
use now-a-days.

Time will not permit of a derailed account
of all the various methods that have been
or are capable of being used for the recording
of wireless signals, but it may be of interest
to draw attention to some of the methods
that are applicable at the present day, both
for experimental and for commercial work,
and it is hoped that other members present
this evening will bz able to give us their
actual experiences in the operation of some
of the methods here referred to.

After the introduction of crystal receivers
into practical wireless communication work
the recording of signals fell out of use since
such detectors were adapted to the more
sensitive reception of signals by rtelephone.
Even crystal receivers, however, are capable
of operating some form of recording apparatus
and an Finthoven Galvanometer, working
in conjunction with a moving strip of sensitive
phﬂmgriphlt paper may be employed when
taking down iIncoming signals. Such a
method is applicable to CW. reception as
well as to spark, without the use of any
heterodyne.

It is perhaps, aiso, nat so generally known
that a crystal receiver can be used to operate
a wphnn recorder for the direct recording
of 1 incoming signals on a paper mpe. The
operation of an ordinary pattern of relay
with a Morse printer is difficult with a
crystal receiver, and the rectified currents
are small unless the signals are very loud.
Brown’s relays, particularly of the “W?"”
type, are adaptable to L"nrs.taf working, and

*Discussion before the Wireless Society of London,
on Friday, Septenbar 30th, 1021,

can be made to actually give a make and
break contact that can be used to control a
Morse printer. The old Orling jet relay
was also remarkably sensitive and could be
applied to such detectors.

Any means of recording the sounds heard
in the telephones of a wireless receiver may
be applied to any form of detecting apparatus
that can be used with such telephones. The
best known method 1s that involving the use
of a dlcuphnne recorder by means of which
the incoming signals are recorded on a moving
wax cylinder, and subsequently decoded by
car. This method is particularly adapmble
to high speed signalling; as the dictaphone
can be run on a lower s when transcribing
the record. The Poulsen telegraphone, in
which the incoming signals are recorded on
a moving steel tape, as variations in the
magnetisation of the steel tape or wire, is
also applicable to similar uses.

When employing valve amplifiers and
detectors many other arrangements of record-
ing apparatus are open to use. [he simplest
of all arrangements is to make use of the
variations in the plate current of the detecting
valve, which occur when signals are received.
These variations may be used to actuate a
recorder of the syphon type or some similar
apparatus, but without the addition of
further auxiliary apparatus they are not
readily applicable to the operation of a make
and break relay and a Morse printer.

One of the chief problems experienced
in valve work for recording purposes when
using a valve is that if a very sensitive relay
is in series with the valve it will go over to
“ marking '’ and remain there, because of the.
steady plate current which flows in the
valve circuit. There are several methods
of balancing out the effect of the steady
plate current Aowing through the valve
and the receiving relay. "'Lhn].r of these
methods have been used from time to time,
and doubtless there are many here who can
give us their experiences, such as making use
of an appropriate potentiometer fed from
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the plate hattery so that the current through
the relay or other recording apparatus is
m:n-rn.mlhrI at or near zero when no signals
are l'hcrnlr._ received.

Another way in which the steadv plate
current mav be halanced out has n:i.::ntlr
been described by E. F. W, Alexanderson
in a 1S, patent specification. The arrange-
ment is on the lines of a Wheatstone bridge,
and was there described primarily as a means
of receiving C.W, signals without the use of
a heterodyne, but with slight modifications
it can be applied to recording. It consists
of a Wheatsstone bridge made up with two
arms in the form of fxed resstances, and
two arms contaiming three electrode valves
as indicated in Fig. 1. The incoming
signals alter the gnd potential of one of
these valves so that the bridge is unbalanced
and a current thus enabled to flow through
the relay or recording apparatus connected
in the galvanometer arm of the bridge,

I shall be interested to hear if anvone has

folol

Fig. L
Abiridage-t etrewid duie to Al gvindersai,

tried this arrangement, as 1 have not used
it personally.

As regards relays part:cularlv applicable
o valve receptmn mention may be made of
the Turner trigger relay, which may be used
e operate an ordinary make-and- hreak relay
for the recording of the signals on a Morse
printer.

Another form of relay on which 1 do not
think much work has been dnm:, 15 the Hall
relav, in which an air blast is used. The
incoming sipnals cause a h:-ated wire to be
moved in or out of the air blase.  When
tie hot wire is in the air blast the wire s
cooled and its resistance 15 altered so as 10
upset the balance of a bridge arrangument,
and so operates the relay and records the in-
anmg signals. The air blast is arranged to
be in a sound-sensitive condition, so that s
movements can be controlled by the sounds in
the receiving  telephone, which s nixed
adjacent to the air jet.*

The Johnsen and Rahbek apparatus, I
several of its various forms, is applicable
to the recording of wireless signals.  Details
of several of these arrangements have regently
been published in The I irelcss W ovidt

Low frequency valve 'rll'l1|:ll|1hl."l"h- mav be
adapted to any form of receiver to effect the
recording of the incoming signals, and by
using a circuit specially arranged tw he
sensitive to very low  frequency  currents
vreater sensitiveness 1s obtainable,

I'he accounts, which | hope we shall
hear this cvening of the practical working
of these various methods should form an
interesting means of comparing their relative |
merits,

Mr. A. A. Campbell Swinton.

The earliest record of wireless signals
with which | personallv have had experience
were some evperiments made in 1910, by
Aessrs,  Poulsen and  Pedersen, between
Knockree, which is near “T'ralee, on the
Weit Coast of Ireland, and Lwvngbv, ngar

= r

78 Patent PBTHES, pubdislid May 17th, 1921,
§50p The Wireloas Waorkd, 0, July Db, July 250l
August Bth, and Angust Dunthe. 102,
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Copenhagen, a distance of 950 miles. The
arc svstem was installed with a 40 H.P.

generator, and the signals were successfully
recorded at Copenhagen without any relay.
There were no wircless relays then, in fact
relavs were scarcely known except in tele-
graphic work.
crystal

The instruments used were

:-imph‘ a detector and  Pedersen's

. &
‘h'-.l"" 8RR rrj revopd ;r:j"rljli -f,:._l_f.lry\fl_r; pviele i DERDOL

tikker, and the current passed through the
tinv gold wire of an Einthoven string galvano-
meter, which, a]th-m}.h only a few inches
long, had a resistance of several hundred
ohms. When the current passes through
th[" Ery :-rﬂl thl’ “'irL‘ TN LS frﬂ"'l'l "1i'|]l.' tan '\i'i[_IL".
The mition is exceedingly small.  Light is
thrown on the wire from a shit, and then
through a microscope on to a moving photo-
eraphic strip, the slit being horizontal and the
wire vertical.
across the sht s largely magnited upon the
moving tape, and in that way signals were
recorded. You have got to remember that

jumps readily if it hears any sound.

The shape of the wire iself

THE WIRELESS WORLD

the whole of the energy in that arrangement
came from the distant smtion. No energy
was put in at the receiving end, so that the
dt]n.ar.'r of the apparatus  was marvellous.
Fig. 2 shows a portion of the slip that was
recorded on that occasion. [ think this was
taken at 62 words per minute. Records
were obtained ar 150 words per minute
quite successfully, but they were not quite so
clear. Of course, the ‘actual movements
of the gold wire were in the neighbourhood
of thousandths of an inch, but they were
magnihed up to the size shown in the hgure.

I}f. r‘«il'ln.ﬂ"'l" ] ha.d. Tll!thi“h‘ ton d{} “"ETE'I :].I'I'.'
rl:"l.'lflrlilﬂb of wireless for a vear or two .I“l.‘:f'
this, but in 1913 I rigged up an apparatus
for recording signals by means of a mano-
metric Halm-, which 15 a sensitive flame thac
) _ The
telephone of the wireless receiver 1s simply held
against it, and connected with the base of
the chamber, and every time a sound comes
the Hame jumps, due to the changes in air
|'||I‘l,'-q.=-|.4rr.' ]'“ﬂdf' I‘I_'ﬁ' thl" '-'l.hmtinl'“p uf thl:
diaphragm. Fig. 3 shows signals recorded by
this method. T'o get the Fiffel Tower and
the Admiralty a wunph_- arrangement of the
telephone working from a  detector was
used.

From that method | went on o photo-
graphic methods;, and all of the records
shown in Figs. 4 and 5 are photographicallv

Fig 3.
Sl-hl:l]fhr.i rq.rrjnfiﬂ.i i 1013 I'-_l,r hh’rhﬂlﬂl"l'rl-l' _I'Tﬂﬂ'lt et led
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. T . T
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Fig. 4.
Records laken by photogra phic method.
dome with a quick-period mirror galvano- at a previous meeting of this Society in this
meter, the spot of light focussing on to moving  room we recorded a special message sent
photographic paper. by Commander Ferri¢ from the Eiffel Tower.®
I then began recording with Brown's (The sriginal of this message was shown after
relay, and some of vou will remember that  the meeting.) "I'hree Brown relays of different

F|I||I_ .-l_

I rlllll.llll'f:';l"l'ljﬂq v Feecrnd el apia Fror -rln'III|'.li rairEler.

* Firat Presidential Address to the Wimeless :"uH-iu-Tz,' of London, .iH|:|, 2-!*-1. EIEN

471



OCTOBER 20, 1921

s N Dy N

THE WIRELESS WORLD

e —— il . i

‘"'E!“T'

Fig. 6

SNhert ware FFI ¢ SR taken o .lyp.ﬂmﬂ r'rrn.ui'q F.

types were used for this recording, all in
cascade ahd m}t‘kil'tg a H_'.’].'lhﬂn recorder. It
takes some management to get them to work,
but when they do work the resuls are ex-
cellent.  These experiments carry us on
up to the date of the war and the production
of valves, and [ have a number of records

weakened by the incoming signal the magnet
is strengthened and works in the ordinary
way. Another way is to turn the Morse
inker upside down and put the magnetr on
the top instead of underneath so that when
the signal comes it marks. The syphon
recorder you can make work whichever way

from various stations taken with valves. vou like, but here again there is one little
.
-—PJ"J ";‘--" ‘ll'l ."IIHWN. ‘-\ ; ‘PJ - — * h‘.'--' =
Fig. 1.
Ar. L‘HLII'.HL'_'L has referred to the imitations

of valves, one point being that the signals as
they arrive weaken the current, and so, unless
some special device is added, an ordinary
Morse inker makes a mark wht:n there 15 no
signal, and ceases to make a mark when the
signal comes. That can be got over by
putting a relay in series. Another way
to use a polarised magnet for the Morse inker,
and make the plate current weaken that
MAENeE, S0 that when the p|:1'r1: current |s

I
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Fig. B.

|'r-n|ut1I and that is, if vou heterodyne signals,

sometimes, instead of getting what you want,
vou will set space waves, If vou then turn

¥
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Fig. 8,

the record upside down and read it backwards
it will read correctly. In the syphon recording
examples that I have shown the syphon moves
across the paper, making wavy lines. Mr.
Burbury, a member of this ';'nﬂrh.' has made
a n’phnn recorder which works in  the
opposite way.  Instead of having the coil
vertical he has put it horizontally, and instead
of moving across the paper it moves at right
angles and writes like an ordinary Morse
inker. "It gives very pretty signals and is more
sensitive. There is a tendency for it to stick
to the paper, but it makes very pretty records
and 1s more sensitive. | have one or two more
examples of tape to show ; Fig. 6 goes back
to the early days of working with a syphon
recorder and Brown relay. It is a pre-war
'\]'I”rf Wave ]'l'll“\"il'::l' Fl:'tl.'l'l.'-r‘d wlth H | Hrl"l'ﬂp'"

Faey.

RECORDING WIRELESS SIGNALS

LA R R R NN E NN EE NN EENEE RN R

FL FL

Fig. 10

relay and a syphon recorder. When the
natural frequency of the Brown relay was
made to correspond to the very low frequency

= e —

FROM THE EIFFEL TOWER PAHFq

RECORDED OW A CREED TfPE*FﬁIHTFHG!

RECEIVER AT A MEETINM OF THE WIRELESS

SOCINTY OF LONDOM ON THE OCCASIOD OF

| AN ADDRESS BY MR & A CAKPRELL 5H|HT3H|

Fig. 11.

of the alternatons you got better effects.
You got a dash with a lot of dots, the dots
t'ﬂ:'”'ll_'"' |'['|.i'|.dl.' 'L"E! |:1-r r:'m:r 0or ﬁ\"'.‘ ‘Smﬂ]lf‘r dl'lr'q‘
Fig. 7. On the other
hand, if yvou damped these you got an effect

as In the n}:t'-l:fnu:r:,

T ransmiasion froom Horsea received on a frame aerial
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likethatshownin Fig. 8, which is more natural.
It is a pre-war short wave message received
with a Brown relay and a syphon recorder.

We now come to more modern things—a
Creed perforator. Fig. 9 shows a specimen
of the Creed perforated strip with the corres-
ponding printed tape. Fig. 10 shows the
same thing taken with the undulator. Fig. 11
shows some of the Creed slip received during
a meeting of this Society last year.}

Those who work with a syphon recorder
may not be aware that you can get syphons
.of silver tube. The ordinary syphons are

W

THE WIRELESS WORLD

a six-valve amplifier, composed of three H.F .,
one detector and two L.F. valves, in conjunc-
tion with a three-valve amplifier for very low
frequency current. A separate hnr:mdvm:
was used.

Capt. H. de A. Donisthorpe.

In the absence of the designer 1 have
pleasure in reading you a.brief description
of an ingenious device, patented by Mr. F.
Haynes, for the purpose of recording wireless
signals. 1 personally have seen this apparatus
under working conditions, and can testifv to
its reliability.

i

v

Fig.

made with glass and are apt to break, and they
get stopped up and when you are cleaning
them they are liable to break. It may not
be known to everybody that vou can get
silver tubes from Messrs. Johnson and
Matthey which are as fine as glass syphons,
and you can bend them into any shape
without breaking them. The greater number
of the more recent records | have made
were done with syphons of that description.
Fig. 12 shows a specimen of transmission
from Horsea, taken on a syphon recorder,
using a one-metre diameter frame aerial and

t Mesting _ui' the Wireleas Bociety of London,
Nov. 18th, 1920,

—a} -~~~-~i|||+—

13.

I am afraid that this is rather a repetition
of what we have heard from Mr. Coursey
concerning the invention of Alexanderson,
but perhaps it will interest some if the device
of Mr. Haynes is described at length, and,
with your permission, 1 will just explain the
diagram of connections(Fig. 13) of the circuit
emploved
Action.

The system introduces the well-known
Wheatstone bridge. Valves are arranged
in two opposite limbs of the bridge, and
resistances in the other two. A sensitive
polarised relay, such as a Post Office standard
“B" relay, or a Siemens' relay of the type
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popular among experimenters, :I'EFIHEE the
bridge galvanometer. The relay is joined
toan inker. The bridge is balanced by adjust-
ing the resistances. Amplified oscillations
are applied to the valve grids by means of an
oscillation transformer having two m:l:ptmiem
tuned secondaries. Valves of the * steep
curve ' type are used, such as the “ RMR?™
type. The grid potentials are controlled by
means of potentiometers, and the valves have
uond rectifying properties.  Fluctuations of
grid potential give rise to currents in the
valve plate circuits, the effect being equivalent
to a drop of valve resistance. The direction
of the 5ecnnda.r_'|.r windings of the transformer

is arranged in such a way that elt‘:h‘-"‘hffl'-

oscillation causes the effective resistance of: -

each valve to drop in turn. Thus, wheh
using good regtifying valves each oscillation
will cause a direct current to flow across the
bridge relay for a duration of time almost
equal to that of oscillation, and each half
oscillation is made use of. Moreover, the
value of the current through the rela_'.r is
greater than the plate currents of the valve,
A rtrain of undamped oscillations gives a
direct and practically unmterrupted current
through the relay. A damped train also gives

a direct current, but of an m::reaumg and then
diminishing value, and quite suitable for the
operation of the relay.

An alternative arrangement is to detect the
signal by means of the usual heterodyne and
detector arrangements and apply the ampilhed
signals to the bridge valves. In this instance
“R” type valves may be used with gnd
condensers or grid cells of suitable value to
control the grids and render the valves stable,
Design,

The valve bridge is constructed in the
form of a panel and provided with valve
holders and flament resistances. The fla-
ment current should be adjustable to a critical
value. The halancing resistances are variable
and have values of 5 10, and 20,000 ohms.
It is convenient to arrange a switch to dis-
connect one of the valves from the bridge and
substitute a resistance in its place. This
resistance has a maximum value of 1,200

ohms, and is variable in steps of 100 ohms.
Potentiometers control the grid potentials.
The high frequency transformers which are
rotatable are arranged in a box beneath the
panel. Low frequency transformers are also
provided for use when the instrument is to
be operated on magnified signals at note
frequencies.

ﬂprr.:maﬂ

The instrument is easy to operate and
entirely stable, and will run without further
:d_]ustmem: when once set up. The relay
operates on all signals that can be heard and
the valve bridge on occasions appears to be
more sensitive than telephone receivers.
Signals that are difficult to read are printed out
in a reliable fashion. Tuning adjustments
are critical, and although jamming may be
heard in the telephones, the inker rarely
records simultaneous signals. The current
supplied to the relay is usually sufficient to
render its adjustment easy. For example,
when used in a Siemens’ relay with adjusting
screw, the screw may be turned through a
complete revolution without upsetting the
working. Ship stations give clear marking
on the tape and for C.W. signals it is usually
only necessary to employ one valve in the
hrldge, replacing the other with a resistance.
The C.W. signals are, of course, recorded
without self or separate heterodyne, and the
dangers of causing interference by oscillating
receiving circuits obviated.

Mr. R. E. H. Carpenter.

In approaching the problem of the operation
of printing telegraph apparatus or of automatic
call devices from radio ulgn:is, it is necessary
to take greater precautions as regards the
accuracy of signal form ; that is to sy, the
accuracy of duration of dots and dashes,
than is required when receiving by ear, or
when the signals are inscribed on a tape by
some form of syphon recorder, or a
Wheatstone receiver.  More particularly is
this the case when high telegraphic speeds
are to be used.

Further, for the operation of the relatively
heavy mechanism involved, it is almost
alwavs necessarv to insert some form of
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mechanical relay between the valve circuirs
and the apparatus irself.

Again, this relav will generally have to
operate at the Mlorse rhythm irn:qu::nr:t,
and not, as in the case of oral reception, at
the beat note frequency produced by the
heterodyne. 1’0 achieve the last nh;ec: it is
generally found convenient to rectifv the
radio-frequency beats to an audio-frequency

at some stage in the amplification scheme,

THE WIRELESS WORLD

a scheme as this, since the relay 15 fed direcely
from circuits intimately associated with the
tuning apparatus, that adjustments of the
relav, without disturbing the tuning, become
difficult. This method has, however, h:-::n
used to some extent by the 1p4r,-a|n:r and i
certainly a highly sensitive one, since it |-..,,
of course, possible (although dispensing with

a separate heterodyne) to tune exactly w the
frequency being received.

Flia.
T.Ilu .Hl.llﬂ“'ﬂ T

to further amplify the bear note, and, finally,
to again rectifv the bear note to a Morse
rhythm trequu.nu_ Ie is, quite
possible to amplify the rodic !rl:d.|u1:r'|l_1. only,
to dispense with a heterodvne, and to rectify
the radio-frequency currents l.{lr:.'-l.t to Morse
frequency, without the use of any beat note.
It is generally found, however, that in such

ey £r,

14,

I do not propose to concern myself very
greatly with the radio circuits to be employ ed,
since these do not present any very special
diferences those |1ah[tu.’-1|]ll.' used  fFor
the telephonic method of reception ;
that it seems desirable to point out that for
continuous working, particularly at high speed-,
the employment of a grid condenser for

I ronm
:_'.'l.l.'L‘l_‘IT
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rectification is undesirable on account of the
liability of strong strays to cause temporary
paralysis of such a circuit. We will therefore

direct to the consideration of the methods
which the speaker has found convenient for
the application of relays to valve circuirs.

In the first place, it was found that whilst
a number of sensitive relays were available
all those tried had some disadvantage or other
from the point of view of either—{1) stability
of adjustment and general robustness ; (2)
firm and steady contact pressure ; (3) ability
to work at high speeds, (4) sensitivity ; or
(5) transit time,

The moving coil relays, whilst highly
sensitive, are, generally speaking, not at all
robust mechanically, and the contact pressure
and freedom from bounce leaves much to be
desired.

Furthermore, they are genemlly quite
unsuitable for up-:ratmn at high telegraphic
speeds, their transit time being very ‘high.

The standard form of a P.O. relav is not
very sensitive, and necessitates the pushing
of amplification to a higher degree than is
desirable. Some forms of Siemens relay,
whilst more sensitive, show a tendency to
bounce at the contacts, whilst other designs
of relay at present on the market, for which
a verv high degree of sensitivity f‘a'. claimed,
were found to be unstable in their adjust-
ments, and to require for reliable operation,
a very much larger current than thar stated
to be necessary for them. An atempt
was therefore made to design a relay which
should be free from the defects enumerated ;
the result—so far as the external appearance
of the instrument goes—is shown in Fig. 14,
‘I'he magnetic circuits employed, shown in
Fig. 15, are similar to those used by Crom-
well \"a.rh:}r as far back as 1856. The
proportioning and general design of the
instrument, however, on which depends
mainly its performance, is totally different.

On extensions NS of the cores of a held-
magnet, Fig. 15, are threaded packets of
laminations PN, PS5, forming the pole-
pieces between which the laminated armature
A is pivomlly mounted. This armature

is embraced by the signals coil 5C, which s
fixed and does not move with the armature.
When the armature is at rest some of the
flux crosses the polar gaps as at B, C, D, E
(Fig. 15 (a)). A proportion, however, will
travel ©via the part XY (Fig. 15 (a) ). It
will thus be seen that the adjacent polar
faces of the field magnet and armature have
more flux than the distant faces, and that
the armature will be held over even though
the sigmlling current which placed the
armature in that position has ceased.

On the setting up of a signalling current
in the nppm.lte direction, a sufficient magneto-
motive-force is provided to annul the fux
XY, and to set up a flux X'Y’ (Fig. 15 (8) )
in its place; thus the distant polar faces
will have more flux than the adjacent faces,
and the armature will experience a torque
which will begin to move it as indicated
by the arrow.

The contact 15, of course, mounted on

ferh Fig. 15, ib)

the extension of the armature A.  “L'he hase
casting on which the relay is mounted and
the relay irself, have purposely been made
somewhat massive, and the bias adjustment
screw, the milled head of which may be seen
projecting on one side of the relay in the
photograph (Fig. 14) is of the differential
type, giving an extremely hne adjustment.
The whole design has been made robust, or,
as our American friends would say, ruggtdj"
so much so, that the adjustments of the relay,
once having been made, will not generally
have to be disturbed untl 1t becomes necessary
to re-burnish the contacts or clean the
instrument.

With regard to sensitivity with a winding
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of 3,200 ohms resistance, a current change
of 1/10 milliamp is quite sufficient for
‘reliable working at speeds up to about 100

per minute. The relay is inserted
directly in series with the anode of the last
valve of the note magnifier, a parallel con-
denser of suitable value to by-pass the audio-
frequency component of the anode current
being connected across the relay windings.
The grid of this valve has impressed on it a
negative voltage sufficient to reduce the anode
current, when no signals are being received,
to something of the order 0-01 milliamp.
Using an ordinary R type triode with an
anode potential of 100V, this condition will
be realised with about — 12 o — 15 vols
on the grid. The objects of applying this
negative voltage are four-fold.:

Firstly : To make the valve function as

a rectifier of the audio-frequency currents -

to transform them to unidirectional pulses
of Morse rhythm frequency—(the audio-
frequency ripple is smoothed out by the
condenser connected in parallel with the
Felay . . .

Secondly : Since the valve is now operating
at a point well down below the lower bend
of the characteristic curve interference of
small amplitude, such as that due tw the
nearby presence of running motors or the
faint hiss and growl almost always audible
when valve amplifiers are being used, will
not affect the bias of the relay. This will
be seen from a consideration of the fact that
no appreciable change in the anode current
takes place unless a signal of sufficient
amplitude is tmpre-ssed on the grid to carry
the operating point round the lower bend
in the characteristic curve.

Thirdly : It will be found that most
relays are rendered relatively insensitive
by ‘the presence of an appreciably steady
current, that is to say : that a change of from
n-u:-thing to | /10 milliamp is far more effective
with most relays than a change of from say
0-5 to 0-6 milliamp.

Fourthly : When there is a high negative
voltage applu:d to the grid of the valve the

internal resistance of the valve 1s also hlgh

THE WIRELESS WORLD

Now the time taken for the current in a
circuit containing inductance and resistance to
rise to within 1/« of its final value, is
given in seconds by the expresion f = %
It will therefore be seen that by keeping the
erid at a higher negative potential it is possible
to use a relay of much higher inductance and
therefore greater current sensitivity than
would otherwise be permissible without
making the operation of the relay sluggish,
particularly at high speeds.

Finally, the filament of this last valve is
dimmed to such a point as will slightly reduce
the current change available on the weakest
signals from which it i. desred to work,
received from the corresponding station.

Under these conditions, the signal will
always sweep the valve from the bottom to
the top of its characteristic on every signal,
and the maximum and minimum currents
will both be rigidly limited. Hence, varia-
tions in strength of the received signal will
not cause variations in the relative duration
of marks and spaces ; that is to say, the bias
of the relay will not be affected. Further,
if this precaution of dimming the filament 1s
not taken, a powerful atmospheric of the click
type, although of too short duration in itself
to cause much disturbance, will so much
increase the current through the relay as to
leave the iron in a magnetically sarurated
condition, and this effect may take an appreci-
able duration of time to disappear.

Using the precautions briefly outlined it
is found, provided the filament batteries are
kept properly charged, that the apparatus
can be left set up, and that on swirching on
the flament batteries the whole gear will
immediately bl:l-ﬂl'l to function perfectly
without the necessity for making any Ed_]'l.lﬁtv
ments whamoever. Whilst these precautions
are particularly applicable to mechanisms
other than syphon recorders or the like, it
will be found that their adoption in ordinary
recording systems will stabilise, and help to
make reliable the operation of the latter, and
will tend towards the production of uniformly-
shaped and easily-legible signals.
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Various types of bridge connection, designed
to supply the relav with complete reversali
of current have been tried, but are not, in
my opinion, worth the extra complexity
involved.

ment, is permissible, than would otherwise
be the case.

I have in addition two picture slides which
illustrate the undulator of Messrs. Creed & Co.
Fig. 16 shows an undulator. The instrument

Fig.

The £ wlealerdor.

All svstems of printing telegraph apparatus
do not, of course, need such very high
accuracy of signal torm as the preceding
remarks might supgest. With a  Creed
receiver in particular, there 15 a very large
tolerance of distorted signal.  As an example,
it may be mentioned that when working at
100 words per minute the receiver will
accept and print perfectly signals distorted
to an extent of 27 per cent. of a dash length in
cither direction.  As;, however, distortion
will occur as a result of atmospherics, and in
the case of high power stations—as a resulr
of the dificultics encountered in keving, it
i!‘l dﬁfrahll‘: (1] d” l:ﬁ'r.'l':l.-' rh“lg I'H'I"\'h'l hl ¢ fuy
eliminate distortion and changes in bias
at the receiving station.  Furthermore, when
this is done, a larger margin of speed variation,
as between the Wheatstone transmitter ar
the sending station, and the receiving instru-

is a moditied form of robust syphon recorder,
with a little electric motor for driving 1t

Fig. 17.
f.'l.rl”{l !Frr;:ﬂ'llluf rl_lr ;.”l‘ulll!.rnll'nr AR sl Fidd dw
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In the brass box seen in the illustration
there is a continuously variable gear which
<ontrols the speed at which the paper is
moved forward, making it possible o reecive
signals at any speed from the slowest hand-
sending up to about 250 words per minute,
At the hack of the base will be seen a stud
resistance which 15 connected in shunt with
the recording part of the instrument for the
<ontrol of the amplitude of the current which
passes through the coils,

Fig. 17 shows quite roughly the movement
of the recording portion of the undulator. It
will be seen that there 15 a double-pole electro-
magnet controlling the movements of a
vertical spindle, with two little bar magnees
on either side of it. The milled head seen in
the diagram is for opening or closing the
electro-magnet, thus controlling the amplitude
of the signals and, to some extent, their
form. The signalling current is passed through
the electro-magnet. The instrument works
best with complete reversals of current,
which are, of course, readily obtained from
the two contacts of the controlling relav.
Two coil springs may be seen in the upper
part of the diagram, which serve to hold the
syphon in a central position on the paper
when no current is flowing. A milled head
screw adjustment (not shown in the diagram)
is provided for these springs, and the damping
of the movement can be varied by altering
the pressure of the svphon tube on the paper
Strip.

Fig. 18 shows an example of the tvpe of
signals produced by the instrument. These
were received at a speed of about 70 words
per minute.

{ Disrassion to be coutieu-od dn mexd iasue.)

A “WIRELESS" TESTIMONIAL.

N Geateful Apprectation

e Bk gl hicd Cia ] B b =] el B
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w6 P e e et S el o B et
md e el ok By mghag ey shumaay o gl podieps ag dgam
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IrPaE e sl s g FTr s el
e LT M ]

Thy i s i el B 1l on wa wl
halnd sy dhe e g ol (T reme
ot b gy cwigy s gk g
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:;'I::-nh-i-lllll.'l-_ ] g
B iy 1 ks e relsasas bregls b i egmiEen W s

e e by o] wmadyy oyl sl dpr od Jaoy oL iEEc

T ||i|p|,|;,|||in Jg.]:;uwn nhu'rr Wiks Hwﬂ.h:l_ﬁ:l I =
wireless amateur in Ameriea for  his vul.uninrz.-
services rendered in eonnection with the disermine-
tion of Wireless Telephone reports of the recent
Dempsey v Carpentier fight,
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HIGH FREQUENCY TRANSFORMER AMPLIFIER—II.

A GENERAL

CONSIDERATION OF

THFE ACTION (OF THE

TRANSFORMER

N our last article, in describing the action

of the resistance transformer amplifier,
it was stated that the high frequency voltage
drop across the anode winding was communi-
cated to the grid of the next valve through the
medium of the capacity between the two
wimlings of the transformer (not, h:' It noted,
the <elf capacity of each winding, which
a.hnuld he kept as small as possible). Tt s

sometimes found that on the longer wave-
lengths :hj:. capacity 15 not sufficient for good
results, in which case a fixed capacity con-
denser 15 connected botween each anode and
the succeeding grid, as shown dorted in Fig. 1
The best value of capacity should be deter-

mined experimentally.

oot A=A
Fig. 1.

Refore proceeding to conzider the design
and construcnion of H.F. tﬂnhﬁtrmrﬂ, con-
sider briefly the working of a reaction coil
in l:nn_]unc'tmn with sui:]"l an amplifier.

Fig. 1 shows diagrammatically a three-
valve ampliner with two high frequency
transformers. A reaction coil may be connected
either in the anode winding of No. 2 valve,
the grid winding of the third valve or the
anode winding of No. 3 valve. This winding
should couple into the inductance of the
oscillating circuit LC. It is well known
that for a set to “react” or "oscillate,”
it is necessary that the main inductance
and the reaction coil should be so connected
that the direction of windings bear a certain
relation to one another. With a reaction
H.F. amplifier it is found that under certain

conditions the direction of the reaction
coil reverses, which means that the reaction
coil leads have to be reversed.

These conditions are :(—

(«] When the number of H.F. mag-
nifving valves is altered.

‘b) When changing from below 1o
above the natural wavelength of
the amplifier.

The reasons for this are as follows :—

w) Ifa signal coming on to the grid of
the frst valve makes the grid potential
a little more positive, there is an increase
in the anode current.  This increasing current
in the anode winding of the transformer
induces a voltage across the grid winding
of the transformer, the direction of which
voltage, according to l.enz’s law, is such as
t> make the second pgrid more negative.
If the grid of this valve is more negative
irs anode current will be reduced, and the
voltage induced across the third valve grid
winding will be such as t make the third
erid more positive, again in accordance with
lLens's law.  To summarise this, if the first
grid 5 made more positive then the third
and ffth will also be more positive, while
the second and fourth will be more negative.
From this it will be realised that as the polarity
of the valves changes the direction of the
current flow in the reaction coil is reversed,
thus necessitating a changing over of the
reaction cull connects for oscillation.

The reason for the reversal of the reaction
coll when passing from below to above the
natural wavelength of the umplifier is not
so simple, but is fairly obvious.

Stated briefly, it is this : At the natural
wavelength of the amplifier, assuming that
the :rann.ﬁrrmer has inductance and self
cap;nw, the inductive reactance and the
capacity reactance neutralise one another,
and the phenomenon of resonance takes
place, the amplitude of the current being
limited only by the resistance of the winding.
[f the wavelength is less than the narural
wavelengrh, the ‘inductive reactance is greater
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than the -:apn.{:m reactance  and the
current will lag behind the applied oscillating
voltage, and its value will be limited by the im-
pedance of the circuit—the difference hetween
the inductive and capacity reactances. If
however, the wavelength is above the natural
wavelength of the amplifier, the capacity
reactance will be greater than the inductive
reactance, and the current will lead the applied
oscillating voltage, and will be limited by
the impedance of the circuit—the difference
between the capacity and inductive reactances.

It will thus be seen that in passing from
below to above the natural wavelength of
the amplifier the direction of the current
Aow has been reversed. Hence in order
that the set may oscillate, the reaction coil
must be reversed.

A little thought will show that for a
multivalve transformer amplifier o oscillate
with one reaction coil having either one,
two, three, or more valves In circuit it is
necessary to so design the reaction coil that
the set will oscillate satisfactorily with one
valve. Then as the number of valves is
increased, and the current changes become
larger, :he r:uuphng hetween the reaction
coil and main inductance may be weakened,
by separating them, in order to obtin the
best resules.

The amplificatisn valve ot a transformer
amplifier.

A valve is said to have an * amplification
factor " of sav 5 when a unit change of grid
potential gives the same change in the anode
current as a change equal to 5 units in the
anode voltage would do. With a multivalve
amplitier, if the frst valve gives a voltage
magnifcation of 5, the second valve will
give a voltage magnitication of 5 times 5 = 25,
because the voltage change of its grid is

L2
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3 vmes the voltage change on the hrst gnid.
A third valve will give 5 times 5 times 5,
equal to 125 voltage magnification. This
assumes that there is no loss in the transformers,
However, with copper wire transformers,
the loss will be very small at the resonance
wavelength, and the amgplification per value
will almost equal the amplification factor,
but with a resistance transformer, owing o
loss due to the resistance of the windings, the
voltage amplification per value is considerably
less than the amplification factor.  For
example, the voltage amplification of a valve
with an amplifcation factor of 5 will be about
3 when used in a resistance transformer
amplifier. This difference will be appreciated
when it is realised that instead of 5 times
5 times 5, equal to 125 qumed above, this
would become 3 times 3 times 3, equal to 27.
From this the importance of making ex-
tremely efficient transformers for resistance
amplifiers will be realised. To obtmin the
best efficiency the resistance of the trans-
former should be approximately equal to
the anode resistance of the valve when the
grid is at the normal working potential.
This valve is of the order of 30,000 ohms,
and therefore, to obtain an efficient trans-
former, the winding must be done with the
hnest wire obtainable so that the reguired
resistance mav be obtained on a small former,
and thus keep down the self capacity ul'
the winding.

In the next issue we hope to deal with the
method of measuring the voltage amplification
at different wavelengths, and thus obtaining
the true maximum wavelength of the ampliher.
Also we hope to deal with two or three tvpes
of transformers.

::Tﬁ‘ be comtinied. J

SHORT WAVE ATLANTIC SIGNALS

A PLEA FOR GENERAL CO-OPERATION
ATTAIN

Date and Time of the Signals.
As announced 1n the Seprember 1 Tth tssue
of The I ireless B srid these Test Signals will

IN A GREAT EFFORT ‘10
SUCCESs.

will be transmitted by American experimenters
cacheveningeommencingatmidnighe, G.ALT,

from Dec, 8th to Dec. 17th, inclusive.
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SHORT WAVE ATLANTIC SIGNALS

Wavelength and Power of Transmitting
Stations.

The wavelength which will be used by
American transmitting stations is 200 metres,
and the power will not exceed 1,000 watrs.
It is to be expected that there may be some
slight divergence from the exact wavelength,
but this is unlikely to exceed about 15 metres
either way.

Number of Transmitting Stations.

It is understood that, at a Convention of
the American Radio Relay League held in
Chicago, August 3lst-September J3rd, the
wildest cheering greeted the announcement o
the Transatlantic Tests, and applications to
take part were made in hundreds. We are
informed by the American Radio Relay
League that there will be, in all, ten or
fifteen thousand transmitters, both spark
and C.'W., taking part in a preliminary dis-
tance test to be carried our in America,
and those who are the most successful will be
chosen to transmit for the Transatlantic
Tests.

Prizes for Successful Competitors.

A number of valuable prizes are being
offered by various manufacturers of wireless
apparatus to be awarded to those who are
successful in the reception of the signals.
Particulars of these prizes will be given
in a later issue of The Hireless Horld.

The Importance of the Tests.

One can hardly over-estimate the scientific
interest which the successful reception of
short wave signals over this distance would
Create.

How to Enrol for the Tests.

All who wish to take part in the endeavour
to receive the Transatlantic Signals should
send in their names to Mr. Philip R. Coursey
(who is the organiser on this side of the
Atlantic), cjo The Wireless Press Lud,
12-13, Henrietta Street, London, W.C.2.
The following particulars are all that is
required :(—

1. Name.
2. Address.
3. Type of receiver to be used.

4. Size of aerial.

5. Greatest distance from which short
wave signals (1.e., under 300 metres)
have been heard.

America’s Enthusiasm.

American amateurs have considered the
question of sufficient importance to vote a
considerable sum of money, through the
American Radio Relay League, to send over to
this country one of America’s experts in
short wave reception, in order that, in en-
deavouring to get the signals, he may know
for himself the difficulties to be encountered.

There 15 no doubt that the American
amateurs, in sending over a representative
to this country, do so with a feeling of con-
siderable assurance that he will meet with
SUCCEss,

Now it is not to be thought of that English
amateurs should stand aside and watch our
American friends achieve the success so fa
denied to us, who have already had the
advantage of a rehearsal in the Tests con-
ducted last year. The American magazine
@.5.T. commented on the lack of success
in the Tests carried out last year in the

following words :—

Buch tion im & new feld for British
exparimentars, and they hardly can be
expected to show the same performance as
an American dyed-in-the-wool ham who has
learmed how to get amateur DX only after
years of patient struggle. We have tested
most of the circuits used by the Britishers,
and find them one and all decidedly inferior
to our standard Amencan regenstative circuit
using wvariometer tuning in secondary and
tertiary circuits. We would bet our new

spring hat that if a good U.5. amateur with
such & set and an Armstrong Buper could
be sant to England, reception of U8, amateurs
would straightway become commonplace.

We do not mean to deprecate the loyal
co-operation shown by our glish confrires,
however. For the admirably complste way
in which they go into a problem we have the
groatest respect, and we are most sincerely
grateful for their interest and enthusisatic
co-operation in this, our frst attempt to get
overseas on schedule. We will all hope for
better luck next time.

If our efforts were so criticised then, one
dares not think what will be said if a ** good
U.S. Amateur” must come over here to
show us how it should be done !
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WIRELESS CLUB REPORTS

NOTE,

UDierder thia heading the Editor will be ;ﬂi sidd fo m'rv ;-H.Mrﬂ;.h'ma s e grivita ef Hie B T l-‘f Wireleas

Clubs mud Societies,  Such reports showld be submtted wthow! covering lefter in the cxoet form an which Hu-y
are bo_mp pear cnd o8 concise ms possible, the Editor reaerving the righil B edd if ond coarford the e ports of NECERRAFY.

The Editor will be pleased to consider for publication papers of unusual or special interest
read before Societies.

Wireless Society of London.

The next meeting of the Society will be held on
Wednesday, Oetober 26th at 6 pon. at the Institu.
tion of Electrical Enginesrs, Victoria Embankmmenn.
A short paper entitled ** SeLecTiVITY I8N WIRELESS
Tramsmission anp Recerrion © will be read by
Mer. M. Canp, It is hoped that members will
contrabute to the discussion.

Tea will be served in the building at 5 30 p.m.

The West London Wireless and Experimental
Association.

{ A filiested with the Wircless Society of Losdon ).

Hon, Secretary, Mr. Horace W, Cotton, 19,
Bushey Hoad, Harlington, Middlesesx,

The members of the Association enjoved a pecord
meating on Thursday evening, September 23rd.
It was very gratifying to find all members with
one exception tumed up in strong force with their
friends to welcome Capt. W. R, H. Tingey, who
had arranged to give a lecture and demonstration,
having brought a vast amount of appamtas with
huim.

At 7.33 pom. Capt. Tingey commenced his lecture,
ancd with use of lhltc‘l:hnlrd diagrams, went fully
into various cireuits which, with his large experience,
he recommended to amateurs (o commenes with,
Capt. Tingey had kindly arranged for his station
2LW to transmit gramophone musie for the bensefit
of those present, and from 7.45 p.m. to 8 p.n. the
audienee was able to hear the music u.n-:r;-hil:u-n-
by mid of a  louwd speaker.”  From the applaoss
which burst forth upon the lecturer it was svident
that the results were exeellent,

The President, Mre (3. Oxford, mowved a ey
hearty vote of thanks to Capt. Tingey for =ucl
i good lecture, and this was fully: confimmed
by all present in the usual manner.  After the
meting all were invited to inspect the apparatus
which filled two ]ﬂ.t‘Eﬁ tables, and great inbersst
was centred upon the set of calibrated induotances,
which plaved a large part in the demonstration.

Mootings of the Association are held every
Thursday  evening st Belmont Road  Schools.
l‘.h.IH'“'.I!'k, rrl_“‘. m'ﬂ"l’l!ﬂ!l.}' w||l I:H‘\'ﬂ‘ Tnl.li.']l ITIIHHII]"
Wi umeun'ri[.; .ﬁh:l.-' 1-'I:|-|'.|Hil'.iuu rH-||r|-1'I'.'|:r|J_i; Lhe Asscamn-
vion with regard to membership, routine, ete,, #1e.

North Middlesex Wireless Club.

{ A fliated with the Wireless Society of Lovdon, )

Thes Tdth !Im-'rli.ug of the North  Midldleses
Wireless Club was held ar SBhaitesbury Hall,
Howes Park, on October Sth.  The chair was taken
hy the President, and after the minutes of the
previous meeting had been read, the Chairman
announced that by the kindness of Mr, W, W,
Burnham, l|=]1_1|:|-l'|1_|-rpl1.' piatla woulld be sant at B o'elock,
from  Blackheath, The Club’s set, in charge of
Mr. L. C. Holton, was connected up to the asrial,
and at the appointed time Mr. Burnham’s voice
was heard sending greetings to the Club, He

then announced that he would put on some music,
and the audience were then treated to s selection
of elassical records.  So clear waa the music that
the secretary, who had seriously debated whether
he should go to a local concert instead of the
Club that night, decided that he had done well 10
come Lo the meeting.

“rllﬂﬂ ‘Ii‘li" FRLET WS lihi.ﬂlll-'l{, '.“r. H-llrﬂhﬂ:n
wished the members * Good night,” and  closed
elown,

Haom, Secretary’s address = Nithsdale,” Eversley
Park Hoad, Winchmore Hill, N.21.

Folkestone and District Wireless Society.

| A Filimtedd with the Wirelvss ."b'm:q'ri'y uj Feevmelone, )

Hon, Secrstary, Mr. H. Alec 8. Gothard,
AMILR.E. B Longford Terrace, Folkestone.

To open the winter sessions, the members of the
abwwve Society, by kind permission of the President,
warre ghle to Py a vi=it 1o The local power station,
o Sunday  afternoon, Oetober 2nd. The Viee.
Chairman, one of the engineers.in-charge, vers
kinudly conducted the party round, explaining every
thing i detail.  Starting ot the point at which the
coal was fed into the furmaces, the party proceeded
thirough the station, sisiting  the \l'u:rrh.u.hn-]'ri.
penerating plant, switchboards, ete., finishing up
with a climb of 40-30 step= to the top of the cooling
T,

Mewdiere whn eimibod the locad Power Stofion,

It was announeed that the next lecture which
will b illustrated by lantern slides will be given
by 3. H. A. Eccles, on " The History of X-Rays.”
This will be held at the Crovdon Polytechmie on
November Sth, 1921,

It was statedd that Mre. E. M, Spink had, owing
1o bisiness matters, fouwnid he was unable to carry
on with the Secretarial duties, and accordingly
resignedd.  The Society  thereupon unanimously
elected Mr. B. (lapp. Meadmoor, Brighton Road,
Furley, who will be pleased to receive applications
Frosrmi 1||1i=rrriir|;: ||1i~|n|‘|-|=r-,
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O Wedpesday, Octolwer Sth, thie usual monthly
nweting was held a1 Hodguarters, st 7.30 pan.,
Mr. A H. Ullyert, F.RAE, in the claar. After
thie mminutes of the previous ineeting bl beea mead
and confirmed, the meeting proceeded 1o amend
Rule 3. This waa carried threough, amd in future
will read as follows: * That no person be eligible
for full membership until he has attained the age
of 18, but by apecigd nomination of the Committes,
s person under 18 vears of age, may b elected to
as=pciale membership.™

Two gentlemen were elected to full meimbership,
anil one to associate membership.

The Committes have decided o
pot pone the Socioty's exhibition,

Full particulars s to membeeship, oo, iny b
eibstained on application to the Hon, Seeretary.

Croydon Wireless and Physical Soclety.

i A fFdiated serth the Wircless Nocicty of Lowdon.)

Hon. Secretary., Mr. B, Ulapp.  Meadmoor.
Brighton Hoad, Purey,

The first meeting of the 192122 secaon of the
Crovion Wireless and Physical Society, was beld
il the Central Polytechnie, Urovilon, on Cherobser 15,
1421, Dr. H. A. Eccles in the chair,

Captain  Donist hor gave B Very interesting
lecture, accompaniesd by demonsteations on * The
Application of o Magnetic Field o Thermiomie
Vialves, ™

The lecture was enthusinstically reevived by the
mwmbers present and was  followed by s keen
dliscussion. A hearty vote of thanks was then
avitrorded the lecturer.

Glasgow and District Radlo Club.

i A flited with the Wirelvss Society of Lewdos.)

Hon, Secretary, Mr, Robert Cwarlisle, 40, Walton
=treat, Shawlands, Glosgow,

T|1r- .||||||1h|1 Rl'hi"rll.l. r||l1=r;4|.|_' WA= ]|1-'i|] LIET ]
Wenlnewday, Septomber 2Bth, and therne was w
poii] attendanee of e,

The Hon, Secretary presented the annual veport
and Minancial statement.  The former showed n
rovcord of 23 ordinery rpeetings=, and ones out-door
rulhﬂ-‘l‘iug. lwhi |'|Il:ri||g 1 b s jLutI! |'||:tr-u:‘::|r wclnils
the latter diselosed, alter mecting all expenses,
a suibstantinl balanee.  This was considered [atis.
factory in view of the expenditure incurred in
eomnection with the traos-Atlantee tests m thee
varly part of the venr, and the focr that the s
il ipeormae: was clerivasd :-.uld-!:.' freeen  vnpeopng bsers"
=i bmeriplions,

{Mheers were elevted for the ensuing se=sion.

Before vacating the choare Mr, [hewar paid o
handsome tribmte fo the retinng Prosident,  Mr,
Hulwrt Watson, Jor,, for bis past serviees to the
Clule, smad axprosssd the pegret and disappsointment
of the members that business armsngements pre.
verted Mr, Watson from offering him=elf for re-
eloction. It was uneanimously resolved that the
seerotary write aecordingly to Mr, Watson, wlio
s the Founder of the Gilasgow and Th=imer Radhio
ks,

Mr. E. Snodgrass then took the chair aned maidle

termnpaoraridy

It wa= decided to continue tlie fortnightly meet -
inge, anl the opening mght of the seasion will be
haehed ave the Club-romm, 206, Bath S reot, commeneing
A0 pom, At this meeting Mr., E. Snodgrass will

ive a lewture on " The Thewry of the Thermionic
‘alve.”” Part 1. Part 11 of the same subject will
be given at the following meeting, on October
2uke i,

The fortheoming  trans-Athantic Amateur Test
wis undler consuleration, but as it was lelt that
paerticipation in these tests would be prejudicial to
tlis best intens=ts of the Club, it was decided not to
eniter.  Nevortheless, if any  imdividusl  member
wishes to enter, the Club will give him all possible
a=istanee by lonning apparatis, eic,

A n:l.'l]u.hm: 15 bearge !:Il'l-'l“’lrl"l". el will ks jasiead
top veaeayeheers .-=|:|1:|:|"I|1'|.'.

Members are reminded of their annual subscrip-
tion of Dk, which fell due on October lat,

The Becretary feels certain there is still @ nombser
of " negative olectrona ™ in Glasgow and distrien,
andd b will be gliad to get into towuch with them
with the view of making them » positive " members
of the (Inh,

Birmingham Experimental Wireless Club.

i A gl ierted weith the Wireless Society of Lowdon. )

Hon, Secretary, Mr. Frank 5. Adeams, 110,
Iver Road. Sparkhill, Birminghsn.,

The first annuel geperal mecting woas hold on
August 18th, at Ihgheth Institute, Binningham,
25 memibais were present.

The chair was taken at 730 pun. by the retiring
Prosident, Mr. A. L. Lawcaster. The Chairman
valled upon the Hon, Treasurer (Mr. A, Woodeock)
to read the statenwnt of aeconnts for the preceding
WP, 3Mr. Womleock informos]  ths |1'|.-|_1:l,'|1.ihg of
the Clul's fnancial position. aml. replying to the
Clhirinan intimated that the secounts would be
available for inspertion by members at the con.
clusiony of the mecting,  Mr. Lancaster moved an

ailoption of this Hon, Treasurer's Report ad
butlapee  =lert,  the motion  being carcied on-
ANy,

The Chaivmnn, in & short adidms= 1o the meeting,
outhived the setividies of the past vear,  The Club
hanid, hae saviel. grovan in o remarkably short space of
time, from o =mall Club to s large and responsible
vrganisttion. o arranging the aflilintion with the
Wireles= Socicty of London the Committes had
shwwn thar their responsibilities 1o the wireless
commminity  wers appreciated. They  had  been
viery fortonmte an sveurng such exeollent  hoad-
cprvarters, anel owesl el o the generosity of Mr.
Woseleoek for Lis kindness in placing at the disposal
wf the (Tub a romn at his chambers, which was
minl @e @ cormnittes room, also for storing  the
Club’s  iustruments,  He would ask the Hon
Secretary to read the proposed new rules, which
haed been approved by the Commitiee after much
erefn] eunsideration.

The Hon. Secretary then read out.the draft
ritles es they appsear in the minutes of the Committes
meeting of August 17th.  After a <hort discusaion
thee Chatrman meoved the adoption of the rules in

reinacks suitable to the reeeason the  awrppenidded  forme,  The  moficn was  osrcried
Appointments  to the  Comreittes wers then ananimously,  The officers wore then slected,
roamile, The Prestident then declarsd the mesting closed,

LUNIVERSITY OF MICHIGAN



OCTOBER 29, 1921

remminding members that subscoptions were mow
due for the New Year.

Woolwich Radio Society.
{ A filiated with the Wireless Society of Lowdon.)
Hon. Secretary, Mr. H. J. Bouth, B.Se., 42,
Greenvale Road, Eltham, 8. E.9.
The opening monthly meeting of the above
Society, for the winter session, took place at
Woolwich Polvtechnic, on September 30th, at
5 pom.
. W. L. MePherson, B.Se., Viee-President, took
the chair, and in a few well chosen words introduced
the lecturer.
Captain W. K. H. Tingev had brought with him
a large and well.-chosen array of wireless instru-
ments, including a 3.valve receiver, a 4-valve
amplifier, & HBrown loud-speaker. 8 Morse printer
with walve relay, a frame serial, several special
inductances, and mumerons other accesaories @ a
sight ealeculated to make most of our eves sparkle.
Step by step Capt. Tingey went through all the
chiefl pointa in the erection amd Puttmg toget her
of a station which require attention : the aeral ;
the lead in: the earth; the indoctonces ; the
pondensers ;  the best wuse of wvalves amd the
ndvantages of crvetal rectification. He pointed
out amd illustrated practically the advantage of
the three separate circuit arrangements in selectivity
and close tuning. He also showed the advantages
of very loose coupling. Most amateurs have their
gets far too tightly coupled. Then e gave us a
practical demonstration of
(1) How to sepamte and hear G000 petre ﬁIIJi.p
ALt s,

(2) The advantage of thiree separa te indoctances
for large range of wavelsngt his.

(3) Direction finding with a loop aerial,

(4) The printing of wireless signals — Bordeaux
Fn'uu-: '|:_|-|'li|11.|:_ |:|-u-r| [l:_l-r thae r!ilrl"lhu."l'll.

At B.45 he tuned up a musical concert which was
heing sent out for our especial benefit from his
transmitting station at Hammersmith ; but this
wis rl-j.ru-tlt by & Very persistent lowra]l o tenr whoe
was “tuning up ' on the same wavelength.

Lutl}-, |:|_'- ;rnm:lr an ||'l. e :n-nﬂl Heversl of our

Homie members of the Woolwich Bados Xociely
lisfer i'ru_r; ter thee Ddwiteh Cancerts,
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members having joined hands, and the aerial being
disconnected, signals were received loudly through
us. At the close of this exceedingly interesting
lecture demonstration, Ul.Etuin Tingey answered
several questions put to him by members,

The eveni all too quickly, and at 9.30
our Chairman had to put in the closure after passing
a very hearty vote of thanks to Captain Tingey
for hia kindness in giving us such an interesting
lecture,

Weekly meetings of the Club take place at the
Old Mill, Plumstead Common, on 'I'Eumdn_\;u nt
7.30, where we shall be pleased to weleome visitors
and intending members, We have been having
great success with the Dutch concerta lately.
Our Mr. Beeson has wound & special set, and with
the help of a Brown relay and a Brown loud-

ker, we can hear the teh coneert all round
the room. When Mr. Bumham obliges us with »
little musie, it is so loud that it could be heard
half-way across Plumstead Common. The ot her
evening one of our members, Mr. Hrennerman, ook
a fashlight photograph of some of us listening to
the Dteh concert.

Borough of Tynmemouth Y.M.C.A, Amateur
Wireless Soclety.

{ A ffiliated with the Wireleas Society of London. )

Hon. Secretary, Mr. L. L. 8ims, ** Eynesbury,”
Cleveland Road, North Shields.

At o meeting of the above Bociety held on
'ﬂrptﬂl:lh—-r Hhith, Mr. Geo. Littlefield deliversd the
second part of his paper upon " The Construction
of a Single-Valve Receiver.” The paper proved
to l:u* very helpful and, judging by the open dis-
cussion which followed this series of lectures, are
besing keenly followed by the mernbers,

A hearty vote of thanks o the speaker was
proposed by Mr. H. Hutchinson, who, on behalf of
the members and himself thanked Mr. Littlefield
for all the time he had spent to provide Illlt‘ll Al
interesting set of lectures,

Mr. J. Ernest Emery ably seconded the rlmtlun.

After the lecture the members adjourmed to the
wireleas room for the formal opening of the Society's
new valve set.

The opening ceremony was performed by Mr.
K. Lishman, a Viee-President of the Society,

On Thursday, September 28th, through the
kindness of the authorities, a number of the
members paid a visit to Carville Power Station.
where a wvery enjoyable and instructive evening
was spent,  The Committes are endesvounng to ar-
range o number of these visits for the winter session,

It has been decided o hold ihe seeond anmnual
exhibition of wireless telegraph and  telephone
apparatus on November 30th and December 1at
in the Y. M.C.A, Buildings, North Shields.

Brighton Radio Soclety.

{ -|_|!’.|'.f.|'ﬂ.fr|-.!I ipgth the Wireless "'\-'Lhn'ri"' u:lfI Lol }

A prwesei Lllg of this Soee l1-T'|. was held ar 7,30 P
on Beptember Z8th, when it was very pleasing to
sew such a large number of members present.

The possibility of obtaining & transmitting set
for the Bociety was discussed ot some length, and
i eomelesion it was ].H'rinhwrl ot h_\' the President
tlian D fuie LALRY I|1il|;; coitled be done in this direetion
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the P.M.UL should be approsched, with a view 1o
obtaining the necessary license.

The Hon, Secretary was accondingly reguested
1o co-operate with the Technieal Comumittes to
aacertain exsctly what would be required in the
shape of apparatua, ete., and write to the P.M.G,
in an endeavour to secure the tranamitting licenses.

A gift of apparatua in the form of a first-closs
variable condenser of his own manufacture was
made to the Society by Mr. M. G, Foster,

It in with much regret that the Bociety loses one
of ita keeneat offieera in  the resignation of
Mr. C. H. Bingham, who, unfortunately, has been
called away from the locality.

At the conclusion of the usual business an
excesdingly mteresting demonstration of his J-valve
amplifying recoiver was given by Mr. A. Blackbum.

The fAret Morse class of the asssion will e held
on Oetober 7th in the Lecture Room st 7.30 p.m.

This Society is becoming very popular indeed,
seversl new members having joined during the past
thres months,

Any gentlemen interested are invited o emn-
municated with the Hon. Secretary, Mr. D. F.
Underwood, 68, Southdown Awvenue, Brighton,
who will ba pleased to furniah full particulars as to
membership, ate.

Sussex Wireless Research Soclety.

{ A filsated with the Wireless Society of London, )

This Bociety commenced ifa new session on
the Sth inat.. with & general meeting held at
* Cotteamore,” Upper Drive, Hove, when Capt.
Hoghton, F.P.8. L., was re-elected President, and
Mr. Edward Hughes, B.S.c (Fng.), AMLEE.
Hon., Secretary and Treasurer.  Major Davideon
Brown, Messrs, W. Bennett, B.Se., A R.C.S,, and
J. Cowie, AM.LE.E., were appointed as Com-
mittes, Also thera were three applications we-
copted for membership. The flounshing condition
of the Society was reflected by the very substantinl
halance in the Tressurer's hand,

It was docided to hold ml_-r‘l:'ln.gi-l at To45 pr-mn.
on alternate Wedneadayve during the coming session.
Various matters nnnwmiuf the welfare of the
society wers discussed, and & programme of the
meetings up to the end of February was submitted
for the members’ approval.

The Secretary will be very pleassd 1o give
information ad to conditions of membserslip, and
alro of the progremme of meetings on !I'l."l':Fith ol
enquiries addressed Lo him at the Terhmiral College,
Brighton.

Wireless and Experimental Assoclation,
At the annual general meeting leld at the Central

Hall, Peckham, on Weidneadayv, Ortober  5th,
the Becretary read as follows :
“dince the last annual genersl mesting on

August 4th, 1920, the Association has made un.
dlouibted priTess, Tl:'iH:,'-l:'ighl new  retileers
have joined, though wo regret to have to chronicle
that we see less of some of the old faces than wo
should like to.

Your Committee have done all in their power
to make the meetings bright amd profitable, and
the aversge attendance has been undoubtedly
higher. Our RBociety 8 a mutual aid seciety, and
not only have wea to voice onr needs in the matter

of instruction aml belp, but we linve also to supply
them ourselves. That we have been able to do ao
succossiully  speaks volumes for the high and
varieid general and specialised knowledge

by our members, as well a8 the free way in which
they place this knowledge at the dhia | of one
nnother, To have run weekly meetings 8o sue-
cessfully speaks well for all concerned, from the
Chairman downwards, to the latest new member.

The oftcers amd members of the Committees
have now ceased to hold office, and their re-election
or replacement is now in the hands of the members,™

Mr. A, W, RKnight amd Mr. Geo, Sution were
elected  Chairman aml  Secretary  respectively,
wewe, eon,  Mr. G Horwood, General Manager ;
Mr. Humter, lis assstant : Mr, Carroll, Tressurer ;
Mr. P. Voigt, Installation Engineer ; Mr. Kloots,
Libraran., and Mr, Nicholson s assstant, Messrs,
Chalda, Cioldsmith, Foord o Noakes, Goneral ancd
Agenda Commmittes,

At the Peckham Rye Tabemacle, on Baturday,
October Ist, Mr. A. W, Knight, assisted by other
memberz, gave A demonstration of wireless to a
Im¥u and appreciative audionee,

he instruments, by Messrs, Mitchells, of Rye
Lane. gave every satisfsction, and rendered
possible a faultlesa exposition of the science.

Hon. Secretary, Mr. Geo. Sutton, AM.LE.E,
18, Melford Road, 5.E. 22, .

Portsmouth and District Wireless
Assoclation,

Hon. Secretary, Mr. R, G, H, Cole, 34, Bradfornd
Koad, Southsea.

The above Association iz making much progress,
With funds received from displays at bazaars, ste,,
i Brown loud speaker has been purchased, and o
licenase for transmutting C.W. and telophony las
been appliead for,

A list has been opensd for the Duteh concert
fundl, and the money will be forwarded in due course,

At the three last 1m=-ﬂtingﬂ.ljul|.mra have boen read
v Mr, Gall, on *° Direction Finders ' ; Mr. Prieat,
on * Mwdern Valves ™ ¢ oamd by the Sceretary, on

“The Poulsen Are™
We also Dl a ° wireless tent ™ at & loeal scout

jambores, anl il o roaring trade. It was quite
vxeiting when the tent and aenal werr being erectad,
For the latter we ' lassoed © the grand stand, and

Pieanalbea ] (LYh] tar thaat.
CiHeers of the Assoeiation have been eloctod as

follows +  President, Me. A G, Pricat @ Treasurer,
WMre. W 0, Gall ;. Committer, Messrs, ©C, Bridge,
Lawrenee. and E. Smith,

Cambridge and DMstrict Wireless Society.

The tirst meeting of the =eason was held at the
large room of the Photographic Bam Yard, on
'q'q‘.prlupﬁ{ln.}' n\'mﬁ.ng, Hﬁ?lﬁli]‘ﬂ"'r 28ith, at 7.30 1.
Mr, Farren in the chair, fimtly mapped out the doings
of the Society sinee it was founded in April.  Mr.
Farren then asked a member to propose that the
joint secretary and tressurer should be relieved
of the position of tressurer.  Mr. Diver accordingly
wopoeed this, and Mr. Butterfield seconded that
!ﬂr. Banyard «<houlil ba the Treasurer. This was
nnammonsly  carried. It was next ﬂm‘tﬂl‘l that
Inelies <hoalal tee addmoitiedd to the Society. The
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Chairman propaosed that the @ wnbeedype Draily Nooes

should be asked to s the official organ of the
HSociety.  This wes sevcomded by Me, Butterfield
and  carvied  unmpimowsdy,  The Seeretary was
instructed to act accordingly.

The mew aeriel was then deale witl, aol the
Chairman was  pleased  to announes  that  the
Photographic Scciety would allow  thee meembers

of the Wireless Boeicty to use the room in which
the lead-in of the aenal = situated, with  thee
reservalion that it was oot i e, ol flaee o shoaled
be vaeil in davlight, Sundayvs melwded.  He alsu
mstructed the Chairnan to pur o ook in the
reading room of the Photographic Saciety for
mpembers to gign when they used the aerial.  The
fortheoming  programme was then discusesed, aned
it should prove very interssting,

Alr. Butterfield lwere took the clair, aral called
npon the Clainman to deliver his paperon © Aerials,™

Mr. Farren then dealt extensively with all kinds
of serials, dealing first with their theory, then widli
the practics in erecting wermls.  Dealing with the
theory of aeriala he showed the smount of efticieney
of one, two, three, up to ten wirez, all spoced the
same width apart. The practice of erecting the
munst, was next dealt with, also the halvards, anad
finally the earth connection. The Society s aerial
was next dealt with, deseribing i some detail the
adventures that were encountered in erecting e,

At the closs of the leciure Mr. Butterfield pro.
posed & hearty vote of thanks to the lecturer, nnil
this was demonstrated in the usual way. The
meeting  was  here  declared  informal, and  Mr.
Butterfield demonstrated s portable crvstal set
with valve reaction, The next meeting 12 to be
held at the large room of the Photographie Soeiety,
Eam Yard, at 7.30 on October 125, when Mr.
Butterfield will read a paper on " Coil Winding.™”
Mr., Culpan will also demonstrate a J-valve =er.

The Stockport Wireless Society.

An extriordinary genersl meeting was held on
September T4th, and the whole of the Society’s
rules were reviewes] and o sopee wdoitooeps ad
amendments muade. A letrer was  peald rom
Mr. H. Pickford tepdering his resigonation of thse
oftice of Hon, Treasurer. The Chaictnen,  Me
Hoheerts, remarked that in losing the serviees= of
Mr. Pickford the Soviety was losing one of vts nost
valuable aaseta.  Mr. U Froggatt was= elected to
the office in Mr. Pickiord's place.

On September 18th a number of mem bees gathered
together in order to listen to the Halifax Wireless
Club’s concert., Dwing to the absence of an
smplifier, however, tle music was very fmnt. bt
at 12 poon the members received o messnge of
greeting from our Halifax friepads the CW, <ignals
comning in very lowd,

On "l-ptembpr .!1-11 Mr. H. Curper LUVE A VY
interesting poper on ©° Simple Magnetism,” and omn
Beptember 285th Mr, P, F. Leaver gave a lecture on
" Electro Magnetisemn, ™

The ﬁn-l,i-f-lt'h: 5-:1.I'||l|!|'|u- ol liwtupes |hn|1.i|i|-u-|
it l-l-E'InFI'ItIIH. |.-|.HIII‘-|.:- ba=ial anr tlie= I'I"'llllll!'l".l'LIl"'11|"-
fur the P.0. examination, sl alrendy g deal of
benefit has  been obtained  from these  sinple
lecturer which will give rhe peessaary gromding
in theory to all mmembvers,

THE WIRELESS WORLD

|';'I.'|.-J'11. Friday Tnaeser [rrae e iw Dielel, mned o dlenl
of progeess las Teen made in this dirsetion.  Daring
thie last momith 14 pew members have been enrolled,
Anyone desinug to join the Snciety shoukd appls
ta the Hon, SBecretary, Me, H. H. Jackson. 54,
Pripee’s Striset, Stockpaort,

Luton Wireless Soctety.

Thie Bisviet V'8 winter session promises (o e most
suceessiul,  There ore now B0 members, senior ansd
juntor.  With permission of the I M.G. the Sociery -
werial hos been extended to 2ot

Application bas been made (o the Londoen Wirele--
.‘-7|H1i|'1'11.' Toor alMilinticums. Hrmluﬂ}up earils mwel w
svilabmis of the wsual fortnightly  meetings  and
special scientitic lectures held monthly, have been
imsuied, and a weekly Morse class has been imstituted,
giving goud practie for the proficient members
anil instrction for hegimnerms.

The cpening meseting beld on September [4th, wiis
highly suveessful,  The Mayvor of Luaton, Alderman
H. Araold, was chairman, and the demonstration
b Mr. W, R, Tingey was highly appreciated. Music
was succesafully trinamitted, and excellsnt signal=
on long and short wavelengths were received,
wsing outdoor, indoor and frame aerials, and mads-
audible to o large sttendance by means of an
amplificr and loud spraker.

Mr. Tingey gave many useful hinta to those
building sete and demonstrated in a remarkable
manner magnetic coupling of circuits, using  hi=
well-known and excellent tuning coils.

A hearty vote of thanks to Mr. Tingey concludedl
the meeting,

On Wednesdoay, September 28th, a leciure was
given by the President. Mr. W, H. Cooke, A M.LE.F.
His subject was, ' Kleetricity Supply in the Town,”
Being borough electrical engineer the lecturer
waa able to give & derailed description of the
means used to generate and distribute current,
and 8 party of members will visit the local power
station dunng the session,.  The means of usmng
the local supply of 110, for use a8 H.T, and L.T.
for wireless apparat us wos discnsesd, and  gquestions
were ably answered,

Iifdrd and District Radio Soclety.

This Societ v now bodasts of well over 40 memdsers,
and on Wednesday, September 2Bth, at our fort.
nightly meeting, most of them turmed up.

The chair was taken by the Viee-President,
Mr, Welet, who has just come back from his holiday.
and all were very pleased to e him back again.

The evening commenced with the usual buzzer
wactice, Mr. J. Thompson manipulating the kev.

he buzzer practice finished, Mr. Welch continued
his interesting course of leetures, taking for his
subject  the theorv of magnetism. He ably
demonstrated  his  lecture by means of many
pieces of apparatus strewn about the table, and dur-
it one of the experiments with o {mwerlul magne!
and & needle. soimeones laughingly suggested B
should pull the nesdle through 8 newspaper.
This he procesded to do, much to evervbody's
nnase e,

A hearty vote of dhanks wasgecordedto Mr. Welch,
g was e wll loaking firaard ta the next leeturms.

H:iui'r' thes lin=1 |1|-|-|-lirs-._5. |:1'r|.1q|.t nlriqlrﬂ ]|D|1.'|r~ TminpL
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made with the set for the Society. The Becretary
and & few other mémbers have been working on it,
and it ia now completad, and the last half-an-hour
of the meeting waa devoted to listening in. Bignals
came in everywhere, but at $.30 p.m. everyone
was waiting anxiously for some real good stuff
and sure snough it came.

“Hello | . Ilford Wireleas Society—2FQ ealling,"
ete., otc,, and Mr. Bumham then gave us a good
hali-hour tranamission of musie, which waa heartily
appreciatad by all membera. Qur thanks are due
to Mr, Burnham—he has christened our set with
some waves which will be always welcome. The
Bociety’s norial is not yet up, and Mr. Burnham's
music was received on s single wire only 15 ft. high
and about 40 ft. long, and we are all satisfed with
tha E::kip,g of the mat. G "

A & thoro enjoyvable evening the mesti
hroke up at Ilill\?ilﬂil.'lljr ‘u,];_ﬂj' The Ewm»taring . Mr. TE-:E
Vizard, 12, S8eymour E-u.rdanu, Iford, will be pleased
to welcome new members.

Coventry Wireless Association.

A wrg succeasiul meeting of the above Association
was held on the evening of Beptember 2Bth, 1921.

The Club now haa ita own receiving set, thanks
to the iea of Mr. leston, who has devoted
consderable time and skill to the manufacture of
this complete single wvalve set. Tests of this
apparatus wers carmmied out, and the whols asst
proved to be most satisfactory. A portable
3-valve |hmam, made by oneof the membera,

BVE VEry ta.

’ A discussion of wvarious matters relating to
“wireloas "' was held. It is h that these
ilimcussions of & technical character will take place at
«ach mesting of the Association,as they are found to
be most useful inimparting information to membera.

A very pleasant surprise was created when
Mr. brought in his 4-valve sat.
Demonstrations were given and signals came in
remarkably loud and clear. This ended & very
succosaful and entertaining evening.

The next meeting will be held on Wedneaday
evening, October 26th, 1921, at 7.30, in the Club-
room &t 8t. Paul's Schools, Foleshill Road.

Becretary, Mr. J. E. Bolus, 14, Coundon Road,
Coventry.

Iipswich and District Wireless Soclety.

Hon. Secretary, Mr. F. T. G. Townsend, 486,
Grove Lane, Ipawich.

A very succeasfal inaugiral meeting of the above
Bociety was held at the Municipal Technical
#chool, Ipswich, on Thumday, September 22nd.
A working set composed of apparatus loaned by
local a.m:Emlu was connected I:Eatha achool u.aria}l
and excell...c results obtained for an hour before
the meeting, which began at § p.n.

After the Chairman, Mr. F. Mellor, A M.1.LE.E.,
had opened the meeting by outlining the agenda
andl ‘ﬂt{“h:[mr rmlrknh;ha Hamn. I.'E!mmtar}'

ve & detal summary of the aventa, culminat
:iF: the present meeting, and also gave data.ilurﬁ
what it was to do. A good Club-room was
mwential, especially as it was proposed to open
the room every evening. An annual subseription
of 10w, was propossd, and thoss present wera invited

REPORTS

to enrol on this basis pending a definite asttlement.
Upon passing ]:;p!ﬂ round it war found abouat
40 persons of the 100 present desired to become
members. A temporary committee, consisting
of Mr. Mellor (Chairman), Messrs. Boddey, Alger,
Adeock, Firman, Townsend (Becretary), was eleotad
to form rules and submit to & further mesting to
be convened later. An effort was then made to
intercept the Dutch concert, but owing to local
interferance and static this could only be discerned
faintly. Mesars. British Thomson-Houston & Co.,
of Rugby, very kindly loansd one of their portable
receiving sets, and & 2.valve amplifier. hy which
excellent results were obtained. It was generally
acknowledged that the B.T.H. Co. have succeeded
in producing & high-class article in their portable
aet, g it laft nothing to be desired in any way.
The Committes wich to thank the following
tlemen for kindly loaning apparatus ;- Mesars.
.T.H. Co.; H. C. Gooding, Stowmarket {Morse
inker, wavemeter, converted Mk. I1I) ; C. Chevallier,
Rushmers (Brown loud ker); A. Southgate,
Tattingstone (new Mark I!I:I: F. Boddey, Ipswich
(2.valve amplifier); 8. Lewis, Ipswich (oniginal
Mearconi silver coherer).
South Woodford Radlo Soclety.

Hon. Secretary, Mr. L. R. Gaywood, * Eost.
holme,” 180, Hermon Hill, South Woodiord, Essex.

The first annual meeting of the above Society
wis held at Headguarters on Tuesday, October 4th,
at B30 p.m., the chair being taken by Mr. E. J.
Turbyfield.

The following officers were elocted : —President,
Mr. E. J. Turbyfield; Vice-President, Dr. J.
Craig-Crawford ; Treasurer, Mr. E. J. Turbyfield ;
Secretary, Mr. L. R. Gaywood; Committee,
Mesars. 8. Carr, V. Johnston, and C. Care. The
Society at present numbers 20 members, and
already possesses a 2-valve receiving set from which
pxcellent results are being obtained.

It has been arranged to hold * buzzer "' classes
from 8.:30 p.m. to .30 p.m. on Tuesday and Fridayg,
and & complete syllabus for the coming season
will be arranged shortly,

The Secretary will be pleased to forward

rticulars to, or meet hy appointment any persons
in the district who are interested in wireless and
desirous of beeoming members,

Newark-on-Trent and District Wireless
Soclety.

Hon. Secretary, Mr. G. T. Sindall, 6, Beech
Avenue, Hawtonville, Newark.on-Trent.

Owing to a fair response to the recent paragraph
in The Wireless World, re the reforming of the
ahove Society, which fell through last winter, &
meeting was held on September 2Bth, at the
Magnus Grammar School (by kind permission of
the Headmaster, Rev, H. Gorse), A fair mumber
of amateurs were present, and it was resolved to
reform the Society ot onee,

It in hoped that more success will attend the
Hociety's work this winter, and as the room has
been placed at our disposal, and also the fine
sorial which is led into the room, there is no reason
why this should not be so. Tt waa decided to meet
snch Wednesday evening at 7.30. Buzzer practice
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for the first hali-hour and the remainder of the
evening devoted to lecture or discussions,

The Rev. H, Gorse, M.A., has kindly consented
to becorne the President. and Mr. G. T. Sindall
was elected Hon, Seeretary, and Mr. Edmonds
Hon. Treasurer. The subscription has been fixed
at le. per month for the time being., The Society

welcome the attendance of anvone interested in
wirelean,

Blackpool and Fylde Wireless Club,
The above Club has made the suggeation that a
conference of the various wireless societies of the
North might be arranged to take place at Blackpool
some time in the near future. Those interested

should communicate with the Secretary, 8, Park
Btreet, Lytham, Lanca,

The Greenwich Wireless Soclety.

Hon. Secretaries, Mr. Arthur F. Bartle, 27, Kid-
brooke Park Road, Blackheath, S. E.3, and Mr. W,
Wgtmﬂumhnm, 18, Blackheath Rise, Lowisham,
H.E. 13

The firet meeting of the new acasion was held at
Headquarters on October 4th. After formal
business was completed Mr. 8. Wird presented
& most interesting and instructive paper on
" Capacity and Inductance.” The chair duri

ings was taken by Mr, Hubert Fergsuson.
Next formal mesting ’lémmy. November lat.
at §.30 p.m.

More papers are required and help from other
mocieties in this respect would be very much
ap tated.  Visitors from other societios heartily
el oo '

Hudtiuurtam. Ranger's Lodge, Greenwich Park.

Manchester (Y.M.C.A.) Wireless Soclety.

A general mesting was held of the above Societ v
on Wednesday, August 24th last. It was resolved
unanimously to amalgamate with the Manchester
Wireleas Bociety, and quarters will be in future

at the Albion Hotel, Piceadilly, Manchester.
All further communications shall addreased to
Mr. Y. W. P. Evans, Secrotary, Manchester

Wireless Socisty.
The Margate and District Wireless Club,

The above Club which was formed on April 28th,
1921, is still going atrong ; members continue to
increase, and also the Club apparatus. A crystal
set i3 fitted and a valve set 18 in the course of
conat roetiomn,

The mestings take place at 119, Northdown
Road, Margate, at 7.30 p.m. every Tueaday, when
lectures are given, More practice indulged in, and

TULLFTN OO LS aaked and amawersd.  All
new members will be made welcomes,
Further information can be had from the

Secretary, Mr. J. fivers, 33, Riobmmound Ao,
Margate, or from the President, Mr, 0. W, May,
75a, Trinity Square, Margate.
Epsom and District Amateur Radio Soclety.
The first meeting of the above Society was held
on Wedneaday last, at the Cinema Royal, Fpsom,
when a record attendance was made. Quite a
large variety of apparatus was displayed. and
tested on the Club’s aerial.
Giood signals were reeeived on & Mark T11. tuner,

THE WIRELESS WORLD

converted for use as & 2.valve ast,
other stations were very clear.

A twin wire aerial ia in the course of construction.
and will be completed early. Four new members
were elected.  Owing to vacancies on the Committes
it was found neceassry to fill the places, and the
names of members are given below.

President, H. G. Gardner; Chairman, W. J.
Clark ; Becretary, H. N. Penfold: Treasurer,
J. B. Plenty; Mesars, (. Campbell, Atkinson.
Giravett and ‘8. Brown,

Arrangements are being made to ine R
series of dancea in Epsom to swell the funds, and
in all probability £20 will be reached BOON.
A8 & novelty for this district music will be received
by wirelesa on & temporary aerial erected in the
room where the dances will be held. Buzzer
practice will be held saclh Wedneaday at 7.30 p.m..
and lectures, demonstrations, ete., will be held
after B p.m.

Gentlemen desirous of becoming members are
asked to write to Mr. H. N. Penfold, Hon. Secretary,
or Mr. J. B. Plenty, Hon. Treasurer, at Cinema
Royal, Epsom,

Horsea and

CORRESPONDENCE

To the Editor of The Wireless World,

8ir,—The Fortamouth and District Wireloss
Asagciation have asked me to communicate with
ou with reference to transmission of telephony
rom an English station, in a similar manner to
that of the Dutch concert from Holland.

We think, in common we feel sure with other
Sorvieties, that a short transmission of telephony,
if only for a few minutes daily, from such a
station as Chelmsford, would be greatly appreciated
and would, undoubtedly, do much to further
amateur work, and increase enthusiaem in the
wireleas hobby. Trusting yeu would publish this

for
e R. i, H. COLE.
ek Oclober, 1921,

To the Editor of The Wireless World.

Sir,—May 1 be acmitted. through the columns
of The Wirelesas World, to make an appoal to
amateurs tranamitting telephony. It is often,
owing to jamming or bad articulation, impossible
to eateh the exact call letters of the station sending,
and at times & great deal of the intereet is lost to
the hearer and wvaluable reporta fr 1+ different
parts of the country to the sender, If ull amateurs
would ‘repeat their eall letters several times, both
before and after their transmission, this difficulty
would be overcome. In this connection 1 would
suggest that speakers should adopt the * ack,™
* beer,” “don,'” or “a" for Arthur, “b" for
Bertie, “d ** for David method to avoid mistakes,
A careful study of the methods adopted by
Croydon would repay the trouble.

A. B. BRERETON,
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QUESTIONS AND ANSWERS

NOTE.—This section of the magazine 18 placed at the digposal of all readers who wish to rece(ee advice wid

iriformalion on malters pertaining fo both the fechnical and non-fechwical stdes of wireless worlk.

showld comply with the following rules.—(1)

Feader-

Questions should be numbered and wrilten on one side of the

paper only, and should vot exceed four (i sumber, (2) Queries should be clear avd concise, (3) Before sending
iR their ml}ﬂﬂl readers are advised fo search recen! numbers to see whether the same gueries have wol beer

dealt wit,
be accom panied by the

ore. (4) The Editor cannot undertake to reply to queries by post. (5! AN querivs st
Jull name and address of the sender, which is for reference, vof for publication. Queries

will be anaswered under the initials and town of the correapondent, or, if so deaired, under a ** won de ploame.”
(6) Readers desirous of knowing the conditiona of service, etc., for wireless operators will
save time by writing direct to the various firms employving operators.

A.B.C. (Gosport).—(1) The formula on page 302
of August Gth issue, in reply to ** Quaere, '’ will

enabla to make the correct caleulation,
(2) relative amounts of A.T.I. and reaction
inductance are beat

determined experimentally.
The inductance of your basket coils wﬂm APProxi-
mately 500 mhys. For the resction moke & coul
similar to the A.T.I. to commence with, and
experiment with it.

i3) The maximum wavelength will be abhout
3,500 ma.

i4) The wiring diagram was correct.

J.G.B. (Fife).—If the M panel has a grid leak
and condenser, a ceyatal will not do much good. If
it has not, the reaction coil may be tuned by means
of & condenser and the cryatal connected aerose
this condenser. 8hort circuit the talephone terminals
anld place the telephones in series with the crystal
in the vsual way,

G.C.L. (Cardlff).—(1) Yes; a good arrange-
ment.

(2} Yes. Connect it across the LT, terminals,
and not as shown,

(3) Earth to the negative of the G-volt battery
the cores of the L.F. transformers and telephone
transformers to prevent howling.

AMATEUR (S.E.).—(1) and {2) We regrer we
have no detailed information regarding this set. [f
it is o military trench set, it will probably only be
wuitable for short waves, of the order of 300 fo
L0 Frws,

{2) Yea.

(4} Either 4 or 6 volts, with a resistance either
in the set or external to it.

S5.J.R.B, (Ringwood).— (1) The weak meoming
currents are passed through either one of the DT,
windings, sometimes through both, and cause a
movement of the tongue or armature Bgainst one
of the contacts. The recording or indicating device
connected to the tongue and one of the contects
5 or M is thus operated,

(2} Thess letters atand for ** Deown ™" amd ** Up,””
referring. of course, to the telegraph line.

{3) The carrent charge necessary to operate this
reluy 14 about | milliamp, to obtain which several
vitlves in coscade are required, To make it suitable
an i wireless relay, rewind the eoils full of No. 47
Wik,

{4) Thero are not a sufficient number of types
of relay used in wireless work to justify s book on
the subject. Relayas of the G PO, type are deserbed
in books relating to cabls telegraphy, such as that
by Herbert,

A.F. (Stone).- (1) A diagram of the French
f.valve amplifier, with triple pole switch, is given

in Fig. 1. With receiver connected to L, L, and
ewitch at HF, the firat valve acts ns 8 rectifier
with grid condenser. With telephone terminals of
a receiver connected to LyL, and the switeh at
BF, the set acts as a low-frequoncy amplifier. The
additional tapping on the primary of the first
transformer was provided to give a low resistance
primary for use with earth telegraphy systems, in
which case the current to be magnified was put
into the teansformer at L,L,. This is not needed
for wireless. What vou call 0 reactance is probahbly
the grid leak.

NG

i
;ﬁ“; BT

Fig L.

-

o

L,

MAC SMYTH (Castlebar).— The reluy reguires
about 1| milliamp. of current to operate it. It
roquires the magnification of several valves to
give this current charge, To operate it from a single
valve receiver is out of the guestion,

G.0A. (Pinner).—(l) Cleethorpes is. we
believe, on private Admiralty service ; no working
times awre publishable. You should be able to gt
the station.

(2) Maximuwom, (-00055 0 minimai.
minate ; very likely about 000001 mfils

(3) This station may poesibly be Gibraltar, bur
we are doubtiul about this.

14) Yes

ANTENNA (Liverpool). —We are glad oor
proviowus advice was of use. The prosent set seems
0K, The down lead would be better tnken to the
end of the aerial neareat to the window ; vou could
atay it out & little from the wall. The suggested
addition of an AT.1. should considerably improve
the met ; but the crystal and telephones should e
tapped right neross both eoils—not the small one
only, which gives too weak current, as you su )
Crackling noises are almoat certainly X's. 'I'Lu sot
peemma to give results, ns good as can be axpectad ;
now proceed to improve it by elaborating the design,
e.g. introduce a tuning condenser to improve the
welectivity,

talerer.
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K.U, {(Levtonstone).—(1) An additional permit

to cover the proposed alieration would be
NECPRAATY.

i2) The posed circuit would be wvery in-
efficient. ske nny good crystal ciccoit and, in

place of the telephones—or telephone transformer,
if fitted — put an H.R. iron.corsd step-up intervalve
transformer, connecting the grid and flament of
the valve acroas the higher resistance winding.

i{3) The open-ended arrangement, if preferahble ;
but in the case of two wires only, it ia almoast
immninterial,

C.M.H. (Canterbury).— (1) and {2) Yes, either
add an additional coil for the reactance, or make
une of the original coils the reactance eoil, putting
the other in the appropriate receiver cireuit,

(3) Sea Fig. 9, page 368, September Jrd.

i4) No, thoroughly bad. Seo various crystal
virncaits in recent issues,

F.G.N. (Tonbridge).—(1) For 0002 mids. a
mngle pair of foils with an overlap of 1} by 2°
will b sufficient. For 0-0015 mfds., as above, but
with §* of the above overlap.

(2] A reaction coil is of no vuse with o crystal
=iel.,

(3) Fourteen fixed, 13 variable.

(4) About 0-002 mids. variable,

5 SCOUT (Isle of Bute).—(1) The serial
should be guite efficient, if satisfactonly insulated
from the tree and all ita branches.

(2) Yes.

W.H.B. (Castleford).— (1) According to the
uld-established convention current fowa in & cirouit
from o point at itive ntial to & int at
nagnanPD;ut-nnt.ij. .lmﬂng to the ﬁndrm
electron theory, the current, consisting of & stream
of negatively charged particles of electricity, or
eloctrons, flows in the opposite direction. This is
the more exact view the matter, though the
older convention is atill useful and used in many
"RADE,

(2) Varipus proprietary mixtures of a secret
natire ars 0 They rlprnha.hl}r consist of an
intimate mixture of a fairly good conductor, such
mi graphite, with a suitable proportion of some
nuon-conducting substances,

(4} Almost immaterial ;  the best position de.
pinels un the valve employed.

{4) There is no way possible without the use of
mpecial apparatus, best method of making
minch resistances is by trial and orror, (e, altering
the remstance until 1t works well, The exnet value
14 not eritical,

S.H. (Tunbridge Wells).—See Fig. 4, page 156,
June 11th, with the data there given—in which,
huwaver, the transformer marked * 1/1" should
preferably have a ratio of about 12, and should, of
courss, be shown iron cored,

uw NEST ' (Lowestoft).—i1) and (2) Circuit is
yuita correct and rather ingenious.

{%) I'robably, but not certainly, whenever the
H.T. is switchaed on, and also when the L.T. is
switehed on, if the H.T. is also on at the time,

? (Brighton).— (1) Make coil L 4" diameter,
107 long, wound with No. 28, and Ly 37 diameter,
8" long, also of No. 26; 4 oz. will probably be
sufficient,
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{2) Either H.R. or L.R. with & transformer
would give best resulta: but a medium resistance
of 2,500 ohma. should give good signals.

(3) 300 to 3000 me. The Dutech Concerts
{ 1,050 ma. ) will be weal,

{4) The valve probably reguires 8 volts with
variable resistance for the filament and about
50 volta for the Plﬂt.l?.'.

“* ACK ACK " (Greenwich).— (1) 0-0017 and
0021 mfds. & ximately,

{2) Yoes, although 0-002]1 mfids. is rather low
for the 0.3 mfds. condenser,

(3} The number—I10-—i& correct for this con-
densar.

(4) No,

G.H.P. (Stalybridge).—(1) Wind several feet
of No. 22 bare Eureks wire round a pencil and
draw out the aprind so formed so that the adjscent
turna o not touch. Serew it at the ends to a
piece of wood and make a sliding contact arrange-
ment.

{2) Maximum wavelength about 2,500 ma.

(3} Usa sither 8 V24 or an R valve, the former
with about 30 volts and the latter with about 5.
The grid condenser must have & leak of about
2 connected acroas it,

G.A.H. (Farnborough).—(1) Value suggested
is O.K., but a mm&whtu.l: ]urgez' value would be
usexful.

(2) Use a small eoil gliding in and out of the
secondary, wound with about No, 28 wire.

{3) Thesa expressions are ussd rather !-maal%'-
CGenerally a pancake coil ia one containing a single
lsyer of wire, and the term * slab ™" is used for a
thin honeyeomb, or other coil containing rather
more than a single layer of wire in its thickness,

i 1) Yer, Connect & 0-001 mfd. condenser across
the primary of the intervalve translormer.

CORRECTIONS.

October 15th isaue. On page 433, eol. 2, formula
alhoneld read = —

j:/(l 4 mm-;m.-)

On page 437, col. 1, for 80,HM) watis read
GO ohums, and for BOL000 watls read BO,000 olims.

SHARE MARKET REPORT.

There has been no business done with Wireless
Shares during the fortnight, and the prices have
been affected accordingly.

Prices a8 we go to press, October 21st, are :—

Marconi Ordinary .. .. .. £1 11 3

. Preference ., .. £1 10 o

o Inter. Marine .. .. 17 &

n Canadian cr as 3 @
Radio Corporation of America :—

Ordinary .. .. .. .. m i

Preference .. .. .. .. 2 o
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