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Burndept Transmitting and Receiving Equipment

THE BURNDEPT 11l Ultra RECEIVER
Details of this Receiver have been given in
previous advertisements in Wirelesa Warld
Pamphlet giving full details will be sent
upon receipt of stamped addressed envelope.
Set Burndept Coils covering all 'Wave-
lengths ES. Coil Mounting fited 1o
set £2 2{=. 3 Special Valves £4 3/,

THE “BURNDEFT " C.W.TRANSMITTER
FOR TELEPHONY AND TELEGRAPHY
This set can be used up to 50 watts inpat at
1500 valis. With 10 wats GO0 valis it has &
minimum radins of 100 miles CW. 50
miles speech which can be considerably
exceeded under favourable circumstances—
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WESTON

STUDENT'S
GALVANOMETER

Model 375 Galvanometer
is a moving coil instrument
with a uniformly divided
scale 235 inches long.
Its resistance is approxi-
mately 29 ohms and the
current required for a
millimeter (1 scaledivision)
deflection 1s 20-25 micro-
amperes.

WESTON ELECTRICAL INSTRUMENT CO., LTD.
Audrey House, Ely Place, Holborn, E.C.

Telepbsas: HOLBORN 2029.

Telegrass and Cables : * PIVOTED, LONDON ™

R.AF.
Seven Valve
Receivers

Brand new, in Mahogany Case,
without Valves - -  E13 e

With set of seven R. Valves
specially picked for use with
receiver -3 - NONLE gl S

£18

Set of parts to make R.A.F.
Seven Valve Receiver, includ-
ing H.F. Transformer cores,
three wound L.F, Trans-
formers, mahogany case, and
all necessary screws, etc. -

8 8

Also many oddments 100 numerous to
list, imcluding Mark [11 Tuner parts
Abridged List Post Free

British Wireless Supply Company
6, BLENHEIM TERRACE. LEEDS
Tel 29d6

Attractive Offer

oF “ BROWN'S "
Super-Sensitive
RADIO ’PHONES.

Messrs. S. G. Brown, Ltd., have for sale
a limited number of A-type 'Phones, which
they have acquired from the Disposal Board.
These 'phones have been re-conditioned at
Messrs. Brown's Works and are ftted with
improved moisture proof ** all metal " diaphragm,
and are guaranteed, The advantage of obtain-
ing these from the original makers 1s obvious,
and the price is only

£2 2 0 per pair, for high-resistance, and

£1 19 0 per pair, for low resistance.

Thene poroes inciply A rey Corali.

As the supply i3 limited, Bapers’ orders should not be delmyed.
Orders may be poced ditect er  through boeal dralars,

To snsura geiting THESE re-conditioned
‘phones, see that ihey are pached in bowes
bearing BROWN'S label of instructions.

S. G. BROWN, Ltd,,

VICTORIA ROAD, NORTH ACTON. W.3.

Telegrams , Sidbsawnlx, London Telephone ; Chiswick DG,
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THE ELECTRON THEORY AND ITS APPLICATION

TO THE STUDY OF THE THERMIONIC VALVE*
]'ij.r F. A. Steatn, Student LE.E.

N chemical compounds the ingredients

will only combine in definite proportions, -

ef., 28 parts by weight of nitrogen will
combine with 16 parts of oxygen, forming
nitrous oxide. The smallest amount of
this compound which could exist, while
still retaining the properties of nitrous oxide
15 called a molecule. This molecule 1s
composed of atoms of nitrogen and oxygen.
Molecules are capable of exerting enormous
attractive forces when brought within very
minute distances. Now a bar of steel 1s
very strong, but if it is broken no ordinary
pressure will join it because the two pieces
cannot be brought sufficiently close together
for the molecules to exert their mutual
attractions.

Molecules are always in a state of rapid
motion, and the differences of this motion
and the balance between the attractive forces,
account for the various states of matter, r.e.,
solid, liquid and gaseous

In solids the molecules are anchored to-
gl:ther by their mutual attraction, yet they
are in pcrp:tual agitation or rotation about
their points of anchorage. We cannot, of
course, see these motions. As an example
of this, if a block of gold be left in contct
with a block of lead for some time, traces of
each metal will be found in each other.

E; A Pll!‘l:tmﬂ befora the Gravessnd Wirsleas
perimental and Model Engineering Bociety on
Thursday, Juns 23rd, 1921. i
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In liquids the bonds of attraction are
partially released, and the molecules may
slip freely over each other, but they are never
far enough apart to escape their mutual
attraction.

In gases, the molecules are fairly free from
their mutual attraction, e.g., one cubic inch
of water will occupy 1,600 cubic inches
when converted into steam. Thus, obviously
the space between the molecules must be
large in comparison with their size. Since
vapour expands instantly to occupy any
larger space opened to it, the velocity with
which the molecules travel must be very
great. A gas is actually an army of in-
finitesimally small particles, continually mov-
ing and being perpetually interrupted by
collisions or encounters with each other,
and with the sides of the containing vessel,

Thus the pressure on the vessel is the aver-
age result of blows from the army of molecules
which bombard it. On the average a mole-
cule of hydrogen has a speed of over 6,000 feet
per second, and moves about one-quarter of a
millionth of an inch between collisions.
About two million molecules of hydrogen
in a row would occupy only one twenty-ffth
of an inch.

Facuum Tubes.

The application of voltage across the
electrodes of a tube such as is shown in
Fig. | produces no result at ordinary pressure,
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but a partial exhaustion of the tube will

produce conductivity and a narrow streak
of crimson light results, as in Fig. 2.

Fig. 1.

—Ql--%-h-—}—

Fig. 2.

Fig. 3.

— @ Tr———

FetalE R s

Fig. 4.

If the tube is exhausted sull further, we
get the effect indicated in Fig. 3, and if
the exhaustion is practically complete a result
such as is shown in Fig. 4 is obtained.

The rays possess the following properties :
Their path is straight.

They throw shadows.

They exert mechanical pressure,
I‘he;.r heat the object struck.

Thev are affected by magnctl:t fields.

The particles of which they consist are
called electrons. There are many methods
of prnducmg electrons but the most familiar
one to us is the application of heat, Certain
metals, such as platinum and noulum,
when heated to a white heat, have the power
of releasing a large number of electrons from
their surface. This is probably the result
of spontaneous explosions in the violently
agitated molecules. The rate of ex‘pu]smn
of electrons from these heated surfaces in-
creases rapidly as the temperature rises,

Under normal conditions the electrons of
a gascous molecule remain within the molecule
which is therefore electrically neutral. It
15, however, possible to drive some of the
negative electrons out of some of the mole-
cules when the latter cease to be electrically

[
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neutral and are known as pesitive ions,
Under certain conditions the stray negative
electrons will simply attach themselves to
the neutral molecule, and molecules so
affected are known as negative jons. These
processes also follow the usual laws of electro-
static induction and atwraction, etc. The
process of converting a gas from a state where
all molecules are neutral to a state where
some are positive and some negative, is called
ionisation. This pointis extremely important.

It is fairly impossible to keep a gas perfectly
non-ionised. The molecules are in a sate
of movement in all directions in the gas
and with different velocitis. The average
velocity depends, of course, on the pressure
of the gas, and the behaviour of an electron

-will dtpcnd upon the velocity with which

it is moving when it first appears as a free
electron.  Whatever its initial velocity may
be it will eventually come into close prmumlt}r
with a molecule and murtual attraction will
result. If the relative velocity of the two
15 low, the electron will fall into the molecule
and thus produce a negative ion.  If, however,
the velocity is great (about 1.4 million feet
per second) the moving electron will knock
off another electron, thus another negative
electron 15 “born,” so to speak, and a positive
ion is produced. This process is called
* Ionisation by Collision,” and is of very
great importance.

The Mean Free Path of an Electron.

Suppose a stream of electrons to be pro-
jected into a gas. Some will strike molecules
immediately they leave the source ; others
will travel some distance before they do so.
The average distance which the electrons
pass through before the first collision occurs
15 called the mean free path. This is referred
to as M.F.P., and will depend upon the
relative velocity of the electrons and the
number of molecules per unit volume.

An electron weighs about 1/1800th of a
molecule.  Usually the electrons are moving
so much more rapidly than the molecules
that the latter may almost be regarded as a
fixed body. Thus, the M.F.P. depends
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THE ELECTRON THEORY AND THE THERMIONIC VALVE

entirely upon the density of the molecules,
and it is obvious that this density depends upon
the pressure of the gas.

- If an electric field is applied to a gas any
free electrons will move off along the field,
and the further they move the more will
their velocity increase. This increase in
velocity is called acceleration. The field
which is used in thermionic valvesis sufficiently
strong to give the electrons a great acceleration
and they quickly acquire high velocities.
The M.F.P. here is exactly the same as when
we considered the stream of electrons to be
projected into the gas. If the gas pressure
is not too great the M.F.P. will be long
cnc:-ugh for the average electrons to acquire
an ionising velocity before their first collisions
with molecules. Therefore, the average
electron and all the electrons going further
than the average will produce ionisation.
The electrons whose M.F.P. is less than the
average will merely fall into the neutral
molecules and produce negative ions,

T'o produce electrons and positive ions we

uire :—

1. A long free path, which means a
low pressure of gas, in other words a
high degree of vacuum,

2. A strong field which means high
applied voltages.

Thermionic valves possessing these properties
are known as “hard " valves and are most
frequently used.

To produce negative ions we require :—

1. A short free path, which means a
high pas pressure or only an in-
different vacuum.

2. A wek feld,
voltage.

These valves are known as “soft™ valves,
and will not be discussed further as they are
not nearly so efficient as hard valves, reasons
for which will be given later.

The electronic theory assumes that the
negatively charged p:artlr.:les are found in
metals and carbon at all temperatures, they
are in constant vibrating motion, and are
free to move under the influence of an applied
electric force. Normally they are retained

1.0,

low applied

in the metal, but if the velocity of any electron
can be sufficiently increased, then its energy
may be great enough to carry it beyond the
surface layer of the metal, and thus it will
escape into the surrounding space. The
average velocity can be increased by the
application of heat, and as the temperature
increases more and more electrons will get
through the surface layer and escape, the
whole process being similar to the evaporation
of a liquid with increasing temperature.
The retaining forces are considerably reduced
if we reduce the pressure of the atmosphere
on the surface of the metal. Therefore the
production of free electrons can be assisted
if the heat is applied to a metal in a vacuum
and a convenient method is found in using a
filament to do the work. It may be said
that when a carbon or memllic filament is
heated in a highly exhausted bulb there is an
emanation or evaporation from it of negative
electricity in the form of electrons—the
quantity emitted depending upon the nature
and temperature of the filament and the
nature and pressure of the surrounding gas.
If no special steps are taken to collect these
electrons, they will return to the heated fila-
ment and will be reabsorbed by it If,
however, we bring a positively charged body
near to the hlament the electrons will be
attracted towards, and absorbed by, the
positively charged hﬁd}", their passage across
the space constituting an electric current
Aowing from the hot filament to the positively
charged body. In speaking of thermionic
tubes, this bu-d}r we call the ™ Anode™ or
* Plate,” and the current is called a ** Therm-
ionic " current. If the anode is recharged
negatively, the electrons will be repelled by
it, and they will return ultimately to the
hlament, just as they would if the anode
were not present. [t should be noted that
electronic emission is not the same thing as
thermionic current, as the latter only takes
place when the positively charged anode is
present. [ we gradually increase the pr_ltcntla.l
at the anode, the number of electrons it
attracts will gradually increase until finally
we reach a point where any further increase
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in the anode positive potenual fails to increase
the number of electrons absorbed by the anode,
the reason being that we are now absorbing
all the electrons emitted by the filament. The
valve is now said o have reached its ** Satura-
tion Point.”

The foregoing theory although fairly
satisfactory, takes no account of the action
of the gas in the valve, which surrounds
both the flament and the anode. The
remaining gas molecules in our so-called
vacuum have a marked influence on the
emission from the heated filament in the
valve. Neglecting the gas effect we know
that there is a great army of electrons en route
between the flament and the anode, and their
numbers increase as we approach the saturation
point. At this point the numbers will be
so great that those at P in Fig. 5, near the
anode will repel those at 5,
and these at 5 will repel
those at T" which are just
leaving the filament. The
total effect will be to throttle
down the fow of eclectrons
to the anode, and to
neutralise the filament’s act-
ion. As a result we shall
not get at our anode the
quantity we should expect to get. This
effect, due to the presence of immense
quantities of electrons in the space between
the filament and the anode 15 known as the
* Effect of the Negative Space Charge.”

Now then, if a few molecules of gas are
present another effect occurs which causes
the neutralisation of the negative space charge,
and thus increases our thermionic current.
This effect is that previously mentioned as
wnisation by collision. This residual gas
whose presence, in the most minute quantities,
is unavoidable, has a very considerable in-
fluence on the operation of the valve in supply-
ing positive ions within the bulb, which
neutralises the negative space charge effect,
and enables larger thermionic currents to
pass with an appreciable reduction of the
“anode positive potential.  But the pressure
of gas has certain disadvantages. In the

e Pl AT

Fig. 5.
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first place the behaviour of the valve is un-
certain and irregular, the increase of current
not following regularly the increase of anode
voltage. )

Secondly, when working with the filament
white hot and at a high anode potential, the
production of thermionic current becomes
irregular,

Another effect of the positive ionisation
we said was the bombardment of the filament
due to the ionisation by collision, and this is
harmful to the flament and in time decreases
the life of the valve by disintegrating the

filament,
These facts have rendered the use of soft

valves undesirable, and hard valves are now
almost universally used.

It is o be noted, particularly with French
valves, that the pressure of gas s low enough
for the number of gas molecules present to be
so small that the amount of ionisation by
collision is very small.

The electrons reaching the anode practically
all come from the filament.

INTERNATIONAL TECHNICAL
WIRELESS COMMITTEE.

The objects of the Technical Wireless Commitiee
which hea been sitting in Paris since June 2lat
is to examine important questions  connecbed
with the development of wireless telegraphy and
tele . with apecial consideration of the advances

during the last few years,

The gueations have already received a %ontl
deal of comwideration at the International Con-
ference on Electrical Communications, which was
held in Ssptember, 1020, at Washington, but
special questions were then reserved for discussion
at the Paria conference,

The most imporfant questions now up for con-

mideration are :—

Classification of the different waves in accord-
ance with their technical characteristics and
definition of the uses reserved for esch kind.
Dhistribution of wavelengths among the various
sorvices, auch ss naval amd merial services,
point-to-poant  communmications of all distances,
wireless telephony, et

Diirection linding and meteorological services,

Definitions of range and radintion,

The work of the Committes {which is compoeed
of eminent experts from the wvarious countries
concerned ) is being condueted in o spirit of gooedwill
and conlidence which augur well for success.
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THE APPLICATION

OF ACOUSTIC ANALYSIS TO

THE PROBLEMS OF INTERFERENCE*

By ]. BarpersTox.

N expounding a possible solution, partial

or complete, of the problem of radio
interference, I have departed entirely trom
the beaten track pursued by so many pro-
fessional and amateur research workers,
because their most valiant efforts have not,
as yet, been justified by the results obtained.

The views of a technical radio expert and
those of an operator, on the subject of inter-
ference, are vastly different.

To the former, interference begins with
the response of an aenal to ather waves
emanating from a transmitter other than the
one with which communication is desired,
while to the latter, it begins only with the
emission of alien sound waves from the
diaphragms of the headphones.

Here, then, lies the nucleus of a new sphere
of thought. Instead of trying to master
unwanted =ther waves, let us, by way of a
change, endeavour to master unwanted sound
waves. [helaws of sound are just as tangible
and sharply defined as the laws of electrical
induction.

Electro-magnetic waves, and sound waves,
have much in common, differing chiefly in
their medium of propagation.

Both possess the properties of amplitude,
frequency, and phase. The great thing to
have clearly in mind at this juncture is
that in:erf?;rence anywhere between the
headphones and the antenna is purely electrical
in nature, while between the headphone
diaphragms and the ear-drums of the operator,
it is purely of an acoustic nature.

As a preliminary to my proposed solution,
I would request the reader for a moment to
assume the personality of an operator who
is endeavouring to receive a message while
being “ jammed ™" by another transmitter,

* The following article is published as suggesting
& field for experimental work., We have not tried
the arrangement described and its suitability for
Erllu- purposes cannot therefore be guaranteed —

Supposing that the spark notes of the two
respective transmitters are different in pitch
(as would in all probability be the case),
it is clear that the detector circuit is being
traversed by two distinct unidirectional
currents, differing in frequency, and super-
imposed, one upon the other,

As the ordinary telephone receiver
diaphragm is more or less aperiodic, it is
obvious that it will respond to both currents
and thus propagate through the atmosphere
in it wclnlty, a complex sound wave,
possessing, in acoustic form, all the vagaries
of the superimposed detector circuit currents.

Before proceeding further, however, 1
would like to emphasise upon one vital
difference between =ther waves and sound
waves. The vibrations of the former are
at right angles to the direction of propagation,
while those of the latter are in the direction
of propagation.

The equivalent of an =ther wave's crest
and hollow 15 found in a sound wave in the
form of periodic and alternate pulses of rarified
and compressed air.

Just as two currents of identical frequency,
but antagonistic phase relationship, can nullify
the properties of each other, so can two sound
waves under like conditions produce silence.
If a sound wave emanating from one source
15 split up into two paths so as to impinge
simultaneously on opposite sides of a resilient
diaphragm, such diaphragm will not be
affected if the two paths are of equal length,
because the pulses of compression, and the
pulses of rarefaction will o each other.
If, however, the lengths of the two sound
pﬂths are capable of being varied independently
of cach other, a position can be found where
a pulse of compression will reach the diaphragm
on one side at exactly the same moment
that a pulse of rarefaction reaches the
diaphragm on the other side.

‘The acoustic phase relationship is then
said to"be harmonious, each split sound wave
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augmenting the effect of the other. Upon
this phenomena of acoustics [ base my
suggestions for reducing interference,

Sound possesses definite velocity and wave-
length.

‘The length of a sound wave may be taken
as the distance between two successive pulses
of compression.

It 15 obvious, therefore, that to obtain
harmonious phase relavonship under such
circumstances as have been described, the
difference in length of the two sound paths
must be equal to half the wavelength of the
sound ir_e.clf

[t is equally clear that any increase or
decrease in the frequency of the sound wave
will upset the phase relationship, if the
difference in the length of the two sound
paths remain unaltered.

To apply the above facts in a practical
form, 1 have devised an instrument which
I call a * Monophone Receiver.”

The following description and sketch will,
I hope, make the nature of my device perfectly
clear.

A and A’ are two sensitive watch pattern
telephone receivers.

B is a mica diaphragm reproducer (similar
to those in use with gramophones).

C is a double ended stylus, pivoted at its
mid point, the lower end of which is secured
to the centre of the diaphragm B, while the

THE WIRELESS WORLD

upper end is secured to the centre of the
diaphragm of a microphone D.

E is a short tube connecting A’ to one side
of C.

The other side of C is connected to A
by a cylindrical shaped leather bellows F,
provided with a micrometer movement G,
such as the screw arrangement shown along-
side the bellows.

The receivers A and A" are wired in series,
and are connected to the terminals of the
wireless receiving instruments in place of the
operator’s headphones.

The operator's headgear is connected to
the terminals of the microphone [, in series
with a battery H.

The actual
follows :—

During the reception of signals from a
spark transmitter, the receivers A and A’
will be traversed by unidirectional currents
of the same frequency as the spark discharge.
As the diaphragms of A and A’ will vibrate
synchronously, two pulses of compression
(or rarel’acrinn_} will be simultaneously pro-
pagated, one through the tube E and one
through the adjustable bellows F.

These two pulses will be immediately
followed by two pulses of rarefaction (or

modus  eperand: Is as

compression), and these again by two pulses
of compression {or rarefaction), and so on,
as long as the sound wave lasts.

L|HI"EFHITT IIF I“IL HI GAN
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The speed of propagation in both bellows
and tube being idenucal, it will be clear thar,
as the bellows constitutes a sound path of
variable length, either an antagonistic or
harmonious phase relarmnshlp can be imparted
to the pulses of compression or rarefaction
arriving on opposite sides of the reproducer B.
If the phase relationship is harmonious, the
stylus C will be actuated, and, by conveying
the vibrations of B to D will create response
in the operator's headphones.

If * jamming " commences, and the inter-
fering note is higher or lower in frequency,
it will create antagonistic phase effects upon
the diaphragm of the reproducer B.

If the frequency of the interfering note is
twice, or half that of the note desired, the
former will be completely destroyed while
the latter will remain unimpaired,

An octave ratio between the frequencies
is very rare, and therefore, under actual
working conditions, the following alternative
method of using the * Monophone Receiver ™
would be found more effective.

The length of the bellows is adjusted to
produce complete antagonistic phase relation-
ship to the frequency of the interfering note,
so that it cannot be heard at all.

The phase relationship of the note desired
(with the exception of octave ratios), will
also be partially in opposition, and the note
thus weakened.

Thizs weakened note, however, can be
compensated by connecting an amplifying
device | between the microphone D and
the headphones.

The effectiveness of a * Monophone
Receiver” would be at a maximum during
the reception of continuous waves by the
“beat” method, as the interfering note
could be made an octave of the note desired,
by careful adjustment of the frequency of the
local oscillator. The approximate wvelocity
of sound (in air) is 1,100 feet per second,
and if the frequency of the respective notes
are known, their wavelengths are determined
by simple calculation, viz. :—

Wavelength = s

Frequency

Example :—F requency = 500.
1,100
500
To obtain harmonious phase, the difference
in length of the bellows and the tube must
be half the wavelength, and to obtain
antagonistic phase, the difference in length
must be egual to the wavelength,

Where the frequency is not known, the
harmoenious or antagonistic point is determined
by experiment.

It mav have occurred to the reader thar,
in accordance with the acoustic laws herein
described, the interfering note can be com-
pletely * phased out™ by adjusting bellows
and tube to equal length. Such is the case,
but this would ** phase out ™ the desired note
too. 1'he correct method of * phasing out ™
the note of interference 1s to adjust bellows
and tube for a difference in length equal
to the wavelength of such note.

Wavelength =

SOME WIRELESS HINTS
FOR THE AMATEUR

By Capt. H. pE A. DorisTHORPE.

ITH the present restrictions imposed
by the Postmaster-General on the
wireless amateur, it s highly important
that particular attention should be paid to
the design and crection of the amateur's
station in order to obtain the maximum results
under the prevailing conditions. "The follow-
ing notes, therefore, may serve as a guide
to any novice who is intending to join the
ever increasing band of wireless enthusiasts.
Aerials.—Most amateurs pay far too little
attention to their antennz, and so sacrifice
a large percentage of the efficiency of their
stations, Having chosen a suitable site for
the aerial the next important point to be
considered is the type of wire to be employed.
It is essential, especially in large towns, to
use an ms.ul:.ted or enamelled wire in order
to prevent corrosion taking place. It will
be found that an ordinary bare copper or
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phosphor bronze wire will wvery shortly
become covered with deposit when exposed
to the open air. It has been ascertained by
the following experiment that a bare wire
wil. lose about 20 per cent. of its efficiency
as an acrial after about three or four weeks
exposure.

Two aerials of similar dimensions, one
being of enamelled and the other of new
bare copper wire, were erected on a certain
date. The signal strength from a known
station compared on each aerial daily, with
the result that the signals due to the bare wired
aerials pradually dropped off until there was
a reduction of about 20 per cent., after which
no further diminution was noticed. On
examination this wire was found to have
become corroded and covered with a deposit
of oxide. The reason for the reduction
in signal strength is doubtless due to the high
resistance offered to the surface currents
by this corresion.

A two-wire aerial of enamelled or insulated
wire should therefore be constructed and
separated, so that they are at least 6 feet
apart, by means of some light form of spreader.
In leading in the aerial care should be taken
that this wire is not in close proximity to the
house. For the actual lead-in a short
piece of high tension cable should suffice.

Earth.—The earth is another most im-
portant point, and the amateur in nine cases
out of ten cannot do better than to use a water
pipe, taking care that his connecting wirc
makes pood connection, either by soldering
or by the use of an ordinary telephone earth
connecter. It 15 also important that the
earth should be connected at a point as near
as possible to where the water pipe enters the
earth. Where a more elaborate form of
earth system can be made, such as by
means of large buried galvanised iron plates,
the connccrion from the operating room to
the earth should be carcfully insulated all
the way to the actual point where the wire
meets the carth, otherwise faulty contacts
to " earth” will be made at various spots
which will reduce theaerial circuit’s efficiency.

Crreurts.—It 15 not intended to touch on
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the very numerous circuits that the amateur
can employ and each individual must consider
what he considers most suitable to meet his
requirements and pocket. A novice, how-
ever, cannot do better than to employ the
simplest circuit possible, and to build up
gradually. A point which should be borne
in mind in connecton with all types of
circuits is that it is of the utmost importance
to keep all connections clean, and where
thermionic valve circuits are employed the
insulations between terminals, etc., must be
of the highest quality. Faulty insulation
in this connection will produce a host of
faults such as high tension battery leakape
and parasitic noises in the telephones.
Thermonee Falves.—It is astomshing that
nearly all the present day amateurs adopt
the use of the ** hard ™ or high vacuum type
of thermionic valve for their experiments
and circuits, when a * soft ™ triode is so far
more sensitive and interesting in its action,
The * hard " type is, doubtless, more stable,
but when compared In sensitiveness to a
“soft ™ triode, there is no comparison.
This * soft " type calls for a certain amount
of skill in its operation, but this should rather
appeal to the amateur. There 15 vast scope
for experimenting with such a triode, and
the devising of circuits for its employment.
One “soft™ triode will give as much
amplification as two *“hard " valves, where
one is used as a rectifier and the second as a
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Fig 1
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note amplifier, and in a reaction circuit the
results are far superior and the signals more
sharp and crisp than those produced by the
& hll“d T8

A slmp{pe]rcult for the use of a soft valve
is shown in Fig. 1, the usual grid leak and
condenser being subatltut:d by a potentiometer,
The circuit will function quite satisfactorily
with the former device, but a finer adjustment
of grid potential is obtained by the latter where
the characteristics are somewhat variable.

Using this simple form of circuit in con-
junction with a soft triode, it will be
found that the best results are obtained
at the expense of a rather higher potential
on the anode, and a careful adjustment of
the triode’s variables. Taking into con-
sideration these points it should be possible
for the amateur to obtain the maximum
amount of success with the minimum amount
of apparatus and cost

LOUD-SPEAKING TELEPHONES—II.
By PuawLir R. Counsey, B.5c., F.Inst.P., A.M.LE.E.

(Continued from page 261 of last issue).

OME controversy has arisen on the
v_Jquestion of priority in the discovery of the
electrostatic effects described by Messrs.
Johnsen and Rahbek, and a paper by Mr.
Rollo Appleyard published in 1905 has
been cited in this connection.® A table 1s
given in that paper of the attractive force, or
“retentive force™ as it is there called,
exerted on the metal electrode of the dielectric
with various applied voliages, but the order

—

*R. Appleyard: Proeceedings of the Physical
Sopely of London, 19, pp. T24—730 [1805) ;
Fhidosophical Magazine, 10, pp. 485—487,

Oectobor, 1905,

of magnitude of the effects described seems to
be much smaller than those obtainable with
the lithographic stone, agate, etc., used in the
demonstrations at the Institution meeting.
The difference is probably to be found in the
d.fferent nature of the dielectric, causing the
less perfect establishment of the charged
surface layer to which the effect seems to be
due and to a lack of appreciation, at that
time, of the mechanism of the phenomena
in question. The condition of the surfaces
of the materials used in those experiments
was in all probability not best suited for the
establishment of the large forces such as
characterise the Johnsen and Rahbek appa-
ratus. As we have seen in an earlier part of
this article, the condition of the surfaces 1s
all-important to the success of the experi-
ments, so that unless care is taken in their
preparation the results obtained will evidently
not be nearly so useful,

The idea of using a rotating cylinder in
connection with a loud-speaking tt]ﬁ‘phunc s
certainly by no means new, as it was employed
by Edison in an instrument often termed an
“ electro-motograph,” which was one of the

_ earliest forms of loud-speaking telephone.

In this apparatus—shown diagrammatically
in Fig. 11—a cylinder of chalk A is rotated
uniformly by hand by means of the gearing
shown, or by means of a clockwork motor,
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This cylinder is formed of
precipitated chalk to which a
small proportion of mercury
acetate has been added, the
whole being moistened with
a saturated solution of caustic
potash and moulded into a
cylindrical form by being
subjected to hydraulic
pressure. (On the surface of
the cylinder A a strip of
platinum (shown in end view
at C) rests, and has its other
end attached to the centre
of a thin mica diaphragm
B. The spring § with
pressure adjusting screw E, serves to maintain
the requisite pressure betwcen the platinum
strip and the surface of the chalk cylinder.
At the point where the platinum strip rests
on the chalk cylinder a small platinum point
is fitted, as may be seen more clearly in the
diagrammatic side view of the apparatus given
in Fig. 12. The lettering of this diagram
corresponds with that of Fig. 11, so that
corresponding parts may easily be recognised.

As mentioned above, the chalk is soaked
in caustic potash solution, and must be
maintained wet by occasional contact with
the roller shown under the cylinder. This
roller may be raised into contact with the
cylinder by the handle G from its normal
position in the reservoir of potash solution T,
The terminals of the instrument are con-
nected, as shown, between the platinum
strip C and the metal core D of the chalk
cylinder.  The effects produced in this
apparatus are somewhat different from those
we have just discussed in the earlier parts of
this article, since the effect of the passage of
the current through the chalk is to cause a
reduction of the normal friction between the
chalk and the platinum. Similar effects
are, of course, produced on the diaphragm
which is thrown into vibration by the varying
pulls on the platinum strip C.

It is a curious fact that neither unevenness
of the surface of the chalk cylinder nor
variations in its speed of rotation have any

Fig. 12,

THE WIRELESS WORLD

appreciable effect on the sound produced by the
apparatus ; it is merely the changes in friction
between the platinum and the chalk which
produce the sounds, and these changes are of
a much larger order of magnitude than the
natural slight variations due to unevenness of
the surface.

Much discussion has arisen in the past
as to the mechanism underlying the action
of this apparatus, and the explanation that
may be applied to account for the changes in
friction.  One suggcstmn i that the
clectrolysis of the caustic potash solution
by the current causes the liberation of some
gas on the surface of which the strip ** floats”,
thus reducing the friction. This view was
expressed at a meeting of the Royal Society
of Arts in May, 1879, when a demonstration
of the apparatus was given by Conrad W.
Cooke, C.E.,* who explained the process as
follows : —

** The physical cause of the reduction of the
coefficient of friction must, I think, be looked
for as an effect of electrochemical deposition.
It may be with some substances employed due
to the liberation of gas by the electrolysis at
the negative end of the pole, which in the
instrument before us is the platinum strip
bearing on the impregnated cylinder. The
sudden formation of a film of gas between
the strip and the cylinder would perfectly
account for the friction being reduced ; and
even if gas be not liberated, a change in the
chemical constitution of the chalk cylinder at
that point which is pressed by the platinum
strip would be accompanied by a change in
the coeflicient of friction between them.”

There are, however, some difhcultics in
the way of accepting this explanation, as
some lag might be expected in the production
and disappearance of the pascous hlm—a
lag which does not seem to exist, and
in this connection it may be of interest
to quote part of the abstract which appeared

in Naturet of a paper by Prof. W. F. Barrett,

presented to the Royal Dublin Society on

————— —— es——

* Journal of the Royal Socieiy of Arie, 27,
pp. ao8—560, May 23rd, 18798,
t Naotwre, 19, pp. 483 —484, March 18th, 1880,
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January 19th, 1880, “ On the Theory of
the Loud-Speaking Telephone ™ :

“The author expressed his doubts as to
the accuracy of the received theory which
attributes the diminution of friction that
occurs on the passage of a current to
electralytic action, a film of gas being thereby
produced, and hence a reduction of the
normal * stiction * between the chalk cylinder
and the platinum faced arm which vibrates
the diaphragm. One objection to this theory
15 the enormous rapidity of the changes
that must occur and the difficulty of con-
ceiving how the Alm of is to be got nid
of, even if produced in an infinitesimal
portion of time. Moreover, the author
showed that even when the chalk was dry,
in the ordinary acceptance of the word, the
action still took place, excellent speaking being
obtained from a cylinder that had been
exposed for a month to a highly heated room
and not once touched with water since it
had been in the author's possession 5 doubtless
if the chalk were strongly heated its insulation
would be too great, and the current would
not

* The tendency of a closed electric circuit
is to enlarge itself, and it might be to this
cause the phenomenon was due. But the
electrodynamic action of the current should
occur equally well between a metal cylinder
bearing on the metal arm ; the author had
therefore replaced the chalk cylinder by
a polished brass cylinder, and employing a
microphone transmitter at the other end of
the line, the ticking of a watch was perfectly
well heard as soon as the brass cylinder was
rotated. Whistling, too, was imperfectly
heard, but not conversation. Here no
electrolytic action could occur, and therefore
the self-repulsion of a current on itself, or
other electrodynamic action was shown to be
a wera causa. The repulsive action of a
current in passing from one conductor to
another, described by Gore, and usually
attributed to the production of heat and local
expansion at the points of contact was another
possible cause. But the author questioned
the usual explanation of Gore's experiment,

TELEPHONES—II

and conceived it probable that both it and
the variations of friction in the Edison
telephone receiver might be due to a commeon
cause as in both the currents passed from a
bad conductor to a pood one, and it was the
opinion of the late Principal Forbes, formed
after much research and careful inquiry,
that a peculiar repulsive force was called
into play when both electricity and heat
were transferred from a bad conductor to a
good one. From any point of view the
subject was one worthy of further investiga-
tion, which the author hoped to give to it.

*In conclusion the author described an
arrangement whereby he had adapted the
magneto telephone to the revolving cylinder
in the Edison receiver, so that instcad of
having to do the entire work of vibrating the
diaphragm, as in the Bell receiver, the
magnetic action of the current simply varied
the friction of the cylinder, and so varied
the nature of the oscillations of the diaphragm
which were set up by mechanical means,
But as much success was not obtained as
was anticipated, nor did the combination in
one instrument of the chalk cylinder and
the magnetic action give good results, the
variations in function being probably not
synchronous from the direction of impulse
not being always in the same way.”

The same author also showed in a letter
to Nature, published on March 4th, 1880
(page 417), that feeble E.M.F."s could be
set up by such a receiver when the chalk
cylinder was set in rotation. This effect
may have been due to a species of electrolytic
polarisation, or to the contact E.M.F.s
of the two conductors in contact with the
chalk. In any case it serves to emphasise
the distinction between the Edison receiver
and the electrostatic one outlined above,
apart altogether from the consideration of
the opposite sign of the effects in the two cases |
—aone being an increase and the other a
reduction in the friction.

The discovery of the effects which led up
to the design of the above-described arrange-

ment of Edison’s * electro-motograph ™ was

made abour 1872, when Edison discovered that
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if a strip of paper, moistened with a2 chemical
solution that is readily decomposed when an
electric current is passed through it, is placed
on 2 metal plate and has a platinum point
resting upon it with a gentle pressure, the
friction exhibited by the platinum point to
movement over the surface of the moist paper
is instantly reduced when a current is

through the paper between the metal plate
and the platinum point. The point should be
connected to the negative terminal of the
battery. The friction is immediately restored

to its initial value when the circuit 15 inter-

THE WIRELESS WORLD

rupted. By drawing the paper strip at a
uniform speed under a platinum point mounted
on a suitable lever, a relay can be constructed,
the friction of the moving paper pulling the
lever over and holding a contact open against
a spring. On the passage of a current through
the paper the friction is decreased and the
spring causes the lever to close the contact.
Anyone interested in further demils of
this apparatus will find a description of the
arrangements used by Edison in the Telegraphic
Fournal, 6, pp. 381-383, September 15th,
1878, together with a sketch of the apparatus.

(Te be comcluded.)

EXPERIMENTAL

TRANSMISSIONS IN
AND AROUND

LONDON

REPORT OF A SPECIAL MEETING CONVENED BY THE WIRELESS
SOCIETY OF LONDON

A meeting of the holders of Tranemitting
Licencea in London and district was convened
by the Wireleas Society of London at 66, Victoria
Strest, B.W., on July Tth, 1821,

Present:—Meaars. Blaks, Burnham,Bligh, Coursey,
Clapp, Child, Crampton, Davia,
Hambling, Hope-Jones, Haynes, Klein, Mayer,
MeMichael, Partridge, Pocock, Campbell Swinton,
Shorwood, Tingey, Taylor, and Lisut. Walker.

Tha chair wasa taken by Mr. F. Hope-Jones,
M.ILE.E., who read letters from Mr. William
Lo Quex, Guildford, and Mr. H. Burbury, of Wake-
fiald, rﬁgmtt.inF their inability to attend, exp
their approval of the objects of the Meeting nn&
making & wvariety of 101,

The Chairman briefly explained that the businesa
of the meeting was to explore all possible methods
of g0 organiking and arranging transmission during
the busy hours of the evening as to minimise
jamming and interference.

The Meeting was opened for general discussion
on thess lines, as a result of which a number of
suggestions wero made, and the following possible
* alternatives were put up by the Chairman for full
discussion :—

(1) Allocation of a definite day and a precise
time for weekly transmission by each station ;
thus a time table could comprise 28 stations
with four per avening.

{2) The reservation of half an hour every
night (8 to 8.30) for regular weekly transmissions
in the nature of a Concert.

Donisthorpe, .

{3) The appointment of seven specially com.
E,uam, transmitters with good egquipment &8

irectional Stations to take it in turn to control
all traffic for one evening per week each.

i4) A woluntary limitation of transmission
to 15 minutes by sach station between the hours

of § p.m. and 10 p.m.

The Chairman invited advocacy of each of thesa
in turm, and tho I'-l:rlln'n'in% gentleman took part in
the discussion ;(—Mesars, Burnham, Blake, Clapp,
Coursey, Cram , Child, Baail Dawvis, Donia-
thorpe, Haynes, Klein, MeMichael, Mayer, Pococl,
Partridge, Sherwood, Tingey, Rickard Taylor
and Lieut. Walker.

After ml..mming up the dirﬂm&iﬂu. th;_llll_luin'r.:ln

t the last proposal to f vote which, being
P:u::.lrri.ad ur_l.m‘_l_i,l‘?ll,';lurﬂ:,r. eoncluded the busineas of
the meeting. The termf of the Resolution were
as follows —

That there shall be a voluntary limitation
that no single statlon or palr of communi-
cating statlons shall work for more than
15 minutes at a time between the hours
of 8 and 10 p m. legal time ; and that such
statlon or statlons shall walt at least 15
minutes before again transmitting.

The proceedings terminated with & vote of thanks
to the Past President, Mr. A. A. Camphell Swinton,
for the use of his offices, to which he
responded, )
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NOTE.— Under this heading the Editor will be pleazed to give publication (o reporis of the meelings of Wireless
Clubs and Socwelies, Swuch reporis should be submiifed wilthout covering letier in the exact form wn which hey
are to appear and as concise ar possible, the Editor reserving the right to adil and curtail the re ports if necessary.

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

The North London Wireless Assoclation.
{ A filiated with the Wireleas Sociely of London.)
Particulars of membership, ete., can be obtainoed

from the Hon, Secretary, Mr. J. W. 8 Prior,
efo Buperintendent, Feabody Buildings, Essex
Road, N.1.

The meetings of this Association are now being
held at the Northern Polytechnic Institute, Hollo-
way Hoad, on Monday eveninga,

At the twenty-seventh meeting, Mr. Norman
Wilson lactured on the construction of telephones.
Mr. Wilson had made throughout a very efficient
pair of B,000 ohm telephones, and was able to dea-
cribe the difficulties met with very fesling'y, and
give many useful tips to thoss who wished to
construct their own telephonea. A lengthy dis.
cussion followed, and many questions wore asked,
which showed that the lecture was followed wit .
elosa attention and interest. At the conclusion
& hearty vote of thanks was accorded Mr. Wilson

In closing the meeting, the Chairman said h
hoped that other membera would come forward
with similar lectures or papers. Construction |
details of apparatus were alwavs weleome, and he
felt sures that there were many members of the
Association who could help in this way, Necdless
to say the Hon .Secretary will be glad to hear
from any member who can oblige.

The West London Wireless and Experimental
Association.

(A fdvated with the Wircleas Sociely of London.)

All enguiries raﬁﬂim the Society should be
l.-l:lli.'ru!-uu;:l to the Hom. ga-r.:mtary, E,? FProvidenice
Road, Yiewsloy, Middlessx.

The Society held its usual weekly meeting on
Thursday at 7 o'clock, on July 7th, at Balmont
Rond Schools, Chiswick.

Mr. Studt econtinued the course of wireleas and
lectured on the magnetic field round conductora,
induced currents and sell-induction. A lively
debate followed on & statement that the lecturer
had made, the finish of which, owing to lack of
time, was laft over to the next meeting.

Mr. Studt haa very kindly presented the Society
with & ** Brown " Loud Bpeaker and Relay, which
is groatly appreciated, as until now head telephones
have been handed roond to the memboers.

The Club has had soma difficultiss over the erec-
tion of an aerial, and is at present wsing an indoor
ons to P.M.GO. measurements, which, however,
is found to give quite good resulta.

Wireleas and Experimental Associatlon.

{ A fulented with ihe Wireless Sociay of London, )

Hon. Becretary, Geo. Button, AM.LEE., 18
Melford Road, 5.E.22.

Tha Wirslesa and Experimental Association mst
8t the Central Hall, Peckham, on Wednesday,
July Bth, to hear Captain R. Tingey lecturs on
OUr COMMOn precteupstion.

For two hours hapudemnm'l'.rnlud and advised,
with delt fingers now working amongst switches
and condensar knoba, again with chalk and black-
board, treating his subjoct in a loving wnd reverential
manner that ewnrried conviction ageinst the most
hardenad practitioner of * the other way."

The secret appearsd to be that he did not expect
the same valve to do averyvthing all at onoe.

Perhapa thia one valve one job principle might
boe worked by more of ua amateurs with advantage.

A cordial vote of thanks moved by the SBecretary
and carried with acclamation brought & most
sueceasful moeeting to & closa.

All wireless amateurs undoubtedly wish for
the beat for our hobby, but doos everyone think
it worth while to maks & move to interest others
and so enlarge the circle-?

An offer made by Mr. Geo. Bution, AM.LEE.,
Hon. Secretary of the above Bociety, to give a dis-
play at a Parochial Gardem Party was sagerly
accepted and the arrangements made worked
without a hitch.

The permission of the Fost Offies suthorities
was readily granted with the usual stipulations,
a single wire attached to the adjacent steeple
acts | a8 merial, s stake wrapped with
wire ilriven into a Aower bed provided the sarth,
and with receiving valve and & (F!ln!lark ITT Amplifier
and a Brown Loud Speaker our outfit was complate.

B nckboard and sasel enabled the demonatrator to
vluci.late lmotty pointa by the aid of sketches,
and the many questions asked showed tha deap
intaret taken in the subject.

Tolograph signals were taken by the audience
af mors of leas a matter of courss, but when s
well-lnown veice burst out," Hullo Lvmpne,Croydon
calling," our mouths and throats woere narrowly
sceanned for evidence of ventriloguism,

Later, our equally well.known friend Burmham
woighed in w??h A promissd gramophone record,
and wa couldn’'t be suspected of imitating all the
instruments of the orchestra at once.

From four till closing time at eight we held
the interest, and all appeared sorry that we had
to pack up and diemantle.

Edinburgh Wireless Club.
{ A filiated with the Wireless Sociefy of London, )

The new Headquarters at 8, Forth Strest, are
now in order. The aerial has been erected, and
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provea surprisingly efficient for ita town situation.

Meetings u.raEh];ing held every Wednesday at
B-10 p.m. Intending members are asked to enguire
for particulars from the Hon Secretary.

An outing was held recently to Salishury Crags
with exceptional results.  Using small portable
ap tus several American stations wore received
well on a 30-ft. aerial 8 ft. high.

The above pﬁiﬂwn‘”:ﬁ. shonpa the et belonging o
the Hon, Secretary, Mr. W. Winkler. The sel 4
arranged in a boolease from which the shelves have
been removed,

North Middlesex Wireless Club,
{ A filiated with the Wireleas Sogiely of Londan, |

Particulars of the club may be had from the
Hon, Becrotary, Mr. E. M. Savage, MNithedale,
Eversley Park Hoad, Winchmore Hill, N.21.

A meet] of the North Middlesex Wireleas Cluls
was held at Shaftesbury Hall, Bowes Park. After
wome time had been spent on Morss practice the
chairman (Mr. A, . Arthur) called on Mr. Gartland
for his address on ** The Transmis=ion and RBeception
of Audio-frequency Bignals.™

Mr. Gartland, who had been very busy connecting
up his I.F-r.lnrnlun with the sssmstance of several of
the members, said that he was first made acguainted
with this method of short-distance telephony when
in France during the war, when, as an experiment,
he eonnected s telephonsa across the asnial and
earth and heard conversation which was being
carried on in neighbouring telephone lines, He then
axparimented further, and had found & convenient
way of transmitting music (gramophons records)
and to s cortain extent speech, over short distanees.

THE WIRELESS WORLD

Interesting experiments wers conducted by the
et urer.

After guestions had been asked and answered, a
vole of thanks was propossd by the chairman and
carried with enthusiasm. Two new members wepo
eleetal,

Birmingham Experimental Wireless Club.
( A fidinted with the Wireless Socicty of London.)

The Seeretary (Mr. Frank 8. Adama, 110, Ivor
Road, Sparkhill, Birmingham) will be pleased to
hear from local amatewrs.

At a meeting held on Friday, July Sth, at
[Mgheth Instituts, Mr. A. Woodeock gave an
intoresting and practical discourse on the * Con-
version of a Mark 111, Tuner.” He exhibited such
a tuner of his own conversion, describing the
mﬂﬂm-th used in winding the tuning coils and

:|lJ!'I|gI the set for valyve use,
President (Mr. A. L. Lancaster|] proposad a
vote of thanks, which was carried unanimously. A
field day was arranged for July D6th, ffteen
mombers promising to attend.

Bristol and District Wireless Assoclation.

Hon. Becretary, Mr. E. C. Atkinson, M.A.,
F.R.A.8., 5. Pembroke Vale, Clifton.

During the Spring session, 1821, five ral
meetings of the Association have been held, and
on June 25th the first ** field day ** with the portable
apparatus was held at Keynsham. Membership
now eoxcesds 40. The rules have recently been
revised and printed.

{n Jlnu.nr:,' 28k, 1021, Measra. Mitcheall, llllrcu.la
and Atkinson contributed componenta from which
a cireuit was built up and connectsd to an aetial
stretched across the lecturs theatre. Whilst
connections were being made, Mr. Atkinson dis-
cussed the effect of * dead ends™ in modifying
wavelengths, and showed how the mutual induc-
tanco betwoen the dead end of s single layer coil
and the active part could be read off from the in-
ductance curve of the coil. When the mhﬂl
had beoen completod the megs r:lhma
to deliver the news of the world to the mun;

(On February 25th, Mr. W. R. Wade, in referring
to the Transatlantic Tests, protested oagainst
the interference ecaussd by solf.oscillatory local
Circuita,

Committes and auditors for the curment year
ware elected.  Mr, G, Marcuse was elected delegate
to the London Conference. Mr. G. Marcuss
lsetuaresd on H::ig'h Frn-anm:_\" ﬁmp'liﬁnnlinn- Arm-
plification before rectifving was desirable, since
all rectifiers are relatively insufficient for weak
gignale. In the Marconi 55 A exhibited, & amplify-
ing valves {one or more of which can ba eut out)
are followesd by a rectifving valve., The intervalve
coupling through a high resistance transiormer

dImrm.]I condenser is partly inductive and partly
due to capacity of coils and condenser, so that the
resonance offect is small and a wide range of wave-
lengths is satisfactorily covered with & single
instrument, Belf-oscillation is  controlled by
regulating filament temperatures, and A& COn-
denser botween No. 3 grid and No. 5 plate.
Potentiomeler control of the rectifying valve
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filament reduces jamming in spark work by ad-
justing to & of transmission.

On “m_"rglﬂ“ the sccounta for 1920 ware :
and named of holdera of transmitting licencea
collected for the London List. Mr. Marcuso re-
ported on the London Conference,

Bev. H. W. Jakea introduced a discussion on
* How to start an Amateur Station,” describing
his sarly experiencea with roady-made apparatus.
Other speakers advocated the home building of
apparatus ss teaching the expernimenter more
about hia science. Mr. W. R. Wade waa heartily
congratulated on winning the Burnham Prize in
connection with the Amatour Transatlantic Test.

On April Z2nd, Mr. M. Burchill waa elected a
member of Committea in place of Mr. L. 5. Palmer,
who resigned on taking up Government duties in
Portemouth. The reavised rules of the Association
wers submitted and ted.

Mr. A. W, Fawcett discussed " Reception of
Bhort Wavea." Whilst most amateurs found
difficulties in dealing with short wavelengths, the
matter was important to them in wview of the
180 m. allotted to them for transmission. A
T aerial was advocated, and a series condenser
was ofton roquired. The A.T.I. should not have
a long dead end, and should have low seli-capacity.
For spark =i a small single layor coil was
recammended without a tuning condenser. Round's
oircuit with & eryatal reotifier was suitable. In
C.W. work fine tuning was necomsary, and body
movements often affocted this tuning sufficiently
to nocasion trouble,

On May 27th it was arranged to have an axeursion
with portable apparatus towarda the end of June.
Mr. Bennett ed affiliation of the Association
with the Bristol Philosophical Sccicty.

Mr. . E. T. Cridland lectured on " Auntomatic

tion of Wireleas Messagos." Such reception
implied largo local currents controlled by the signala
in the antenna circuit. The lecturer received
the various devicea used for this purpose, starting
with the coherer used by Marconi, which was
decolwered by automatic hammermg. A sell-
decohering device used by the Italian Navy con-
sistod of mercury between iron electrodea. A
Lodge-Muirhead device consisted of & stesl whesl
nvnﬁiug in mercury coversd with a film of ail.
An early distress scheme consisted of apparatus
which responded only to a series of dota trons-
mitted st one definite speed. Microphone M!ll.-_z;
wiers  senaitive, but uneertain in action.
Turmer walve relay, for which an amplification
of 500,000 was claimed, was deseribed. '¥ha Craed
rinter was referred to, but not described in detail.
E'ha recording of h'tqh-ap-a-ad messages on & dicta.
phone, read by running at low speed, was referrad
to. A moderm call scheme was discussed, and
finally photographic rocords from n short period
string galvanometer were deseribed, in which
i1 eould be taken at 800 words minuts
on & film, developed and dried ready for reading
in 4} minutes,

On Juns 28th, the Association had o field day

at Uplands Farm, Keynsham. Two atations
working on 180 Spark ‘were set up about 1,100
yards apart, and Clifton College s made

a station 300 yards away from station A. The

weather was fect, the wireleas less so, but nob
& complete [atlure, and we gained uselul sxperience
B to arranging & programme for such work.

Cambrldge and Dlstrict Wireless Soclety.

A mesting of the above Society waa held at the
Reading Room of the Photographie meﬂlﬁiq
Ram Yard, on June 2Ind, at 8.30 pom., with Mr.
J. J. Butterfield in the chair. The next meoting
waa fixed for Wedneeday, July 6th, at the Reading
Boom of the Phﬂ.ngphie Boriety, Ram Yard,
at 8§ p.m.. and Mr. pan will give some of his
experiences in the reception of the Dutch Concert.
The Chairman then called upon Mr. Symonds to
giva his address on his experiences as a wirsless
telegraphic operator in the war, Mr. S3ymonds
then told how he was stationed on & boat which
went to and from SBinga and Australis, and
Singapora and China o gave the description
of the setas he used and also how they worked,
The subject was then declared open to discussion,
and a hearty vote of thanks was passed to the
lecturer. The mesting was then declared informal,

A meeting of the Bocioty was held at the
Heading Room of the FPhotographic Society on
Wedneeday, July Gth, at 8 p.m., Mr. Culpan in
the chair,

A feld day was arranged lor July 2lat at 7 p.m.,
when it waa proposad to receive the Duteh concert.
Mr. Culpan thon deliversd his address on his ex-

riencea in the reception of the Dutch concert

# described two or throo sets which he found
to be inefficient for the recaption of the concert,
and then went on to deaeribe the set he found
of most use,

The meating was then declared informal. A
hearty vote of thanks was oxpressed to the lecturer
in the usual way.

The Gravesend Wireless Experlmental and
Model Engineering Soclety.

The third general mosting of the abovae Bociety
was held at 7.15 p.m. on Thursday, June 23rcd,
at the Globe Hntaﬁ with Mr. Bleath in tha chair.

The minutea of the previous mesting were read
and , and four new 'membem enrolled.

Mr. Bunt was askod to give a few words on the
proapects and aima of the Society, and he also kindly
offored a prize of half & guinea for the best attempt
at mome simple workshop item such as filing =
pieca of mild atesl on top and bottom. Mr. Bunt
pointed out that this is not so simple as it looks,
and moat of the mem bera hu.rldli .

The naxt itern was a paper by Mr. Sleath on the
" Eloctronic Theory,” being a prolude to & future
paper on 2 and 3.electrode valves. The E:ﬁ::
was writtan in a elear and simpls way, but don
somo of the members are still wondering sbout
*jons "' and "' electrons,” and if they have anything
to do with atoma or moleculea (see pp. 281284
in this isun),

The mesating concluoded with a demonstration
by Mr. Birchall of his 3-valve receiver which ia
readily arranged for varnious methods and amplifics-
tion (both H.F. and L.F.) by means of simple
switching devices.

The demonstration held at the Hospital Féte
was & huge succeas owing to the fine results given
by Mr. “F. R. Tingev's personal attention and ap-
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paratus. The German 4-valve magnifier ia a fine
eto of work, and signals through a Brown Loud
peaker wore as loud as the gramophone at the
transmitting station. Tho sum of thirteen pounds
was i and seven new mambers wers enrolled.

South East Essex Wireless Club.

Mr. F. A. Mayer, Hon. Becretary, ** Stilemans,"
Wickford.

The past two monthly meetings were held at the
Club-room on June Ath and July 4th respectively.
On June 6th the Vice-President, Mr. Day, gave &
lsctura on " High Currents,” which
was demonstrated practically by means of his
static apparstus. Bome very interesting experi-
meants were end & IEru.rLy vntanngl thghm
was passed to Mr. Day for his interesting evening

On July 4th, Mr. F. A. Mayer lsctured on ' Wire.
losa Transmitting Apparatus.” A spark set was
shown working, and the function of the various
parts fully describad. Thers ware good attendancea
at both moetings, several new members being
enrolled. During the summer montha meetings
will only be held on the first Monday in the month
inatead of weekly. For the benefit of local amateurs
the Becretary will be giving & wireless concert
on Sunday evenings between Fand 8 p.m. on 1,000
metres. Only 5 watts power will be used in order
to avoid intarference as much as posaible with other
amalaura,

Plymouth Wireless Soclety.

A moeting of the Plymouth Wireleas Bociety
"l'hl-l_ held on June 24th, Mr. W. J. Lewam in the
chair.,

Thia being tha last meeting for the session, an
olection of officors for the next seasion was made,
with the reault that the undermentioned will act
in the eapacities noted during the peasion commenc-
ng ternber 12th, 1921.

Chairman, Mr. H. FP. Mitchell ; Secretary,
Mr. W. C. Bodle ; Treasurer, Mr. H W. .Ll.'l'lgIllﬂ-IIRI
Librarian, Mr. J. P. Carter ; Local Repressntative,
Mr. L. E. Currah.

A vote of thanks was paased to the present Com-
mittes for their past services,

Will those interested please note that this will
be the last communication of the Plymouth Wireless
Society until mid-September.

The City of London School Wireless Society.

At an annual meeting held on June l4th, there
wars 200 people pressnt. After the businesa of
the Society had been carried out and two new mom-
bers elected, the President called on Mr. Burrows,
of the Marconi Company, to deliver his lecturs,
* A populur lecture on Wireless,™

After the lecturs, Mr. Burrows demonatrated
Marconi's efficient amplifier, the 55 Type, and used
it in conjunction with a 2.valve note magnifier and
A ot heterodyne generator. Wonderful results were
obtained on the Club'a 200 fi. aerial, ond also
the & ft. frame which was brought along.

Mr. Burrows, before leaving, kindly invited
4} of opur members to the private cinems
at Marconi Houre at some convenient time. The
meeling was then closed.

On Tuesday, June 28th, at the annunl mesting
Mr. Haynes, from the R.M. Radio, Lid., gave
wn  interesting lecture om " The Mesign of the

THE WIRELESS WORLD

Amateur's Station."” He dealt thoroughly with
all pointa, and showed many of the instrumenta
mada by his firm. The lecture was fully illustrated
by blackboard diagrams, and the lecturer was
aceorded & hearty vots of thanks.

Brondesbury and Cricklewood Radio Club.

This club having now been formed, local wirelesa
workers and others interseted are ueated to
communicats with Mr. J. F. Stevens, 119, Ford-
wych Road, Brondesbury, N.W. (Hon. Secretary,
pro fem.), who will be pleased to furnish full
particulara.

Bolton and District.

An invitation is extended by Mr. W. Howarth
to any amateurd of his district to communicate
with him with a view to the establishment of a
wiraleas club, Mr. Howarth's address is care of
10, Cardwell Street, Bolton.

A Wireless for Southampton.

A mosting was held at Southampton on Thursday,
July Tth, to consider the formation of a wireless
sooioty, with Mr. R. Harvey in the chair.

It was decided to form the Society under the
title of * The Bouthampton and District Radio
and Experimental Bociety."” A working committens
and the wsual officers were & intad.

Further information ean be obtained from the
Hon. Secretary, Mr. G. T, Vivian, 85 Bernard
Btreat, Southampton.

The Willesden Wireless Soclety.

Since our last appearance in print oor Society
membership has considernbly incfaml. We have
now permanent headguarters at 25, Station Road,
Willeadon Junction, and despite the hot weather
and the call of the Belds, our meeting average has
never dropped below fiftesn. The SBociety's wircless
receiving sot 18 now in course of erection, great
asgistance having been given by certain members
in constructional details and tus. Owing
to the holidaye it haa been decided to postpone
the most important lectures until Septermber, and
& eeries of general discussions and demonstrations
nre now taking place. The Socioty has two buzzer
sels, and buzzer practice is given. We have two
ex-operators for instructors, and therefors hope to
bo able to report good progress. One of these
instructors at our last meeting wrote a speed of
20 words per minute in guite ible writing.

The demonstration at our last meeting was quite
& succesd, Mesara. Picker and Mann exhibiting and
explaining the construction of a single-valve roceiver,
the work and finish of both instruments making one
think that the wireless amatedr is & natural instra-
ment maker. A three.valve amplifier and loud-
speaker (lent by Mr. Corsham) was then coupled to
ong of the seta, and after various details, such as
howling, ete., were subdued, fairly good results wers
obtained with only 12 volts on the reclifyving valve's
plate and 48 volta on the amplifier,

Thanka to our latest announcement we hive
members from as far afield as Hendon, Ealing and
Watfoed.

Tho meetings are held at B p.m. Tuesdny evenings
and anyone wishing for details of membership will
be forwarded same from our SBecretary at 87, Mayo
Road, Willesden, N.W.10.
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HINTS ON

THE AERIAL AND EARTH FOR

BEGINNERS

N the erection of wireless aerials, both

for transmitting and receiving, there are
several important factors which must be
considered. An aerial which is used for
transmitting usually presents more difficulties
than a plain receiving wire, so it will be sufh-
cient to consider the points in connection
with the former.

The insulation of the aerial is probably
the most difficult problem which must be
dealt with. At high potentials, unless there
is very good insulation between aerial and
earth, a considerable leakage of current will
take place which will Aow directly from
aerial to earth through the defective insulator,
and thus the radiating power of the aerial
will be reduced. Further, the insulator has
to serve the double purpose of preventing
the ow of current to earth, and supporting
the aerial. Most good insulators are com-
paratively weak mechanically, so that in the
case of very heavy aerials they have to be of
great size in order to stand the strain.

When selecting material for an insulator,
the question of voltage must also be con-
sidered. When the aerial is oscillating, at
certain instants, the potential between aerial
and earth is equal to the potential applied to
the oscillatory circuit, which may be of the
order of 10,000 volts.

The following table gives the thickness of

insulation required to withstand a pressure
of 10,000 volts.

Insulator. Thickness

[ Millimetres).
Rubber - - - 03
Ebonite - - - 0-2
Glass - - - 04
Paorcelain - - 10
Mica - - - 01

Referring to the table above, we see that
mica is obviously the best insulator, but it
possesses thedefect that it is weak and will not
stand the machine process required to make
it up. Ebonite can be machined and moulded
but is very brittle  Rubber is a very suitable

insulator for small aerials, but requires to
be replaced by something more rigid in the
case of heavy wires. Porcelain, although
comparatively a poor insulater, is slightly
stronger than glass, and also possesses another
advantage, which will be explained further
on. Porcelain, therefore, is usually used for
insulating large aerials.

(Once set up, the aerial is not always
very convenient to inspect and repair. The
insulator, therefore, must keep its properties
under all weather conditions.

This becomes a difficult matter in a place
with frequent rainstorms. Moisture is a
good conductor of electricity, and if the surface
of the insulator is damp, a spark will be
conducted over the surface, although the
actual insulation is not pierced or broken
down. A variety of ways are employed

to overcome this defect. The insulator can
be screened by suitable coverings, or it may
be treated with waterproof wvarmish, which
prevents the formation of a continuous
film of moisture over the surface. It is in
this t that porcelain is superior to other
insulators. The highly glazed surface tends
to prevent the formation of a film of moisture,
and, further, if the insulator is suitably
shielded, the leakage from moisture is reduced
to a minimum. Fig. | shows a small porcelain
insulator used for single wire aerials, and
Fig. 2 a larger size, with rain shields. An
additional prevention of surface leakage is
given by increasing the length of surface of
the insulator. This is done, without making
the insulator unduly long, by corrugating
the material as shown in Fig. 3. The total
surface length between the ends is clearly
the distance obtained by measuring the
depressions and ** hills " of the insulator.
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PORCELAIM

\
\

Fig. 2.

The aerial itself is usually made of stranded
copper or phosphor bronze wire. The question
now arises " What is the most suitable
length, and how many wires are necessary ? "'
The length is usually determined local
considerations, as well as by the wavelength
it is desired to transmit,

PORCELAIN

STEEL

Fig, A

The wavelength of a plain aerial is ap-
proximately five times its actual length,
So that we see that in the case of a 100-fi.
plain aerial wire the wavelength is in the
neighbourheod of 500 ft., which is somewhat
low, except for small experimental stations.

It is obviously impracticable to increase
the length, because of the strain on the masts,
insulators and the wire itself. Remembering
that the natural wavelength is proportional
to + LC, the inductance and capacity of the
acrial, we see that it is possible to alter the
wavelength by varying the constants of the
aerial. If we form the aerial of two wires
side by side instead of a plain wire, the capantl..r
will be doubled and the inductance approxi-

Fig. 4.

THE WIRELESS WORLD
STEEL

mately halved. With an increase in the
number of wires, the length of the aeral
could also be slightly reduced. Fig. 4
shows a plain two-wire acrial.

Having fixed the size of aeral to oscillate
with the I'requem:r,r of wave transmitted h:,r
the station it is desired to receive, it
is still necessary to be able to alicr it,
according to the requirements of the trans-
mitting station. It would obviously be
awkward to have to adjust the length and
size of aeral for every variation in the wave-
length  transmitted or received ! These
adjustments are made by i msernng an induc-
tance or capacity in the aerial circuit, which
has the effect of shortening or Ienhthenmg
the natural wavelength (Fig. 5.). The effec-
tive capacity of two l.ﬂnl:lr:nsrrs In series
is less than the capacity of either of them,
so, If a condenser 1s connected In series with
the aerial, the wavelength will be reduced.

\'4

—

Fig. B,

Similarly, inductance in series with the aerial
will increase the total inductance, and increase
the wavelength. The practical limits to the
variation of wavelength by this means ar-
waves one-half or double the natural wavee
length of the aenal.

For example, with an aerial having a
natural wavelength of 1,000 metres, it is
not practicable to increase the length above
2,000 by means of an inductance, or to de-
crease it below 500 by means of a capacity.
Above and below these limits the aerial
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HINTS ON THE AERIAL AND EARTH FOR BEGINNERS

circuit will approach more nearly to a closed
oscillatory circuit and the radiating power
will be diminished.

Besides increasing the number of wires,
the capacity of the aerial may be increased
by decreasing the thickness of dielectric,
i.e., bringing the aerial nearer the ground.
This, however, will result in a lowered
range of radiation, as the distance over which
it is possible to transmit varies directly as
the height of the aerial.

XX

Fig. 6.

The masts supporting the aerials are
usually made of wood in the case of small
ones, and steel for large aerals. For small
single-wire aerials bamboo makes a very
suitable mast. One or morc stays may be
led from the top of the mast to the ground
to add strength. These should also be in-
sulated from the mast as carefully as the aerial.
For high-power land stations, steel girder
towers are used of the type shown in Fig. 6.
In the case of steel towers the insulation of
the stays is even more important, as otherwise

the towers would form a sort of screening
aerial, which would absorb the majority of
radiation from the aerial proper.

L L L]

The connection to earth is usually made by

H-'H‘AEE :I'J"i:- CLEARASMNCE
\ "
% § %
b
\\-EEL'HWIITE
Fig. 7.

means of a number of strips or plates of metal
buried a considerable distance under the soil.

Since the oscillatory current flows between
aerial and earth, any resistance in either will
result in a rapid damping of the oscillations
and a decrease in power. The resistance of
the earth will be lowered by using a number
of plates buried at different points in the
ground, and also, if the earth be moist
A special contrivance is sometimes adopted
to sccure moist contact, consisting of a cone
of copper gauze filled with charceal, but for
small stations this is usually needless.

In conclusion, it might be noted that an
aerial will act as a remarkably good lightning
conductor. It is customary therefore to avoid
damage to instruments by lightning by insert-
ing a small spark gap between aerial and earth
at receiving stations. This provides an easier
path for the lightning than through the
tuning inductance. The damage to delicate
receiving apparatus is to a certain extent
obviated. In the case of violent storms,
the aerial could be connected directly to
earth by means of a suitable switch. Fig. 7
shows a type of protecting spark gap.

NEXT NUMBER.

a six-page Directory of Experimental Transmitting Stations
with maps showing locations, etc.

The next number of *“ The
Wireless World " will contain
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STAVANGER W/T

STATION

The above photograph shows the site of the transmitling unil of the Wireless Station al Stavanger,

Norway.

fo all amaletirs.

The station was compleled al the end of
communicalion wilh Annapolis and Tuckerion. The call sign of the sialion i
The photograph reproduced was kindly supplied by a Norwegian amateur,

19190, and was primarily designed for
L&M, well-known

BOOK REVIEW

THE PRACTICAL ELECTRICIAN'S
POCKET BOOK AND DIARY,
1921.

(London : &§. Remtell & Co., Ltd. Price,
3s. net).

The 1921 edition of this useful little book
marks the twenty-third consecutive annual
appearance of the volume.

The contents of the present edition show
that extensive revision has been made to
bring the book up to date, whilst additional
matter has been included. The book is
extremely valuable to practical electricians,
containing as it does almost everything thar is
required in the everyday conduct of his
work.

CONVERSION OF A
“Mark IV” SHORT WAVE
RECEIVER TO A SINGLE

VALVE SET
By C. Hewins.

HE wiring of the ‘set must first of all
be stripped and re-wired to the circuit
shown in the diagram, where :—

CO is a change-over switch for cutting
out short-wave primary.

S is a switch for switching out short
wave reactance.

A and B are sockets for plugs of external
coils (primary).

C and D are sockets for plugs of external
coils (reactance).

The coils L. and L” are coupled together.

The aerial tuning inductance old coils

J00
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CONVERSION OF A MARK IV. SHORT WAVE RECEIVER

must be stripped and rewound to the same
size (basket type) with No. 36 D.C.C,
which gives you a wavelength of 600-800
ms. (internal coils).

The reactance coil should be rewound the
same as above. When the coils have been
waxed they can be put into the ebonite cases.

The valve holder is made of 4 brass legs
and screwed into the centre of the panel as
shown in the photograph.

The external coils may be honeycomb,
basket or slabs, preferably baskets as in
the photograph.

The external coils are fitted with plugs
into the sockets A and B, C and D.

The telephones are preferably 4,000 ohm.,
Brown's or Sullivan’s.

The H.T. battery may be made up of
fash lamp batteries, preferably Siemens make,
or may be bought in 13-velt units,

The filament rheostat is as described in
The Wireless World, volume VIII,
page 860, March 19th, 1921, or purchased
from any wireless firm.

The crystals used are =zincite-bornite,
which gives excellent results.

A 2-wire type aerial is used, 80 fi. each
side, 160 ft. including the lead-in wire,
35 ft. high one end and 25 ft. the other. 'The
wire 1s 3/20 black enamelled.

A note magnifier may be added if desired,
by removing the telephones and connecting
the primary of the transformer to the terminals.
PCGG concerts can be easily read with this
set, strength 5-6, LP (Koenigswusterhausen)
telephony comes in strength 9.

The Converfed Sef.
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QUESTIONS AND ANSWERS

NOTE.—This section of the magazine i2 placed al the disposal of all readers who wish fo receive advice and
informalion on matlers pertaining fo both the technical and non-technical mides of wireless work. Readers
should comply with the following rules.—(1) Questions should be numbered and writlen on one side of the

pnm-nrdy. and should nol erceed four in number,
m
dealt

jons readers are advised o search recent numbers o see whether (he same queries
before. (4) The Editor cannot undertake to reply to querles by post. (5) AU queries must

(2) Queries should be clear and concise. (3) Befors sending

hare not been

be accompanied by the full name and address of the sender, which ia for reference, not for publication,

wrill be anmgered under the inilials and forrn ufthsfnrrupandeﬂ or, if #o dessred, under a *° nom de plume.”
{6) Readers desirous of Lnowing the conditlons of service, etc., for wireless operators will
save time by writlng direct to the varlous firms employing ﬂperﬂturu.

R.T. (Christiania).—(1} Eithsr cirouit will
receive lelephony, but not C.W., unlees a separate
heterodyne is used. For & sell heterodyne cireuit

B53, March 5th issue.
{Em pancakea are too small for an efficient

long-wave peceiver. For 8,000 ma., using 0-0005
mfds. across the A.T.I., use 9 pancakes, 4 cms.
mngide, 16 cms. outside dismoter, woond with
No. 26 for the A.T.1., and five similar onea for the
reaction.

{3) The principle may be appliad; but not the
actual windings given in the article in question,
You will find it more useful to use & condenser.

E.J. {(Oldham).—(1) For a 0002 condenser
usa 10 foila 4 cms. wide, and 6 cma. | with
overlap of 4 ems., and waxed paper dielectric
0-005" thick,

{2) It is not possible to make one looss coupler
to cover & rangs of BOO or 3,000 cma. officiently.
the following win which will give
}‘[T?Elﬂl] me. 0N & P?'.EH-E. nmdm ¢ A.T.I., B” dismeate 5"":":
wound with 12" of No. 26. Reaction, 8 diameter,
wound with 6 of No. 30, wing & seriea parallal

aerial condensar of 0-0005 mids.

{3) Yea. Arrange tho circuit approximately, as
shown on page 186 of the May 2Bth issus, Fig. (3).

H.GW. (Shoreham).—(1) The simplest way
to add & valve to your cireuit is s & note magnifier,
Connect as shown in diagram, Fig. 1.

{2) Tha signals are not sufficiently strong to
operate n Morss inker.

{%) Yea, if it ia the only connection you can maka.

— = fleafalales—,

Fu. 1.
{4) During a storm connect the aerial direct to

the earth, or let the serinl loads swing clear of
overythin

QUAE&E {Lelcester).—(1) Thicknoss c-lmmpln
wira 00045 or 0-0114 em. S5.1.C. probably 2.
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(2} Capacity approximately 0-0007 midas.

T
{(3) Capacity — Fper) :-:Eﬂ{l]ﬂ mfds.,
n = number of active plates, @ = area of overlap
in square cms, d = thickness of dielectric in
ema., K = 8.1.C. of dislactric.
. 3 x2xbBxd
Copacity = 4o « 00114 x 8 x 108

]

=718 = 100

whers

= (-0007 mfd.

(4) Yea.

NOVICE (Dorking).—(1)
have a suitable tuning cireuit, either plain asrial
or & loossly soupled set, acrosa the inductance of
which you can connect the terminals A shown in
the disgram to which you refer.

{2) You might posaibly use this as a safety
spark gap across your aerial to earth,

{3) Mot o far as we know,

J.P.E, (South Shields).—(l) The coil are
suitable, but the circuit is not quite right. Ses
Fig. 8, page 19, of the June 11th issue, and arrange
your circuit similarly.

(2) 3,500 mas. for the aerial circuit, Secondary
with 0-0005 condenser across it approximately
8,0} ma.

{(3) Nauven, Eiffel Tower, Poldhu, and others.

(4) Make a tale transfiormer—deacribad 1n
issue for March, 1920—for your existing 240 ohm.
telephones, and obtain a 0-0005 condenser in place
of the teat tubes.

¥.C. (Russell Square). —For telephone recep.
tion the receiver should be brought almost, but
not quite, to the oscillating point ; it is then in ite
maost sensitive condition for good speech. However,
some people do not realisa when their sets are
oscillating, and so allow them to radiate and inter.
fera with other ﬁupla.

J.KE.H, (Ashington).—The inductance of the
standard Marconi 1§ kW set transmitting AT.L
in 15 mhys., and that of the ji sacomdary is
28 mhys. The expression *' wavelength ™ of theae
coils is mlmost meaningless, The wavelength to
which they would resonate depends on such
quantities as their selfi capacities, and is quite
indeterminate,

H.D. (Dartford). —i1) It would be easier to
give you s suitable cireuit if you told us something
about wour proposed intervalve transformers,
e.q., whether they are L.F. or H.F. ﬂlrlulﬂl‘l}'
your item & (one condenser, t-wﬂlplﬂt-ﬂﬂ 1§ = 247,
mica dieleciric) is not very helpful without t-hl.'l
thickneas of the dielectric. If vour itransformers
are L.F., uas a circuit as in Fig. 7, page 180, in

fos, provided you
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the issue for June 1lth, adding the third valve
in the same way a8 the second there shown. If
the transformers are H.F., connect as in Fig. 4,
page 083, of the December 1lth issue, arrenging
wconnections between vour firet and second, and
between second and third valves, sa shown between
the two valves in the diagrams.
E!}nl meagohm = 1,000,000 shma.

{(South Hackney).—We regret that
there is v'nr_l.r]ittia:'n the sketch or description sent
to give ws & clue to the poor working of the set.
All the sonnections shown are correct. The only
thing we do not like is the mounting of the valve,
«te,, on the sscondary coil. Coils carrying H.F.
currents should always be placed aa far from other

leads and & atus as possible. The most likely
faults in your set are ilj & bad valve, (2) poor
telephonea, (3] possibly transformer
connected the wrong way ruund.

DOCTAH (Blundellsands).—-(1) The wire
could be used if very carefully wound, but we should
much prefer silk-covered wire, of somewhat thinner

Iﬂ?.ﬂg; Wind the bobhins one-third full for the
primary winding, and fill up completely for the
secondary., If pomsible closs tho iron cors.

i3) Yes, this should be quite feasible.

i4) Make the coils about 1" internal diameter
and 5 outside diameter, wound with Ne. 30 wire,
You will probably want about a dozen of thees
connected in seriosn and placed close together
for the maximum wavelangth.

J.N. (Willaston).—{1) Wo are onable to give
the name of the station from the few details you
give of the transmission. From your locality we
should think it was very possibly one of the linors
recently supplied with Marconi valve transmitters.
{TIH- ect of cloud and sunshine on the signals
is very abnormal, and does not seem capable
of simpla a!phn.ntmn )

(2) As you do not give the thicknesa of the
dislsctric of your parallol serinl tuning condenser,
we cannot state the maximum wavelength. The
total A.T.I. being nbout 45,000 mhys, your maxi-
mum i not likely to be leas than 1,000 ma., and
may very liksly be considerably higher.

S5.J.M. (Seacombe).—It is rather difficult to
explain your difficulties in the pile winding in a
few words ; if possible get some * old hand ™ to
showe yvonl, or even examine & professionally wound
coil. Your aketeh (1) is wrong: there should
be no gaps as shown. Either of the methods of
your sketchea (2) is possible, but the first will
give you rather neater work. Another arrange.
ment, ehown in Fig. 1, is quite good.

The finished winding doss not come out ™ quite
even " there ia & wrinkle and small gap where
oach wire leaves & top row to
begin in at the bottom. If
properly done, successive
wrinklea do not come exactly
oppodite  each other ;  each
romes slightly after the pre.
veding one, forming in the end
A gquite neat aspiral pattern
rovnd the coil. E:hin form of
winding iz largely & matter of " knack " ; when

this is obtained you will find it Elu.ltu easy m gt.-t
good reaults ; until you do, it w

SERGEANT P}LDT m“ﬂ ._{1
Many t of circuit are pnumhln. One Di the
simplest is that of Iig. 2, page 88 of the April J0th
issue, the third valve shown being representad
by vour first (rectifying) valve. Reaction may be
introduced in the plate eircwit of the first valve
in the figure. Thera a no reason wh
the same L.T. battery should not be used. ﬁ
you get any trouble, put chokesa in the leads;
the chokesa will, of course, have to be of low reais-
tance.

{2) There ia no reason why you should not place
the valves aa you muggest, provided that you can
run the leads without interfering with axisting
eonnections,

M.D.M. (Cricklewood).—(1) It is guite im-
possible to give a definite rule for the relative
proportions of tuning and reaction coils, for the
following reasons :— necessary condition for
oscillation is the provision of o certain minimum
of mutual inductance beiween the plate and grid
circuits. The amount neceasary depends on all
the following factors, among others, the H.F.
resiatance of the circuita, the voltage amplification
factor of the walve, the grid conductance, the
plata conductance, and the fequency. As moat of
thess are unknown in any given case, we cannot
atate the necessary mutual Inductance, and,
even if we could, we could not astate the exact
gize of the reaction coil, which would still depend
on the unknown degree of coupling between it
nnd the tuning eoil,

(2) Certainly.

(3) Yes, with & suitable valve ; it may be con-
siderably too much for some types.

(4) About 10 milliampa plate current; the
exact amount varies considerably,

J.L.W. (Norbury).—The gauge of the wire
aubmitted is No. 40. It should be fmirly suitable
for L.R. telephonos, L.F. intervalve transfiormers,
or oven for H.F. copper transfiormers.

F.C.K. {South Worwood).—(1) Yes, rértainly.

(2) AT.C. may ba 87 = 6 of No. 22

AT.C. may be 0-0003 mfds. Closed circuit
inductance may be 8 = 4™ of No, 24, Clossd
eircuit condenser may be (-G mida.

(3} The reactance coil if introduced may be s
small coil in series with the closed ciceuit eoil,
arranged to couple with the AT.I. by any usual
form of looss coupler.

L.J.M.K.: (London). —{1 ) The connections shown
re quite correct, and the set should work gquite
au.l:-'ia.:tlmmrilj',

i2) You already show & condenser and leak to
valve ¥, The use of & condenser and leak to
¥V, is guite optional; on the whole we should
prefer it with thia tvpe of set. K, S, 0 ohmes,
£, =13 — 10 megohms Condenser © = 0-MHK5
— 0l mida.

C.W.A. (Putnev). -il) For CW.
spark or telephony, no,

{2) If the circuitsa are suitably designed the set
will start ocacillating for s certain value, or any
greater value, of the coupling of your loose coupler,

yes; for
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{3) Any interference which can be produced
by a cireuit of this will be guite small.

{4) To still further reduce it, Lse s 2-circuit
recoiver, coupling the serial very loossly to the
closed circuit in which the oscillations are set up.

UNSATISFIED thﬂrdm}-—{lj The set is
of quite I.I.Hl'u.'i:ggm. ut the amount of wire on the
Inldiug';hnnil is about three times as much as neces-
BAIY. wvariable condensar ia alap about four
times too big st maximum,

{2) For G600 msa very little of the coil will be
needed in the aerial-earth cirewit ; for FL, about
one-third, Tt is im ible to predict the amount

acroas variable condenser under
the conditions you specify.

(3) Maximum wavelength about 14,000 ma.

(4) The set would have the usual advantages
of & 2-circuit receivar. Make it about 8% » &%,
wound with No. 26,

BISCUIT (Reading).—(1) Yea; we
you mean basket coils —

{2) Wind 12 basket coila 2 ems. inside and
12 ems outside diameter of No. 28 wire. TUse
aight for the A.T.I. and four for the reaction.

(3) Take tappings from the jointa of the coils
to the stud switch,

(4) Yes,

M.D.M. (Crickiewood).—(1l) This seems &
very good arrangement,

{2) A grid condenser and leak will probably
give belter rectification. It shouold be conmected
Bi in Mo, 1 skateh.

{3) 0-002 mifda. will probably be suitable for
all three condensers,

H.M.d'A.5. (Wolverhampton).—(1) Inter-
action between the transformers probably causes
the howling,. Try reversing the grid windings
one At & tiFpme.

(2) It ia difficult to caleulate, but probably
2,000 mhys,

1914 READER (Hallfax).—With & single
wvalve you will only just hear the Dutch concerts
a8 you do now, To make signals stronger it will
ba necessary to add oma or two wvalvea ma nota
magnifiers. If you only ues & 4-volts filament
battery it will be necessary to cut out the variable
registance. The ¢ per across the telephones
should be 0-001 to 0-02 mids., and may be con-
nected across the H.T. battery a8 well as the tele-
EI:.:II:I.E!. The muthor of the article in question

beon asked to communicate with you.

V.N. (Birkenhead).—(1) A 2.plate condenser
of the dimensions given & capacity of
0-HHI2Z mfds. To find the capacity of your con-
denser (&8 you omit to tell us the number of the
latos ) multiply this value by the number of spacos

ween the plates.

(2} It is difficult to caleulate the inductance of
thoess coils, Tt is too big to be useful for n wirelsas
circuit, except perhapa in conmection with L.F.
transformers.

{3) Yea,

G.A.H. (Farnborough).— (1) HRatio of turns
should be about 10-1.

(2} It is impossible Lo say, na carbon resistance
variea considerably.

(3] Wa think not.

THE WIRELESS WORLD

{4) The object of inserting & condenser, whother
fixed or variable, in an serial circuit, is to vary
:;;;rn of the circuit. It is & case of two

OTIBETE 1N Bariea g & resultant capaci
logs than the H]ﬂﬂit-}f!‘ﬂihﬂt condansar ﬂ.n,g]ﬁr
A fized condenser makes a fixed reduction in
capacity and wavelength, and a variable condenser
gives & variable reduction.

A.R. (Aberdeen),—(1) See diagram Fig. 1.

N

Fig. 3.

AT 000000 /T
1| &
! —q.-:

(3) No; insulation is quite unneceasary, and
it ia liabls to rot when expossd to the weather,
and look untidy.

BETTADUCH (Walthamstow).—(1) This is
;luita possible, if you introduce a step-up trana-
ormer (iron cored) in the place at present occupi
by your tolophones. The connections for the note
magnifier will be aa thoss of the last valve in the
diagram of Fig. 7, page 180, of Juno 11th.

?E'r We presume you mean for the grid leak
and resigtance ¥ If a0, in the absence of any
instruments will have to adjust thess oolirely
by trial, using the values that give the best results.
Do not maks the reaistance too small, or the capacity
too big. If you use mica for the dieleciric, uwse
only two plates, with not more than a few square
cms. of overlap.

C.C. (Retford).—We should prefer uylindrical
to baaket coils for a set of this type. If you use
baskets for the A.T.I., use two coila of internal
diameter 17, and sxternal diameter 97, laid side
by aide. For secondary as above, but with oxternal
diameter 77,

{2) By bringing the coils to be coupled into
proximity with each other.

{3) The blocking condenser should be bigger,
say 0001 mids. The tuning condenser is correct
as shown.

{3) An iron-cored transformer of windi about
5,000 ohma and 100 ohma. See the article in the
isaue for March, 1920,
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QUESTIONS AND ANSWERS

E.A.E. (Cheadle Hulme). —(1) Data for L.F-
transformers have been given repeatedly in thess
columns recently. An article on H.F. transformers
is ring very shortly.

E%Eﬁnﬂl? muplgrd amplifiers  are neaver
satiafactory on short waves. No special altera-
tiona are necesaary to the normal type of trans-
former amplifiers to fit them for ahort wave work,
E!.ﬁt thie prowvision of swtable transformer
windings (3} and (4). For both thess items
dealors in general wireleas accessories advertising
in this magazine, as we do not think the actusl
makers will care to supply such small guantities
as vou are likely to want for amatenr work.

B.K. (Cambridge).—You will be very un-
likely to get satisfactory resulta from a H.F.
transformer to cover the range of 500-15,000 ms.
by means of tappings. For such a runge we should
recommend o set of at least four transformers.
The design of windings for a particular case is
largely a matter of experiment, and as such, is
outzide the scops of these columni. An articls
on this subject 13 appoaning very shortly, which
if not giving values exactly suited to your case,
will guide you as to what sort of values to try
ON VOur own st

A.F.T. (Sudbury). (1) The set is properly
onnnéectod, sxeept that it would be better to put
the aerial tuning condenser in parallel with the
A.T.I. Also connect tha L.T. battery to earth,
and not the positive side of the telephones as shown.,
Telephone condenssr nesd not be varinble, but should
be lnrger than ghown. W presime yvour telephones
are of high resistance,

(2) Yes.

(3) If you have insulators at both ends of the
nerial as shown at one end, nothing more should
e necessary.

(4} We shoull recommend you to work with the
cieewit as corrected in (1) sbaove until vou get

useful  results  before  complicating  the  design
furt her.
A.R. (Stockport).—(1) XNot guite correct

the grid condenser and leak must ke connected
to the acrial side of the A T.L. amd o conneetion
from the negative of the filament battery made
to the earth side of the A.T.T. Incress the height
of the serial at the hot -howse el

(2) Primary 3 oz. of No. #4, secomlary 0 oz, of
No. 32.

{4) Honeyeomb coils made 1o this size, 37 dia.
meter by 1" wide, and about [ thick. wound with
No. 30 wire, are too hig for receiving cirenits, the
inductance being about BOM mhys. Wind a
number of coils 3 in divmeter, 47 wide, and some
1" nod others §* thick, with Xo. 24 ar Na. 26 wire,
and experiment with them.

(4) Yea, caparity about 0-0002 =,

KAISAR-I-HIND (Mountain Ash).—(1) The
eircnit shown should work sstksfactonly, bot seems
to us to be a good doal more conplicated than
noteasury. The many poasibilities of poor deai
in & sat of this type make it probable that t
firuad results will be no better than coulil B obtained
with much sim methols.

(2) It is quitedimmaterinl, 17 vou wse o helix,
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the AT. L mught be 20 cms, in dismaetor and 435 cns,
long, wound with two turns per em.

{3) Difficult to predict. Try values round about
0-01 mifda.

(4} About 100 wolts should be guite sufficient.

MANXMAN (Algburth).—Fleass comply with
rule (3) mbove, when your gquestions will be
anawered,

W.A.B. (Stockport).—il} The set shown ia
of quits good tyvpe. The value of H.F. choke LEZ
i8 often critical on a set of this type —try varying it
slightly. We take it that your microphone trans-
former is iron-cored ;  you show it aircored ¥
A masa of telephone wires within 19" of the aesrial
ond making an angle of 307 with it will certainly
lead to r reawlta both for you and for the users
of the tele lines, with whom you will probably
be exeeodingly unpopular,

(2) Not neceraary ; if used, the grid leak ahould
be considerably leas than for rmeception. Try
100,000 ohma, with capacity of say 0-03 mide.

{3) No, but we should prefer to shift the 4 mfd.
condenser to the end of the line nearest to the set,

B.E.T. {Birmingham}.- -{1) Try about .

{2) You will probably have to use a tapping on
the A.T.L, giving about 13 of the coil, for 600 ma.

(3) The sarvice is between Chelmaford (3,800 ma. )
and Paris (2,300 m=.}.  As you suggest, the sorvice
ia practically continuous throughout the day, the
greater part being high-speed duplex. Hetween
stations in permanent communication with each
other and no-one elae in the way, there ia evidently
no necessity for & very freguent usa of call letters,

F.M. (Cardiffy. — (1) For sketch (1) the AT.C,
should be about -5 mfds, and secondary
O-(eMkG mficla.

(2) For use abroad, with no restrictionds as (o
size, the aerial might be 250" long, and aa high as
possible.  Ewven larger might be used on s erystul
gel, but the resuliz obtained would hardly e cone-
mensurate with the expense involved.,

{3) Yeu, if you omit the sliding eryatal tapping,
which is quite unnecessary. Connect crystal and
telephones across the whole secondary inductanee,

(4} There iz not a detailed article on this subject
atill in print, but the general information on coil
winding given in the constructional articles of the
last wear, tq::galhw with the windinga guoted in
other lies 1n these columne should give yvou as
minch help as vou reqguime,

W.H.T. (Hampstead).- A simple way of testin
& receiver consists in connecting the buzeer lllﬁ
cell in series neross a few tums of wire in the elosed
circuit. On listening in your telephones  ancd
adjusting vour circuits, you will be able to tune in
thee soned of the buzzer.

PREDICAMENT (Edmonton).—(1) Hunning
the lesding-in wires near fo and nearly parallel
to the horizontal part of an aerial cortainly tends
to weaken the signals received.

(2} The primmary without an AT L would Do
a P.M.CJ, aerial to about 2,000 me.  The secondarsy
could ba wsed up to alwout S000 me. with o suitable
condonser.

{3} Yes, but the strength of signals will probably
not ke great with such a low aerial,
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RADIOSIG (Norwood).—(1) For best results
t the across the jigger secondary,

put-'l:-tng it across the jigger increass
the wavelength, but resulta would be much inferior.
Maximum wea aa we suggest would be
about 2,000 ms. You can, of course, increase this
by an additional A.T.I.

{2) The netting may get somewhat ‘' live " in
& thunderstorm, but we do not think that the wse

]r;tf a netting earth would be at all dangerous to the
OB,

3) 6 volts 20 amp.-hour, or higher it
e B e 20 S0, o g g gty

(4) We are afraid we have no information of &
receiver boaring this name.

PE+ (Lowestoft).— (1} With all the coils in
soriee the maximum wa will be about
10, ma. POZ, working on 8,400 ma. will just
come in. H-nwrknmt.huﬁ'rﬂuugthlt.ﬂ.m
G.M.T., sending preas. ara also Chrstiania
[LCH} Nantes (UA) and FL, all working on
C.W. round about B,000 ma,

(2) Try a former 4" in diameter, wound with
6" of No. 20,

(3) Wavelength is approximataly correct. Wavea
will be very dam will easily be detectad
on & valve sat at |ﬂmt. wiavelength adjustmente.
We presume you are mhng with & coupled
cirewit, and not plain aerial

D.H.B. (Ipswich).—(1) w:.tl'l. one valve botter
resulta will be obtained with inductive reaction,
many diagrams of which have been given recently.

(2) Tubular, 000025 mfds. Variable wvane,
0-001 mfds.

(3) Inductance = 21,600 mhys. It will tune
a P.M.G. serial to 4,000 ma,

A.G. (Woodberry Grove).—{l) Make con-
densers as stated. The No. 1 should be about
0-003 mida.

(2) The wiring dia is eorrect.

(3) For O0-0015 mf vou would require about
70 fixed plates with 76 moving plates. A con.
denser of this shape would be almost imprac
ticable ; wyou should use considerably larger
plates.

G.C.J. (Luton).—(1) The Dutch concerta have
been received on this set to our knowledge at
distances of about 50 milea less than yours; but
we think that in your case resulta will be poor at
best, and probably almost nil without very skilful
construction and manipulation.

(2) We should recommend at least & 3-valve
circuit, using one valve for H.F. amplification,
one for recti ion, and one for L.F. amplification.

E.T:R. (Bristol).—(1) With one or two excep-
tions the set is guite suitable. A connection is
shown joining one side of the secondary condenser
and the positive H.T. to the aerial circuit. This
connection should go to the bottom of the secondary
inductancs,

{2) Aerial cireuit maximum &8 11,000 ms.,
while circuit oply tunes to 4,500 ma.

(3} Bewind secondary with No. 28 ,and introduce
either another ecoil in series with it, or increase
the capacity to reach 11,000 ma.
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(4) Yes, ex when the battery ia being
charged. e

. ROBSKOFF (Newcastle.on.Tyne.—(1) This

y an anti-howling condenser. It stope the
-l-mpllﬁar from oscillating at an audio UBTHEY.
In other types of am r & direct connection is

introduced in place o thi.l condenser.

{2) A heterodyne wavemeter to use only one
battery is shown in the figure given in May and
June Constroctional Articles. Coupling must be
kopt tight, and the two coils should be of
approximately the same inductance,

(3) Because speech is broken up by the C.W.
genorated, in exactly the same way as a musical
spark note is changod to & hiss,

H.B. (Rotterdam).—(1) For 20,000 ma.,
M{H]]mh}'u will be required. The frame will
.—.]f give & very small proportion of this, snd you

ill have to make up the range with about 45,000
mhys. on o loading coil. We have no information
a8 to the inductances of the mulu you mention.
To cover the complete @ you uire about
4 differont coils for L, 4 fur L,. cirouit
shown in your dn.,gmm will not be very afficient
owing to the la amount of loading inductance
neceasiry, and at least three valves will be required
for good resulta.

R.C.P. (Rugby).—(1) The lead is too long for
efficiency. If convenient, earth to a water pipe
in the houss.

{2) Certainly

(3) A safoty gap may be two rods of any metal
mounted close to each other on & base of any in-
combustibla insulating material, the rods being
Wm to the sarth and aerial :Ieadu respectivaly.

separate earth is nol necesaary.

(4) Medulation of C.W. by a rotating variometer
coil is not of much use, owing chiefly to its practical

inoonvenience. You will require a of at
least 4,600 r.p.m., and will probably roubled
by noisd from the driving motor. Connect the

coil between the lower end of the A.T.I. and the

condenser, coupling it with the coil. We should
prefer a tikker,
SHARE MARKET REPORT.
Businesa in the Wireless Qroup has been

axceptionally quiet and prices dunng the last
fortnight have remained practically unchanged.

Pricos aa wa go to proas, July 27th, are :(—

Marconi Ordinary .. .. .. £2 2 6
= Preference.. .. .. £2 2 @
i Inter. Marine .. .. £1 & 3
i Canadian .. 6 a

Badio Corporation of Americns ;—

p Ordinary .. ¢ +2 o 9
Proforence .. .. .. 10 6
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AN EFFICIENT INDUCTANCE

Here is an efficient inductance of the old fashioned cylindrical
type, of which every turn and every layer is air spaced.

This one takes BORDEAUX
when using a 001 condenser.

These inductances can be supplied
with an N.P.L. Certificate, thereby
enabling amateurs to make their
own wave metres to cover all
ranges.

Three inductances cover the whole
wen range, A 100-1500, B 1000-4500,
C 4000-28000.

PRICE (without N.P.L. Certificate) ... "“A" £1 0O 0
~ i i - w B 81 10 0O
= A iv a - TC" S 10 O

FOR FURTHER DETAILS apply 1o

f and Works Offices and Showrooms
ﬂ-f::h“m; w. R- HI TlNGEY 92’ QIIEEII S-treet,

1916 Hammersmith :: Specialist in Wireless :: Hammersmith, W.6




A muﬂng coil galvmmmflcr of gmd scnaltmt]r
suitable for general laboratory work and for
students’ use.  This galvanometer has been
designed for quantity production, and it s
therefore pumljc to offer it at a pnce Ihat

compares favourably with pre-war prices.

Approzimaie ! Dieflecisons im m.m. I: I e

resissance of coil. | Per macro-amp - Fﬂ' -lrn-mh
150 P

320 213
450 ! 1"124

THE CAMBRIDGE AND PAUL
INSTRUMENT COMPANY, LTD.

45, Grosvenor Place, London, S W.1
Write for further particulars. Works - - LONDON and CAMBRIDGE.

OUR EXPERIENCE

in the Manufacture of High and
Low Tension Condensers for all
Types of Wireless Installations

IS UNIQUE
IT IS AT YOUR SERVICE.

All enquiries other than American
should be asddressed to (Department W.)

DUCON WORKS, Goldhawk Rd.,
UB Shepherds Bush, London, W.12
Telephone: - . HAMMERSMITH 1084.
Telegrams : HIVOLTCON, FHONE, LONDON.
Code : - MARCONI INTERNATIONAL.

All Ameriean Enguirms to be addressed—

DUBILIER CONDENSER CO, Inc., 217 Centre Street, New York.

AUGUST 20, 1021 Please mention the Wireless World
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AN ANTI-NOISE CIRCUIT

By G. P. Kexpanr, BSc,

HE valuable nose-reducing properties
of the circuit here described were acci-
dentally discovered by the writer in comparing
the relative efficiencies of valve and crystal
rectification.® A little experiment and modi-
necation produced a circuit which 1 think
will be useful to many amateurs who suffer
from bad interference by induction from
power-circuits, tramcars, etc,, and who are
seeking for a circuit for general reception
which shall reduce the noises, even at the
expeiise of bfll‘riti". eness,
This circuir will entirely cut out noises
due to bad high-tension supply, and those

W

Fur 1,

=N cvevuit emplosing this prineiple foe eebaeing
disturbamees has bwen deserbed by D, Lo W,
Auistin I:Jr:m riier! rrf W rastle cosepboant N waely Hey r.l_,lr Bitfrietoa,
S B3 2 1B, Aaned otliees,

due o inducoion from lightung and power
mains, while HII'I'HJ'!.'-F]'H. rics are slightly reduced.
Of course, to attain such a h..appf result some-

thing must he sacrificed in the way of

-

Fig. &

ethciency.,  After carcful comparison  with
vartous other valve circuits, T conclude that
the one under consideration is comparable
with the simple valve detecror with reaction
coupling, but 1s shightly less sensitive, Un-
expectedly, 1t sives the best resules with COW,
The circurr includes reaction, and hence
st h{' U‘il'd “'Eth d'lll' r:.'i_f,ard to thl: Ihflh.‘ﬁll"'lllllt\
of nterfering with other stations.  1F the
user 15 confident that there 15 no other station
within, sav, five miles of him, he may use
the circair with  direce I.,,nl!:','lllll‘ ”’llr I'I
but it there is the slizhrest chance of anvone
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listening-in at a lesser distancea loose-coupled
circuit (Fig. 2) musr be used. It would
be difficult to over-estimate the importance
of this point. To anyone who has the real
welfare of the amateur movement at heart
it is extremely distressing to note the amount
of interference in the larger towns which is
produced by the careless use of valves. |
was listening to the Dutch Concert recently
~with a fairly high degree of amplification,
and enjoved the music verv well—until
certain local amateurs got on the job too !

At one moment there were no less
than four valves audible simultaneously. They
were audible, of course, not because my
own receiver was in the oscillating condition,
but because the interfering waves were
producing beat-notes with the carrier-wave
of PCGG. This kind of thing is trying,
to sav the least, and foolish ton, for no one
can hear telephony properly with his valve
oscillating.

The circuit here submitted scarcely needs
explanation ; the two figures should make
its working clear.  As will be seen, amplifi-
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cation is obtained by means of reaction from
the valve, while rectification is pmvidl:d by
the ordinary shunt crystal circuit. This
arrangement is dl':trl'l'l:'l:]v quieter than the
type in which the crystal rectifier is placed
across an inductance and condenser in the
plate circuit of the valve, and, though less
sensitive, 1s much easier to work, especially
the circuit shown in Fig. 1.

A point worthy of mention is that there
are various pairs of best adjustments of crystal
and reaction, some much better than others ;
with a Perikon [ got best results from a
fairly heavy pressure on the crystal, and
correspondingly tight reaction muplmg.

If the loose-coupled circuit is used, slab,
lattice, or some other form of disc coil 15
preferable for the tuning and reaction coils,
since these coils, on switable mountings,
provide the readiest adjustments of the coup-
lings used in this circuit.

[t may be found possible in some cases
to add a stage of note magnification to the
circuit, but it generally brings back the
mn:-rferenc'e., ﬁpﬂflalh thar trom A.C. mains,

THE “THERMAGNION,” A NEW RADIO DETECTOR

By Carrus H. pE A. DoxisTHORPE.

DEVELOPMENT of thermionic
valve  practice, which, while
extremely simple application, gives immediate
and great advantages and
promises to lead to still
further developments, 1s the
“Thermagnion™ The
* Thermagnion ™ 15 the
combination of a thermionic
tricde of special construction
with a magnetic field.

It is well known that
by applying an electrostatic
charge to the grid of a triode
a sensitive point can be
obtained when the valve

will operate suitably for the reception of

of wireless signals, production of oscillations

and other numerous applications. A simple

W
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circuit utilising this effect for the reception
15 illustrated in  Fig.
1, together with the characteristic curve.

of wireless signals
The correct electro-
static charge relative
to the filament in
this case 1s obtained
by means of the
p;::entiomeh:r X,
Similarly, as
shown in Fig. 2,
acold Kathode tube
can be rendered
sensitive by the
application of a
suitable  magnetic
field in the space
occupied by the two
clectrodes. The cor-
rect point on the
characteristic curve
is obtained by the wvari-
ation of the current
Aowing throuzh the field coil
X and in this manner the
tuhc can readily be made to
respond to wireless oscilla-
vons through variauon of
the field strength due to the
co!l Y. The use of the
“Thermagnion™ differs
from the last in that i
takes a triode funcruoning in
the vsual manner and renders

THE “THERMAGNION™

R

T

—|oy|

Fig. 2

Fig, 3.

209

it super-sensitive, as will
NLRL. hl..' djhc‘ll!’ﬁfd.

A Usoft™  thermionic
triode is employed, of such a
form that the space occupied
by the three electrodes can
be subjected to a magnetic
tield. A triode, where the
filamentand grid are entirely
surrounded by a evlindrical
anode, cannot be used, since
in this form the held cannot
be applied in a useful
manner.

In these experiments an

“R MR triode (Fig. 3) whose anode and
grid take a hemispherical form, was employed,
and its external envelope or bulb was sur-

rounded by a field
coil so arranged that
its general position
and current could be
varied.

Now, utilising the
circuit shown in Fig.
4, which 1s the same
as thar of Fig. | with
the addition of the
field coil * £ it is
possible, by suitably
adjusting the position
of the coil and the
. current strength, to

alter the curve A
to the steeper slope

indicated at B. The

T 2
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effect of this is that signals previously inaudible
become E:-l:-ll'l.-' readable and the &‘Elll:l?l! signal
strength is increased to the extent of 100 to
200 per cent.

By altering the adjustment of the coil £
the valve can be madr: to oscillate and, in
certain  positions, the = Thermagnion ” be-
COTiEs A Ell::h:'l. tor "f l.ullti:llunuh or llﬂ'lja"'lr.l'l"d
wave signals. A very interesting feature of
this app!rs.am'nn is that the beats obtained
appear to be gquite independent of the tuning
of the aerial circuit, usually a very delicate
adjustment.  The coil has only to be moved
slowly until signals are heard, and the note
frequency is then varied by the further adjuﬂt-
ment of the coil, alteration of aerial tuning
having no effect. "Thus spark signals can be
completely eliminated when receiving un-
damped wave signals of the same wavelength.

THE WIRELESS WORLD
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Fig. &
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I'here are many other applications of the

* Thermagnion,” for the signals themselves
may be passed through the field coil so thar
they react on the valve circuit, as shown in
Fig. 5. These further results will be explained
in detail at a later dare.

RECORDING OSCILLATIONS

HE accompanving oscillogram has been
sent to us by Mr W. H. Lawes,and 15
obrained by the circuit arrangement shown in
the diagram. The windings of the trans-
former coils are 1" 600 twrns, P 6,000 turns
and G 6,000 turns. The wires used in the
iron core are of (-5 m.m., and an open
magnetic circuit is emploved.  "The additional
plate  battery was emplu-.rd to increase the
amplitude.
The voltage on load was approximately
half a volt and the current 0-04 amps. [t

SessNRBBRBRRRRBRRRRRTDS

]
|

:
i

ETHA AT

;
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re

was not possible to employ
the usual shunted condenser
to overcome the time-lag
af the u-.cjl]{}gr‘a.p]'l so that
the wave form is pmbahh
slightly  distorted. The
presence of harmonics can
be detected in the oscillo-
aram.
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LOUD-SPEAKING TELEPHONES—IIL

(Canclusion. )

By Puiuie R, Coursey, B.5c., F.Inst.P., A M LE.E

FORM of relay somewhat analogous to

the one 11.Hr described is disclosed bv K.
A. Fessenden in British Patent 11154 1910,
but making use of electrostatic forces only
and not changes of friction caused by clectro-
Iysis as in the Edison type of apparatus. In
Fessenden's apparatus a metallic cvlinder or
disc is separated from an electrode which
rests on its surface, by a thin dielectric such
as a film of o1l or a thin sheet of mica. The
cléctrical  potentals  applied  berween  the
cvlinder or disc and the separate electrode,
cause attractions between them and therefore
augmented friction 1f the cvlinder or disc s
kept in rotation, The fexible surface electrode
will thus be moved by amounts depending
upon the applied potentials, and these move-
ments can be used to move a 5u'phnn recorder so
s to record signals on a moving paper tape, or
thev can be applied to a microphone so as o
produce amplified current variations in a local
circuit, These two applications are indicared
in Figs. 13 and 14, which show the cylinder

and disc varieties of this apparatus respectively,

Ty &

T
Te

Fiy. 17,

In Fig. 13, which gives a plan and elevarion
of one form of the apparatus, the metal
cvlinder A is rotated by the shaft CC in the

direction indicated bv the arrow, and dips
into the trough T, containing some insulating
liquid L., such as oil. On the surface of A
the thin flexible metal hand B, of aluminium or
zold foil, rests and is maintained from electrical
contact hv the flm of insulating ]tquld carried
round on the surface of the rotatng cylinder
from the trough 1. The metal cvlinder and
the band are respectively connected o the
terminals T, T, which form the input
terminals of the apparatus. T'he band B is
kept from being pulled round by the cylinder
bv the fine thread F, which is attached to the
arm of the ink ~u;;‘rhnnu 5, as shown. "This
syphon dips at one end into the ink-well K,
and at the other rests lightly on the ﬂurfaf,‘e
of the paper tape P, so as to draw a line when
the tape is set in miotion by a suitable clock-
work motor.

When the input voltage is applied between
T, and "I’y the varving artractions between
A and B (through the diclectric film on the
surface of A) cause varving pulls on the
thread ¥, and hence inscribe a wavy line on
the paptr F.

Instead of connecting the thread F o the:
ink svphon it could evidently be artached to a
large telephone diaphragm so as to reproduce
a sound, and turn the apparatus into a loud-
speaking telephone

In a disc form of this apparatus, illustrated
diagrammatically in Fig. 14, a metal disc 1,
which forms one r]:-c'm:-dq: and s connected
to one input terminal ‘T, has resting on its
surface a small piece of very thin mica sheet
A, coated on its outer surface with a metal
fail electrode A which is brought almuost 1o
the cdgni of the mica. The mica is attached
bv the two threads F to the central plate ¥
ni‘ a ditferential nm.mphuru., which is included
in a local circuit formed by the battery B
and the telephone transformer I'v so as
operate the ordinare  loud-speaking  rele-
phone T, “This arrangement of the instrument
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Ig:.]
thus serves as an amplifving relay between
the input terminals T, T, and the output
telephone “I';  but Iﬂ:.l.'E‘:l-I:l of being so
arranged, the threads F could evidently, as
described above, be joined directly to a
diaphragm fitted with a horn so as to make
the instrument into a complete loud-speaking

telephone.
<R
™ W
: d_w AE‘
3 E
B - F -

-
=

&

Fig. 14.

As the arrangement is perhaps of some
interest, the details of the differential micro-
phone attachment are given in Fig. 15, the
parts of which are lettered to correspond with
those of Fig. 14. The threads F are attached
to the upper end of the plate P, which is
suspended by the two wires WW, as also
indicated in Fig. 14. These wires may be
strained taut by the tensioning screw $
(Fig. 14). The lower end of P carries the
central electrode E (Fig. 15), which, by being
placed in the centre of the mass of carbon
granules (3 between the fixed side electrodes
E, Eg forms a differential microphone. As
mdu:atrd i Fig. 14, the microphone is
joined up to a dlﬂ'er-eut:ial telephone trans-
tormer T'r, which . is merely an ordinary
telephone transformer prnud-.-d with a double
primary winding instead of the usual single
one, with the batterv B in the common
central connection,

When the plate P and electrode E are in
their central undisturbed position the currents
flowing through the two halves of Tr will
be equal, but as soon as the plate is moved
the resistance of one half of the microphone
will be lowered and that of the other will be

THE WIRELESS WORLD

raised, so that a reinforced effect will be
produced in the secondary of the telephone
transformer if the windings of the two
primaries are properly connected,

Both these pieces of apparatus evidently
work upon the same principle as the Johnsen
and Rahbek instruments that we have already
described, in that they depend for their
operation upon the effects produced by
electrostatic attractions between two electrodes,
but they differ from the Johnsen and Rahbek
apparatus in that the effective distance
separating the electrodes must be much
greater, since the materials used to separate
the electrodes are good dielectrics or inswlators.
The apparatus will obey the same laws of
attraction as were set out in the first instal-
ment of this article, but the values for the
separation distance o between the electrodes
will be much greater than the values that
are effective when a ** semi-conductor ™ is
used between the two electrodes.

Probably the earliest telephonic application
of these electrostatic adhesion effects exhibired
by semi-conducting materials was made by
Dr. Elisha Gray about 1873. The apparatus
was described bv him in a paper published in
the Fournal of the American Electrical Society
of March, 1875, and a good description of it
15 also gh.en in the paper by C. W. Cooke,
published in the Fournal of the Royal Society
of Arts, to which reterence has already been
made,

These phenomena were hrst observed by
Dr. Gray during some experiments with an
induction coil. He noticed when a thin, dry
metallic surface connected to one terminal of
the secondary of the induction coil, was
rubbed by the hand while the operator was
holding the wire from the other secondary
terminal in his free hand, that a sound was
emitted by the hand at the point of contact
with the metal. This sound had the same
pitch and quality as that given out by the
contact-breaker of the coil.

He later constructed a keyboard which
controlled a series of reeds of different fre-
yuencies connected as interrupters for the
primary of the induction coil, and was thus
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enabled to transmit musical notes or signals,
or to play tunes on the apparatus, using these
electrostatic effects to reproduce the sounds.
This experiment is one that can very
easily be repeated, as it requires no «<ompli-
cated apparatus. A thin sheet of metal should
be used, preferably of fairly large area—say a
square foot or more—and should be suppnrted
at its ends only, so as to allow it the maximum
freedom of motion. The metal should be
connected to one secondary terminal of a
small induction coil or step-up transformer,
through the primary of which a feeble
interrupted current is passed. This primary
current should be quite small—not the normal
primary current, if an induction coil is used—
and may conveniently be obtained from a
single dry cell, with a sensitive buzzer in
series in place of the usual interrupter. It
is not necessary that the secondary voltage of
the coil should be greater than required to
produce a just perceptible spark when the
wires are brought together. The remaining
secondary wire (one being connected to the
metal sheet as mentioned above) should be
held in one hand while the fingers of the
other hand are drawn lightly over the surface
of the metwal. If the operator’s fingers are in
a suitably dry condition it will be found that
a sound will be emitted by the metal while
the fingers are kept in motion. - If one’s
fingers are at all moist the effect disappears,
for the reason that has already been given in
connection with the measurements on the
resistance of slate (in the second part of
this article). In that case, better results can
often be obtained by using one’s finger-nails
instead in the manner indicated in Fig. 16.

V-:rf good results can be obtained by using
a dry piece of slate, to which one moistened
electrode has been atrached in the manner
already described, and drawing the edge
of the slate along the metal as shown in

TELEPHONES—II.

Fig. 17. In this hgurt 5 15 the slate, shown
in edge-on view resting on the thin metal
sheet M, which is supported away from the
table by the blocks B B. The metal (tinfoil)
electrode C is attached to the slate by moisten-
ing its surface, taking care that the remainder
of the slate is not wetted. The lower edge
of the slate that rests on the metal may with
advantage be chamfered off an angle, as shown,
so as to present a larger surface to the metal,

:r-:;é.-g.ii ST Fas a’fr’rffffffJEEESi;J

Fig. 17.

By connecting a microphone in series with
the primary of the induction coil instead of
the buzzer or interrupter, passably good
speech can be reproduced by this means, while
the slate is kept in motion. If the volage
from the coil is large enough some sounds are
obtained when the slate is at rest, due to the
larger electrostatic pulls set up by the higher
voltage being sufficient to set the metal into
vibration without r:aIIing the frictional forces
into play, such as is done when the slate is
in motion,

By using a metal cylinder or drum instead
of a plate, and rotating the cylinder by a
crank handle, Dr. Gray constructed an im-
proved model of this apparatus, by which
sounds could be continuously reproduced as
long as the handle was turned. It was found
with his apparatus that the volume of sound
increased somewhat with increase of the
speed of mtatmn, and that all sounds ceased
when the rotation was stopped.

It was at first thought by Dr. Gray that
the sound was produced by some physiological
effect produced by the electric current on the
nerves and musrfva of the hand ; but some
experiments made by Dr. Tyndall, who
exhibited the apparatus at the Royal Institu-
ton in 1879, proved that the phenomenon
could in no way be connected with nervous
influence, since he obtained similar effects
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with dead amimal ossue. It has been stared
that he obtained quite good results by using
hacon rind as the semi-conducting rubber
pressed on the cylinder.

It s parm.ularlv interesting to note that
Dr. Gray found that the fricion between
the finger and the rotating drum was greater
when the current was passing than when it
was interrupted, and moreover, that the
cffects were entirely destroved by the presence
of moisture on the fingers, so that there
seems little doube that Dr. Grav was making
use of identically the same effect of parna"u.
conducting materials as has been used by
Messrs, Johnsen and Rahbek ; but this fact
should not allow us to take away from them
the credit due o the development of the idea,
with modern apparatus, and the perfecting of

THE WIRELESS WORLD

instruments that are capable of uscful rtele-
eraphic and telephonic applications.

In addition to the references that have
already been quoted in the course of this
article, mention may also be made of the
following articles, where those interested may
find further useful information :—

Telegraphic Fournal, T, pp. 112—114,
April 1st, 1879,

Engincermg, 27, pp. 238—240, March
21st, 1879; also pp. 467—468, May
30eh, pp. 488—489, June 6th, and
pp- 306—307, June 13th, 1879,

Flebtvate ik de"ﬂ.f'nf'l' {Chrihtiall'.l], .]31
pp.  260—272, November  35th,
1920,

the last containing an early  descriprion of
the lohnsen and Rahbek apparatus,

THE DESIGN OF HIGH FREQUENCY RESISTANCE
AMPLIFIERS

Bv Lieut.

N. H.

Fuoes, R.F.

(Camtrnmed from puge 233,

DISCLUSSIOM,

Mr. Maurice Child : As author of the puaper
to which Lieutenant Fidea refers, 1 s very plessed
|r|4|r'-|:l|:| L ¥ thonk 1l my ppwr T h||~||;=|| ik M1|IiH'I
of soimw interest, 1 owould like first of all fo sy
thid. thas obyeet of oy originel  pupser was ot fo
tenl wath the theory, but o give more peactical
detail regarding the construction of, or, rather,
my expeerienee of the constraction of the inst roment
whicl | aliowesl 1o 1 e ﬁ-m'irl;!.'. U o, when we
are dealing with these amplifiers on theoretical
limes, the problems which present themselves are
moprpee i aliffienlt Decauss we lopose wt e gnirsel
that what we shonld have theoretivally we cannot
B dm pornet i,

As Lieutenant Fdles pointed out in his oot bes.
mntical analysis of the amplifiers, theoretically,
‘rlzu- ]r]n1|= s A e l,lllp;hl. Ere !'m- i:pﬁl:ilm i1|
orber to el the maxiinwm ratio of voltage from
thie first valve to the second, Well, of course, that
cantot b dores. YW have (o luve some reasonebilbe
resistanee i 1l plnhl cireuri.  Soree text boolks
suggest for this resistonce o value of about 30,00
11-'||r|'||.'a|.1 while i the poipeer we just had read fo us the
value of the ancide resirtance was assumed to he
egunl to the internal resistance of the valve,

Thesra i alsn anot lwer GETEE of the 1,.|||t;u-l.ri|:r1|. (R
vonsider, and that 14 the guestion of the normal
prid woltage, 10 wos suggested that o good plon
i# b ennisses The ol grid voltage to be of sueboa
valve that all the valvea amplify eceept the Tnst one,

I Fuves cosresaa bisrel £laia |mi|:||! ri b sl s im ree e |
tor Lhie il ves we Tiawe tooaleal seith every day --thist 18
principally the B valve, and | lave also expern-
peseavtisl o Elessas Dipwes, @rod 1 Fianal tlemt seliat onie
inight to do theorstically i por possible in practics,
My contention = this, of we ke the grids of sall
the valves preceding the detertor valve negative in
order to get wmplitication of the wseillation, insteas)
of rectification, then we reduce the eflicenes,
Iweinnse D this menns we shut off w0 moch of the
plate current through the valves,  In order to
bring up the efficiency again one shoubl, of conrse,
s L he !:Euh- resislanee. I we incresse il
plate resistanes then, in tuem, we get toon condition
of extremie metalality o the whole amplifier, snd
I fovind ine practice, as 1 have said inomy paper,
that il is very difficult with these smplifiers (which
HHllIII‘i:-H.! ik wvelves) o kﬂ'p i H-lll'lir-ir-uﬂ'_l.'
atuhle amd prevent sell-oseillation,

I e rather sorey that Lieatenant Edes has oot
piache n few sogeestions af (he end of his paper ws
fr the values which wonld Iw correct inomn wetual
wiriplifier of, sav, thrss or <% valves,  Such data
wintld be of nse to us all. However, | think he
has contributed a preat deal of interssting matter,
aned | feel sure that a large nimber of the membsr
Bieris will bee able fo reap sonee Benefit Trome Bis
costal Filant o,

Mr. R. E. H. l'.‘ﬂrpcl'ltﬂr. Thesre i oenes samnll
prant which =eems to huve Teen overleoked, amnd
which oy bee of isterest,  “Thot is, the ippwat
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it lanes of the valve, The vector diageam of the
grid-filnment eircuit of the valves appears to have
beven assimmed to be of the nature of & pure capacity,
Thar, of course, s not the case. The grid has
capacity ta the plate, and the plate ciecult has
therelore an influeners on the phase angle of the
current taken hy the grid.

Ome ather point, with refersnes to the remarks of
the la=t sypeaker, if in order lo prevent thie r'in'ulg
of the grid current you negativiss the gride, one can
get over the resulting difficulties that were men-
timiwes] by increasing  the plate voliage,  That
seenis T be g more natural way of getting over the
difficulties than increasing the anode resistance,

Mr. Maurice Child ¢ Of course, | realiee that
o should inereusse the HUOT, battery as well ws
the resistunces, But then one does not want to ase
high voltages, and, Turther, {hess L-xrrmnrly high
voltages tend in practice to make it difficult o
gl-l 1|u= |1I:Ill wisl T :mr'ﬂ]nh*

Mr. C. F. Phillips : With regard to the making
of the grids of these valves negativis, or whether
it 1= ele=prable 1o make theam negative or o leave
them normally slightly positive, surely there are
other factors which rome into account beaides the
nire r'l'fr-l'l :rf ||ur||pir||_z. ]I ml:r [ Ill:l'l‘-ll 1.]'|u.l'. wh-nn
ol inake vour grids positive the resultant damping
has o rertain milvantage. 1T you safficiently damp
the signals sou con andoubtedly employ & large
amonnt  of magnetic or other reaction without
onhtainmg instability in the whole amplifier, and
what vou wetwally lose by damping you can eone
miclerably make up for by the ability to use regenera.
tion, This is an important factor, and, further,
when Al e lmlllg s il i Al ;.;4[ wred beer
Ayt age, Pamping may exist in e grid sireuis,
bt when the cimenits come mbe roe resonance
that  dampring  disappears, dues to the resonant
comilition. I cannot explain that ; | am not a
sufficiently  good  mathematicinn 3 bot it s on
woalldkmown Tact. I seema that, as A pesalt, the
cirenit s dampesd partially for other wavelengtha,
hut not =0 greatly for thet particular wavelength
to which vou happen to be tuned.  That is an
wilvantage, becavse it makes the amplifier to &
eertmien extent aelective,

Mr. A. A. Campbell Swinton : [ amn aurs
st will wiah to pass s very bhearty vote of thanks
tar the wutbyoe of 1he Japuer, Lieutenant N, H. Edea,
amidl also o Mr. Coursey for having so  kindly
taken wpon himeself to read the paper and for
giving this very exeelbent explanation of it. It s
net Al easy subgect, but there are one or two
proersl guestions which 1 think might be of interest,
I would rather like to ask some gquestions, bt
I ilo mot know who is going to answer them, whet her
Mr, Coursey or Mr, Fales,

[ have had some personal experience with this
kind of amplifier and with the ardinary transformer
amplitier, and | have notwesd eertain afecta which
are intereating, and 1 would like to know  shether
they have been noticed by other people, and what
2 their explanation. To begin with, resistance
ampliliers «do not seem 1o work for short waved ;
thew dlo mot seem to b i if as coonpared with w
trunsformer amplifier for anythiong less than b
o LIWH) mietees wave. 1 Telieve some Freoch peaple
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hiave been able to gel them to work down to LM
metres or thersabouts, but 1 have not been able
to doso, [ do not know whether it is dus to my
design.

Another thing | have noticed i3 that For
telephony  this kind of amplifier does not give
murh good articulation as & transformer amplifier,
I have notieed that, over and over again. [ mnean
that sven with Wﬂ'l'l‘"ll"n!'lhﬂ for which it is |,|||'|'r|'l-
ainitesdd, mich ws the transmissions Trom Chelmasford — -
I have forgotten what the wavelength wha —with
w resastance amplifier von canmnot get (ot least, |
cannot], the same |Irgrﬂ- of articulation that you
can get with a transformer amplifier. On the other
hmmed, for tm‘hnl.r:.' tﬂh‘lﬂ'rl!lllll" recepi o, 'r]'u'l"l. e
wery effective wnd much more easily heterodyned
with electrostatic resction than the transformer
CTOTE T

Well, these are guestions which 1 should like ta
have anawersd, | do not know who will answer
thiemn, or if they can be answered.

I would like to agres with Mr, Child in wishing
that the author bad given us some actunl igures,
I sirm im0 thee thiroes of mecon=strecting an amplifier 1o
try and make it better. There are little things
which have a very Inrge effect on this instrament,
aned | should have liked o bave somme particulars
aa to the mlative position of parts and the length
of wires, The dats is much more effective than
manything you ran get by mathematica. [ do not
wigh to decry the mathematical treatment, because
I am msure 1f 8 wvalusble ; but for an amatear
anciety theas little teclinieal details, sueh as how
fes gt the things toget bier, are of vast i portanee,

: : will ssk yom 1o prss & very hearty vote of
tlianls, I:t;-lh o the author and (o the resder of
the papser. Ppimm b

Mr. P. R. L.nur:e!.r I think thoe Test way will
bee Toe the report of the disrussion to e pent fo
Lieutenant Edes, so that be can reply as e sees
ht e the TR LE that lwve be=sin poissd @0 bt 1
alionladl just like to make one or two remarks here,
it 1oy,

I mgree with Mre. Carpenter that the bwest way of
getting over the difficulty orcasioned by making
the grids negative s |r1'|.' inereaRing  the  anods
-rr_n-ll:ugn rather than the anode resistance @ b

o not guite see his point shout  the input

prm sk, . ;
Vere you referring to the expresion for &, whicls

I have uaed in connection with the paper ¥

Mr. R. E. H. Carpenter : In yvour diagram,
Fig. 2.* the input impedance of the grd flonent
cireuit appears to be represented by the capaeity

IMr. P. R. Coursey : You menn the input
impedance of the valve itself

Mr.R. E.H. Carpenter: Yes ; it hias bween shiown
by wonmme Gerrnan prhysieist (whose surmee his esrapuesd
miee) that the input impedanes of the geid filanent
eircuit of the valve is oot independent of the natore
of the cirenit connected with its plate, and that
owing to the fact that you have a rapacity coupling
bt wamans the gricl and the plate of the valve, you get
an effect on the phise angle of the grd ecirenit

L. e I P of penne Do |1||1. fbela, HYRZFQ.
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depending on the nature of the circuit connected
to the ta.

Mr. P. R. Coursey : 1 thought at first that
you wers referring to £, which is gven a8 = 107w,
I remmember; now, the point to which you refer;
it has been mentioned in other pa but I think
that thamﬂi this papér has assumed the
input m to ba a caparit rily
I:HI:?-I-'I.H he is assuming mlfﬁm mﬁv{rﬁ -
on the grid to cut off the grid carrent.  1f the grnd
current is cut, off, the grid-filament resistance is
very high, and hence, €y ia not shunted by any
appreciable conductance. The fact that you
have a capacity to the plate will, however, some.
what modify the results, but I am afraid 1 cannot
ray to what extent without further consideration.
I am also inn;glmmmt with Mr. Campbell Swinton

about the for practical detaals,
Mr. R. E. H. ter : There ia one further
little int. The worst crime of all resistancs

amplifiers, 8o far a8 [ know, is the wi t effect.
If you have capacitiea in series with your grid,
a bad atmospheric is liable to Ipl.ru.Lrau the whole
combination for & considerable length of time, and
that puta all resistance amplifiers practically on
the shelf so far as I am concerned.

Mr. P. R. Coursey : Yes ; the wipe-out effect
certainly is a disadvantage when working with

With regard to Mr. Campbell Bwinton's remarks,
it may be noted that the equations that Lieut.
Edos gives involve the term w= (2Zr x frequency),
which showa that the amplification must wvary
with the frequency provided that the amplifier

is maintained the same, snd he also 8 that
the results may be improved ucing the
resistance of the grid leaks for the higher frequencies,

i.r., for the shorter wavelengths, but 1 have not
tried out the effect to which he refors to see actually
how it works out in tice.,
With regard to resisfance amplifiers for telephon

I should suggest a poasible puli of the diﬂmiuﬁ
mentioned is dus to the very damping effect that
Lisutenant Kdea is referring to, because when damp-
ing ia present and it is wipesd out in part by metro-
action (a8 mentioned by Mr. Phillips), it is wiped
out for that one frequency only, and as telephony
necessarily involvea & band of frequencies,® thers
must consequently be some distortion introdwced
from this cause if the amplificr is st all selective in
its amplification. A further point with regard
to the use of these amplifisrs for telephonic tion
is that they are normally designed for telegraphic
work, in which case the grid leaks are proportioned
ae that they will allow the grid potentials to return
to their normal valoe between the signals, whereas
in talephony thess unmodulated carrier waves
(of which there ia uwsally plenty) is thers all
the time, and consequently the grid changes will

*If N is the frequency of the carriar?n'.va, and
n is the highest audio frequency used in the
modulation, then practically all radio frequencies
between N — n and N 4+ n will be present at the
tranemitter and at the receiver. If the amplifier
in salective there will be leas amplification of the
wide frequencies N & n and N — »n than there s
of the resonant frequency N,
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not have any blank in which they can leak
away. The mean grid potentials will thus generally
ba rauch more negative when receivin ony

than telegraphic signalling, =o that if the valves are -

wurk,inf near the mid points of their curves
¥, the representative point may be moved
too near the lower bend of the charscteristie in
the case of telephonic reception, for undistorted
amplification to be secured. It may be that
one or both of these is possibly the causs of the
distortion of the speech harmonies,

I do not think there is anything elsa 1 can refer
to mow, but T hope that Lieut, will give us,
later, & flllll;:-rl'lsp!?lﬂ the pmints that have been
raiwed,

Mr. W. H. F. GrifMiths [communicaled): As
pointed out by Mr, Campbell Swinton, the
amplification of signals ually diminishes for
wavelengths below 1,000 metres or so, somewhat
as shown by Fig. A,

] R | [
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Fig. 4.

The reason for this is to be found in the fact that
the walve has an inter-electrodes capacity of an
appreciable value, especially when suginented by
the capacity between the pins and sockete, and also
by that between tho ronnected to the valve

eleet rodes,

This capacity has the offect
of shunting the resistance of
the filament-anode path with
o condenser ', as shown in
Fig. B, and, since B and O
may be regarded as the same
point for the consideration of

B the oacillati romponent of

{il = anode l:u.rrmng, lh:iuprmnunta

Jj) " T to the same thing as connect -
i ing & condenger C acrossd the

i resistance AR, and thus

providing an alternative path
acroas it for alternating cur.

rente of very high fre .
If the reactance of this capacity is n-mrimtiy
low to be of the same order as the resistance with

which it is parallelled, it will appreciably lower the
reaultant impedance betwesn the points A and B
to alternating current, and, consequently, the
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THE DESIGN OF H.F. RESISTANCE AMPLIFIERS

A.C. wvoltage across these points will be
correapondingly reduced ; the voltage amplification
wmug I.Lu:ﬂ' ilr:lﬂhfed L be
i pa capacity to ¢ mioro-
microfarads, or 4 = 0% fared, it resctance,
|/Cw, to alternating currents of 300,000 frequency,
i to a 1,000 metre wa h, is
approximately 130,000 ohma, too high & value to
very sppreciably reduce the impedance acroas AB.
It would, ing sctusl figures, only reduce the
impedance of a 60,000 ohm resistance to 54,000

olums,
On shorter wa ha, howewver, the loss of

vdnuq;t

ampli ion due to this capacity is much
:mhd. because lhnmu-nl a condenser
to alternating current is inversely meurt.i-unu.l to
the frequency of that current. For instance, at
M0 metres  wavelength (oacillation frequency
1,000,000), ita reactanoe is only 40,000 ohms,
s0 that, however high the value of the resistance
AB, the resultant impedance between its ends to
currents of thia freguency can never bs more than
40,0000 ohms, and the impedance of & 80,000 ohmas
resistance will be lowered to approximately
33,000 ohma.

For a resistance of 60,000 ohms I have worked

out the resultant impedance to oorrenta of
Im}mm:iu oOrTes ing to various wavelengths,
and have plotted attendant loas of amplification
in Fig. the maximum amplification, if the

capacily reactance was infinity, would be J-4
and on wa s longer than those shown, this
figure is practically attained.

Mr. tar drew attention to the fact that the
offect of the grid-anode ity in serioa with the
external resistance R, which should be shown
connected, acroas the capacity C, (Fig. 2)*, had been

ted in the consideration of the input impedancs
of the valve.

Actually this | im 08 CAN OeVer, oVen
on short wavelengths, be less than the external
resistance B, which ia of the same order as Z,
at wavels of 300 metrss or so. Ita effect
may therefore be neglected, if, a8 Lieut. Edes
suggosts the capacity C, is made large relative to
O St 1 46 g of thaasrlor of 0500 sewaliak.

Lisut. N. H. Edes (in reply, communscaled) :
First of all 1 desire to express my wvery deep
gratitude to Mr. Coursey for all the trouble he has
taken in the tion of my papsr and for the
elegant way in which he has presented it.

My disappointment at being unable to attend the
mesting was more than compensated for by the
thought that the paper waa to be put forwanl by
one with gualifications so much ter than my
own, and I feel convinesd that what value my
{:pumyh;ﬂpumﬂdhuhﬂmgmlyan-

noad by Mr. Coursey's skilled exposition.

Some most interesting problems have bean
brought to light during the discussion. [ will
attempt to deal with them in turn.

Undoubtedly the theory of the subject muathh-a
teated by practical application, and that,
owing tﬂyﬂlﬂﬂ'ﬂulﬂﬂ inpuhrlinin; suitable apparatus,

* feo p. 238 of issue for July 8th, 1921,

I have been unsble to experiment as much as I
should have liked with wvarious walues of the
component parts. The practical experiences of a
large number of experimenters are t ore most
valuable, If only one could take into consideration
all the proo which go on in the apparatus the
theory 18 bound to be borma out in practics.

It should be remembered, however, that values
which are [ownd d by one experimenter may
not work well with another, simply because one
will lay out his appamtus in one way and another
in another way, 80 that the Arsi may get large
stray capacities compared with the second. Again,
the disleetrics of condensasrs vary greatly e regards
insulation. Thus, even in teating the aI]:p-rMua
experimentally we are still beset by pitfalla.

g: gquestion of the resistance in the plate circuit
resolves into & compromise betwesn efficiency and
economy in H.T. batteries, or, more cryptically,
between one’s ambition and one's pocket.

Regarding Mr. Child's point about the application
of a negative potential to the grida, 1 should cer-

tainly com ta by means of additional H.T.
voltags, atate of affaire—as ria plate cur-
rent—is then exactly the same as before, and one

has the advantage that the fimt five valves are
giving pure amplification.

Experienoe doess not lead me to agree with Mr.
Child that increase of plate resistance causes greater
instability {other t-hh:g: being equal ).

With regard to effect of inter-electrode
it i notably Mr. Griffiths,
have already dealt with the grid-filament and
filament-anode capacitiea. The gnd-anode capacity,
unfortunately, haa the effect of what might be ealled
“ anti-regeneration,” that is, it reduces sensitivity
somewhat, The efect, however, iz present in
any case, and I do not think it will affect the results
of my analysis as far as comparison between different
methods is concerned. ing Mr. Phillips
point concerning selectivity, I am inclined to agree
that an amplifier in which grid current was ocom-
pensated for by magnetic reaction would be more
pensitive, but in the case of purely cascade amplifiers
I believe in the eradication of any rectifying
tendency in the amplifying valves.

1 think Mr. Cam 'h-nﬁ Swinton's experience
that resistance amplifiers are inefficient for short.
wave work agresa with that of many other experi-

menters. The reason for this result is, of courss,
that paresitic capacities have a | effect for
short waves than for long, owing to their reactance

varying inversely as the frequency and directly
as the wavelangth. f raleadinny: Bio: G

Regarding the reception o ny, Mr. Loursey
hn.upumt-a:lguut that It:itum in dinagtlr of the operating
point being carried too far into the negative region.
One would be tempted to reducs the value of the

id leaks for tel ¥ and obtain rectification
f:tl:m last valve by working at the lower bend—
the grid leak being dispensed with and the grid
being mads even more negative than those of the
l.m;ﬁl'ying valves in order to be at the bend.
Otherwise the grid of the last valve would oscillate
aa shown in Fig. C, where:—

(a) shows Grid just rising above the potential
where grid current commences,
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Fig. 0,

The mesulting negative charge is leaking away all
the time through the grid losk.

ih) is eseillation due 1o carrier wave,

The rectifying action of a grid condenser and leak
depenids on the retum of the grid to s normnl
potential, as in Fig. 1),

p:..}ass CF CIOCILLATIONG
-

Fig. I,

The * pulses © of oscillations are, of course,
provided in telegraphy by the heterodyne, nml ther
wre no siech pulses in the cass of telephony.

The ahove is merely surmise, and 1 have never
tried it for actusl reeeption of telephony,

As regards numerical values for the Jdifferent
parts, 1 think that considerable variation can be
minile without much alterntion to signol strength,
but, ns T have already remacked, 1 should like
furt her experimental confirmation of this,

I would suggest the following as being good
allroiimed values for average commereial - wiives
lemgt hs ;-

WIRELESS WORLD

Flate resistances, SNLHHE - BLHA obims (e
higher the better, subject to limitations of
H.T. nvailable).

Coupling condensers, 0-001 - 0-002 microfaracds
{although., no doubt, good results can De
obitained with amaller condensers ).

Gienl leaks, 2— & megohms.

The ahove values are for “ R ™ valves

I am inelined to attach greater importance o
the guelitatire than to the eruct qriantifaloe design,
For inatance, 1 helieve the presence of grid current
damping would be more detrimental than having
w grid leak of, say, 6§ megohms instead of 5.

1 think the only point still outstanding is one
raiseil by Mr, Coursey, namely, the fact tha
w2l oecurs in my expression (9) for the amph-
fication.

At tirst sight the expression appears o imply
that the greater the frequency (and the sliorter the
wavelength) the greater will be thoe amphification.

We have, however, agresd o mnke - 2 =pmael],

I
O
and. therefore, the effect will not be very marked
apd ¥ will probabldy be outweighed Dy ihe inereased
lossest ilue to stray capacities across the plate
resistAnCes, #ie,

Whatever il values  given 1o the  various
vonstants, the principles of keeping wires anel
pieces of apparatus ns far apart and as well insilated
s possible, will alwavs hold geol.  Here, again,
we must compromise hetween efficiency and con-
Vel e,

Fum.“}'. I shicsuala] likiss tor e ICEE Y ihrphs Toe
the very Kind way in which wiy paper has been
received, md for the mumerous eriticisms  and
sugoestions which bave been puit forward,

NOTES

Honour for Mr. Marconi.

Thee Dtadvar Ciovermment has vesmoes] e Coltane
(ltaly ) high-power  wireless station © Guglielme
Mareon,” as " a tangible and lasting ool of the
country’s gratitude for s mertoriows iiscoverios
i thee Bieddd of racdio-telegraplog,™

Wireless Statdon for Jan Maven Island.

A Rum‘r—giﬂ.ll r1|:1':|i!itm. wheich I'|u]:lﬁ-: 1o o=t balish
i wiveless and ineteoralogival station on Jan Mayven
Isbund, SiMy moiles west  from Hommerfest,  Jefi
Copenlugen on July 26th. A oumbsr of foreign
svientists are scrompanying the expedition during
the summer,

Wireless Telephone to Replace Plgeon Paoat.

The Railways and Harbouwrs  Administration
i= about to instal wireless telephone sets at Port
Elizabeth amd Bird lalamd, Communieation b
tween these two places hwos bitherto Tessn onrrsl
anit by means of & pigeon pwst,

Meeting of Transmitting Licence Holders in
London.

The Wireless Society of Lomdon, theough the
Hun. Secretary, has asked vs to point ot that
thie recent meeting of 1lose ]|1|-]1|.iuf Eransnnil Ling
livestiee= iy Lompcliony anndl elistiiet, whiteh was  reported
o e 292 of the Aogust Gth pssve of The 1 ieeless
Warkd, was not an aoffienl |:1|;-|-I!|':||J.|; af the Wirslesd
Bovietv of Lotdon, and was net eonfined to theis
e bwrshinpe, The Hon, Secrstary wishes it to bwe
known that the mwvitation o the meeling was sent
ot 1o all those whose naiiees sl wilidesses wer

wvallable 1o him.,
Flight of the R.38.

The Transatlantioc vovage of tbe giant sirship,
H.38, is provisionally arcanges] for August 2510,
I'‘eparations are being made for sveral wamhips
crmipped a2 wireleas stations to line the route to
wupply  informabion ta g the nirslap 0
HESRTTT T TR
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NOTES

Morse Transmission for Learners.

It 1= m]gwnu[ h_\' i |,'|_|-rn-:$|nn|rh'1|| thast ¢ Bysae wbucs
e |i‘ﬂ-ﬂ1irl|.|: tor pead Morse should snake a ]HIirH aof
listening to the Dutch weather report from BE,
which is sent out dlaily at 12,10 (British sommer
time) very slowly . amd is repeated slightly faster,
The transmission is on W metres =park,

stations arrangemenis were being made for the
further transmission to and from places beyond
Egyvpt of telegrams forwarded by wireloss  between
the Leatield and e A b Zalal stations,

Regotiations were also procesding between this
country  amd Canada in oregard 1o wireless come
munication,

The Co-sptimists’ Entertainment.

The Co-optimists’ Entertainment.

An entertainment wns recently comnducted by
the Uo-optimists, of the Royalty Theatre. I'er-
formances by wireless telephony were conductad
in aid of St, NDunstan's Hostel for the Blind.

Imperial Wireless Chain,

In H-|1'|11.' 14y r|'||i--|l'iu1| pre Clee House of Conemmons
i the Imperial wireless chan,  Mr, hellaway
{Postmaster-eneral ) announced that the wireless
statlion= at Laafisld { ear il ] el ad A b Falaal
{nmear Cairo), which swere to forn the first link of
the Imperial wireless chain, would be ready for e
before the end of the year.  The delay in the com-
pletion of the stations has been due mainly 1o
fabour difficulties, A commission of experts wis
vansiddenng the design of the ot her stations  eeom-
menided by the Imperal Wireless  Telegraphy
Committes, Pemnling the constroction of hese

Regular Transmissions.

Reprints of *° Regulior Transmiissions of Wireless
stations,” which appearsd as a Supplemant Lo
the last issue of The W irefoss Wearld, are obtaimahle
from 1 he |r|||||i.-|l||-|'q, |u'i.|-1-' vl =il i s,

Reception of Bordeaux In Australia,

Signals from the new Bordeaus <tation | Lafayetic)
are  regularly  received for I:u'1'||r|| of at  least
twelve hours per day at the rmlio station st Roo-
wee-rup (Victoria), owned by the Smalgamated
Wireless | Australasin), L,

Weather Reports from Borkum,

The Hadic Station st Horkom now transmits
gvnoptic weather bulletins thres times daily on o«
wavelength of 1,230 metres, The call letters are
KBMN and the times of transmission 07 30, 1340
amd 19,015 G MT,
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WIRELESS CLUB REPORTS

NOTE,—Under this heading the Editor will be pleared to give publication lo reports of the meetings of Wireleas

Clubs and Sociaties,

Such reporis should be submitted without covering letter in the exact form in which they

are lo appear and a2 concise as possible, the Edior resercing the right to edit and euriail the reports if necessary

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

Blackpool and Fylde Wireless Soclety.

[ A filvated with the Wireleas Society of London, )

The Society recently held a seriea of interesting
and highly instructive lectures and social evenings
at their Headguarters, The Café Waldorf, Church
Streat, Blackpon!, of which the following is a
BTN DI &=

On June 3rd, Mr, R, I}, Ball, the Hon. Treazurer,
lectured, for the benefit of the juniors parficulariy,
upon how to mearure the working efficiency of
inatrumenta in ral nas.

On June 30th the Hon. Secretary enabled the
mombors to hear o series of wireless gramophone
lectures depicting press and ordinary mesaages
with and without jamming at varous speeds,

t offico sounders, distress calls at sea, nnd most
intereating of all, & record showing what the many
difficulties are that an operator sometines has
to put up with in the execution of his duty, The
Eram one fitted up by the Seerstary himeeli
WaS trically operated.

On June Tth Messrs. L. R. Blackbum and B D
Taylor initiated their audience into the intricaciea
showing tho ease and correctneas with which thess
uscful pancake coils could be wound hy means
of & wonderful little contrivance made by Mre.
C. V. Bharples.

On July 14th the Society was honoured by the

regence of Mr. G. ). Crichton, Chaimman and Vies-

resident of the Edinburgh Wireless Club, He
captured the interest of his audience by a ireatise
on the properties of amber, electricity  and
magnetism, and showed how s romber of eminent
persons for many years past had all been striving
for the same goal, namely, ** Bridging the Universe
without Wires." He informed them how his own
Cluby was kept guin;, and complimented the Black-
pool and Fylde Wireless Society on the efficient
way in whic.i: it was conducted, eapecially in having
over B0 memberm in the nine monthes since its
inception. The evening was brought to a close
with an interchange of eordial greetings and welcome
invitations between the two Societies.

On July 21at Measra. C. V. Bharples, L. R. Black-
burmm and B. IM Taylor lectured on Condensers
and Grid Leaks, variable and fixed, how they mea-
sure their capacities, and how to construct them
out of scrap material at & very low cost,

On July 22nd, by kind permission of Mr. (3. H.
Harrop, General Manager of the Tower Co., members
of the Bociety ascended the tower to a height of
over G00Mt. The powerful wind which developed
rendered the uvse of o fAoating or trailing serial
necessary mstead of captive balloong, as had origin.
nlly been intended.

The party which included Mr. G, T Crighton,
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of the Edinburgh Wireless Club, and Miss Marjorie
Joule, one of the local Society’s three E:fj members,
was conducted by the Chairman the Hon.
Becretary.

The firet message which came through was from
the Eiffel Tower (FL), and others were received
from Berlin, Horsea and Camarvon, as well as
from ships at sea. Telephony was also heard.

Although the pitch of the note varied con-
tinually by reason of the wind which kept the serial
blowing up and down at an angle of 45 degrees,
all the messages were perfectly distinet, and at
times, in spite of the gale, wers ao clear as to be
:Lf:jnlt. audible when the receivers were off the

The portable fisld set used (with ammplifier),
the tower st ructure acting as the earth. was operated
by Messra. B. I. Taylor, L. R. Blackbum and
C. V. Bharplea.

At the conclusion of the experiments a hearty
vote of thanks was wl to Mr. G. H. Harrop.
the Tower Co., who had caused the Tower to
closed to ordinary visitors while the experiments
were in progreas, and the attendants.

The Society's propoeed plans for the near future
include the descent of a coal mine, at the bottom
of which further experimenta, which should be
intereating in the extreme, will be conducted.

Hon., Secretarv, Mr. . Sheffield Doeg, " The
Poplars,” Wo. 6, Seventh Avenue, South Shore,
Blackpool, to whom all communicaiions, ete.,
ehould e mmade,

Bradford Wireless Society.

i A filiated rith the Wirelras Suciefy of Laoidon ).

A meeting war beld in the Clulyrooms on July
I5th : the I'resident was in the chair,  The minutes
of the ||d"|_='|.'i|||||-: rnﬂ-liug were read and pn-nue:l
s rorrect.

One new member was eleeted,

A very useful institution has been atarted; it i=
a hox with & large slit, in which anvone can drop
a guestion which he requires answering and i=
perhiaps rather shy about asking it, as it may be
of an elementary nature,  These guestions are then
collected and read out l:;l.' the I:I"ti:rrnl.h, and those
who are ahle. anawer them to the best of their
mkailit v,

It has been decided not (o hold any more formal
meetings nntil the heginning of October, when the
THEW HEHSION @lnrts,

In the meantime there will be Morse classes and
instruction lectures for new members,

Thae= Hesin. Hﬂ'n-!rlr;l.'.. :“r. Jdoslann Hr\.-n-r, Ilﬂ..'l- T
returmed, to whom all communications should
be addressed, — Hon, Heceetory, Mre, John Bever,
B, Emim Lane. Bradford,

LUNIVERSITY OF MICHIGAN



WIRELESS CLUB REPORTS

North Middiesex Wireless Club.

(A filicted with the Wireleas Sociely of Londou, )

A meeting of the North Middlesex Wireleas Club
was held on Wednesday. July 27th, at Shafteshbury
Hall, Bowes Park. Aftar the usual Morse code

ctice, the chair was taken by the President,
who called on Mr, E. M. Savage to give a demonstra -
tion of soldering.

Mr. Bavage had provided himself with the usual
soldering implements and & Primus seove. Com-
mencing with a word of apology for taking up the
time those to whom soldering was so easy that
they had probably forgotten their early difficulties,
he said that he had gathered in conversation with
some members that they had had great trouble in
making & cloan um'l neat job, and he pro to
show them how to " make the solder stick.” He
then joined together a number of pieces of metal of
different kinds, explaining the process.

Other members afterwards put forward several
useful tips applicable to special joba, and the evening
closed by a vote of thanks moved by the Chairman.

Particulars of the Club may be had from the
Hen. Becretary, Mr. E. M. Savage, Nithadale,
Eversley Park Road, Winchimore Hill, X.21.

Folkestone and District Wireless Soclery.

i A fliated with the Wireleas Socicty of London. )

On Wedneaday, July Gth, the monthly general
meeting of the above Society was held at the
Turkish Baths, Folkestone., at 7.30 pm., Mr.
Armold H, Ullveit. F.R.G.5., in the chair.

The minutea of the previous meeting were read
and confirmed, after which Mr. R. W, Piper waa
called on to deliver his lecture on * Inductance.'”
The lecturer took great paing to make his very
interosting subject quite clear, a fart which was
greatly appreciated by all. At the conclusion
of tha lecture., Mr. Piper was accorded a hearty
vote of thanks by the Chairman on behali of all

At a meeting held at Headguarters on Wednesday,
July 20th, tha Hon. Secretary read a letter from
Sir Philip Bassoon, Bart., C.M.G., M.P., accepting
the officers” mvitation fo become Patron of thoe
Hociety.

Full particulars of the above SBociety mayv be
obtained from the Hon, Secretary, Mr. H. Alec
8, Gothard, AMIR.E. 8, Lougford Terrace,
Folkestone,

Newcastle and District Amateur Wireless
Assoclaton.

(A filiated with the Wireleas Sociely of Fondon. )

At the last mesting of this Society it was decided
to change the Club night to Thursday evening.
he-gm::.mg on Thursday, Auguat 4th, This is baing
done in order that menibers may receive the Dutch
concert, Members please nobte subscription for
1921-1922 came due on July st last.

Mr. Colin Bain, Hon. Secretary, 51, Grainger
Street, Newcastle.

Dartford and District Wireless Soclety.
(A fvated with the Wireleas Society of Londan.)
Theusual fortnightly meeting of the above Societ y

was held on Friday, July 13th, 1821, at Dartford
Grammar School. The minutes of the previous
meeting were read and confirmed, the members
then ussing various problems in connection

with wireless transmission and reception. Signals
were received on the club’s crystal set, experiments
with a fwo-valve amplifier giving fairly good
results.

The Society anticipates gotting o good programms
of events for the coming winter, and all persons
interested in wireless, whether in possession of
instruments or not, are invited to communiests
with the Hon, Secretary and Treasurer, Mr. E. .
Deavin, %4, Hawley Road, Wilmington, Dartford.

Southport Wireless Soclety.

i A fidiated with the Wireleas Sociely of London. )

During the past few weeks the meetings of the
above Soviety have been somewhat interfersd with
owing to the change of headquarters. These are
now asituated st the Queen’s Hotel, Promenads,
Southport.

The next weak should see the mestings again in
full awing, the mesmbers at present being busily
engaged in " making ready "' for the instruments,
ete., in the new rooin.

These headguarters are in an ideal position, and
it in hoped that the coming months will see some
very interesting evenings.

Intending members are reguested to apply for

riculara of membership to the Hon., Becretary,

r. H. Sutton, G8b, Marshside Road, Southport.

The Weat London Wireless and Experimental
Association.

{ A filiated with the Wireless Sociely of Lorndoen. )

Owing to the number of members who are taking
their summer vacation in August, it haa been decided
that no meetings of the above Bociety will be held
during that month, and the next meeting will
therefore ba on September lat, at 7 p.m., at Bel.
mont Road Schools,

Omn that date the Club expecta to include among
ita apparatus & short wave tuner (spocially con-
structed for telephony) in conjunction with the
“ Brown "' Loud Speaker and Helay, which should
give excellent speech.

Full particulars of the Society and ita activities
will be gladly forwarded hy the Hon. Secreiary,
Mr. 5. J. Tyreell, 2, Providenca Road, Yiewaley,
Middlesex,

Manchester Wireless Soclety.

On Wednesday, July Hih, s wireless demon-
ptration was given at the headguarters of the
Bociety, under the patron of the Lord Mavor
of Manchester ( Alderman Wm. Kayv), and attended
h'l.. membera of the following institutions: -
N.W. Students’ Centre 1.E.E., Manchester Arsocin-
tion of Engineers, National Enginesars’ Association,
and the Y. M.OCA W II‘E]EH- Bociety. The chair
was taken at B v the President, Capt. J
Hollingworth, M. E B. ﬂ-:- Eng.. and a very interest.
ing rammme carried through succesaf y. After
outhining the objects of the iety, the Chairman
briefly cxplained the principles of wireleas, after
which he gave a very simple axplanation of direction
finding work, upon which subject he s, mo doubt,
an authority. r. F. €. A. Reid then explained
the methods emploved for the control of electrical
circuits by wireless, and succeeded in lighting up
g danger signal, illuminating an electrical sign,
and exploding an imaginary mine in the shape of

321

UNIVERSITY OF MICHIGAN



ALGUST 20, 1911

A Ty bl the key of this lntler cireuit g
g pilated] by the lLomd Mavor from his talde.
Following this, Mr, Y. W, I". Evans gave a demon-
strotion of wireless telephony., during which speech
anel e were pasily heard in every part of the
e, Mr. Evans also snceceded in receivine &
special mesaace from General Ferrie and the staff
at Kiffel Tower, aildressed to the Lond Mavor and
the Manchester Wireless Society.  This was ampli-
fiel by means of a 7ovalve cireait, similar to the
one deseribed i The Wirelise World onn June 25th
by Mr, A, A, Campbell Swinton, F.R.5., and which
hid been const Fueted for (e orension by Mr. Fyvans,
The next item was a display of H.F. currents
by the Chairman, Mr, J. MeRernan, who beld the
attention of his awdience by on exluhition which
woulil have surprieed Nikola Tesla himeslf. A
fine Assortment of instroments added ustre o
these  pxperiments, and our Cheinnan  proved
conchedvely that there is yet & large amount
of pesedrch to be carried out in this particular
brmnich of electirical arienee before 5 can be anid
thiet  every channel las  been explored, Mr,
Mehernan also gave a demonstration of the possi-
hilities of selenium rells, u'l:rkupg varions vloet rieal
devices by menns of one of these colls and & roy
of light.,  In conclusion the Chairman  thanked
tlwe menbers of the various institutions for their
kind attention and su t, and expressal g hope
thist am interclnnge uip eciures might Iw arranged
during  the coming  winter session. He  then
anpouneed that it was the express wish of the Com-
mrttes that the Lord Mayor be invited to accept
an hon, membership of the Society, anid in order
that his Lordsbip may be further tempted to necept,
hee (the Chairman ) had much pleasnme in peesenting
him with a miniature wireless panel {1y 1)
The Lord Mayor, in returning thanks for the way
b el b entertamed, expressed a hope that sueh
a ilisplay as hml been grven that evening would
b wwecepterd by all present ax proof of the way
in which the Society were enideavoiring to further
the interests of seiese,  He had much pleasame
m aeeepting an hon. membership of the Society,
amd in wishing them every prosperity anld success
i the future.  The Chairman thanked his Loedship
il wlewlared  the mesting  clossl, The aucress
af the slemonstration waa s fo (e vl iringe
offorts of the Committes nnid a few of the pnnasim s,
Messrs,  Ashley's, of Liverpool, kindly sent  an
nssortiment of instruments and parts for exhibition,
there aleo being on view o transmitter loaned hy
Merasmips, 1rl'l'I|:IPI'I.' o Laosirlor, aised o 14T H. gt a bl
=eh loamedl by Messra, Franks, of Deansgnte, Man-
lii=steer,

Flosti. Secrelary s addiress,
|..-"Ill'_'.ni'._’|‘il, Musnae-hasg 1,

The Wimbledon and District Wireless
Soclety.

M, Besretnry, Win, Ueo, Marshnll, 48, Warrin
Reowd, Meron, =W, 10,

A meeting of the above Society took place at the
Wimbledon  Technical In<titute on Wednesday,
July B3th, Mr. W, A, Harwood {prsident) in the
chair, the oecasion being a lectum anid demonstm-
tion omn * Wirelss Reewiving in (leneral,”™ by Capt.
W. K. H. Tangey, .

T Ulitherwe  Hoad,

THE WIRELESS WORLD

Having outlinesd what Jee constcderm] to b tlie
best arrangement of apparstius to el maxinnmmn
efficiency in the simple mceiving cireuit, Capi.
Tingey procesded to deal with more complicated
vircnits, demonstrating his main points on  the
apparatus he had brought with him.  During the
evening wireless  telephonie  communication  was
catahlisherl  between  the  institute and  Messrs,
Tingey's estublishment at Hatton Ganlens, the
wpssescly mt this end being cleacly moadible throughon:
the hall.  Great interest wos displayed when tlhae
lecturer disconnected the serial from his apparatus
andd connescted up in its place s row of !muplv I:::Itlinq
hands,  (dn this very unusiaal wecinl signnls wers
“tuned in Y and made clearly audible o the whole
of the auwdienes,

In ||-t'thF||:|-Hi|||.|; A wvote of thanks to the Liseturer
Mr. A. V. Ballhatchet sail that the lecture we hiad
just reeeiverd was one from which smateurs in
general could pick up o quite n Bost of valuable
infrrmation. It was guite possible that some of
the junior memibers would heve found considernble
liffielty in following all the leetirer’s remacks, bt
Ie advised them to atore away some of the hints
that had been given so that they inay be available
for fulire e, He l]'u'_nl:ghi thut & number of
Alnalenrs wepe umking a big mistake in trving o
tiral with very comphcatel cicenits to commence
with.,  They should start first with as simple a
ircnil i Fbl‘mHihl.ﬂ and then, having rmastered 1f,
supplement in whatever direction they desired.

The vote of thanks, secomndsd by Mr. J. H, Reeves,
wirn duly aceorded o the lecturer, wml the peo-
revilings tepminated,

Grimsby and District Radlo Soclety.
Members of the above Bociety are informed that
i inore it ings will b Lield wntil the beginming
of Sepdember, when ot s hoped thet the mew
elube-rorm will be ready.

The City of London School Wireless Soclety.

The summer seasion of this Society closed on
Monday, July  25th, with owe of the greatest
fumtions that the Society hias aeliisved,

It was in the form of o general exhilation of
wirelesa apparatisn. Sooe of the exhibits wers
made by the members of the Clnb and others coms
from Mewsrs, Hurmbam & oo, Mitehell s, Gamage,
. 0. Brown, HRadio Supplies. Marconi’s, B, M.
Radio, and F (), Kead's, Messrm, Burnbam sent an
rxhihit whirh wos undoultedly the most adomired.
This exhibit consisted of o Hurndept Ultra 111
Heceiver, & 3-valve note magnidier, o full range of
Burndept  coils, s tromsmitfer aned  valveds. Thae
Burndept Ultra 111 Heeviver gave wonderful results,
and with the 3-valve pote magnifier, Annepoliz,
Horillea X, {"lifrlen, |,._'!,'rn:|1:n|.| il l‘myqlml'n IHlehDﬂ_\.‘
wiw rendered wudible by means of & lood speaker
1wl in A large lecture theatre,  Croydon simply was=
shiricking from the lowl speaker, and the set was
wlingether & thorough sueeess,

Mitohell's sent us a wonderful range of goods,
from n gus-cogme and H.T, dynams (o a valve
holder. Their apparatus, consiating mostly of small
parts, was very interesting from the amateur’s
|1ni||r of view, In the 1-1.1-||i||.g Mesara. Mitchell’s
iransmilied a coneert with great saecess, Gnmage's
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wenl sonw interesting small components, 8, G,
Brown a loud speaker and a pair of A and I 1y pse
telephones,  Radio Supplies sent a 2.valve receiver
and small parts, as did Messrs, B, M. Radio.

F. 3. Read's sent a W.R, 168 set, which is a
2ovalve resistance capacity st with electrostatic
reetion, o W.H, 171 set, and various specimens
ol tleiir sanalber rm-Lrnufn-r'lum. ,jq“ [ler JlFlI'HI.rﬂ.!IIrI.
appeared neat and efeient.

Marconi’s sent a single.valve panel type M.G:
i single-valve set type M, 15, and & 3-valve amplify -
ing detector type M. 3. All these exhibits were
Ly I'--|f"’|‘“'|i"|"|| |"1l'|"""‘”|‘|lﬂ-

About 5 people visited the exlibition, and
l'l“hl'ﬂlgll thee Bowciet v is a private one many members
of the general public visited us during the day,
The mbext -u-:ulnu CAOENITTHE RS I:Ipl hirst w\ﬂ'-ll; ||:|
Baprienn her,

Ve are sorry to announce that Mr.J. A, Chapman,
e Hom, Tn-u.nun*r. i# leaving us this term, owing
to his leaving the school. Mr, J. A, Chapman
founded the Society in December, 1920, and it ia the portable s was taken out, Mr. Scarle and @wo
owing to his untiring efforts and enthusinsm that ~ members staying at home 1o trmnsmit,

A felel ser o oeeliog,

the Society has reached its present stage, O Tuesdday, July 1h, an interesting evening
T 1 3 T o 2 r
Hon, Treasurer, Mr. J. H. Gawler, Uity of s spent plotting eurves of valves, both  transmit -
London Schoal, Vietoria Embankment, FE.C.4, timg and meviving.

. O Toesday, July 260h, meinbers spent an enjoy -
The Lowestoft and District Wireless Socety. % Tuesdny: duis B0Ch B ot o o et -a

The Boeiety's activities this month have been  fovalve amplifier was set up on the lawn, Horsea
mostly of an af  fresco natuee, the first being & providing  the evemng's buzzer practioe. n the
tield day on Saturday afternoon, July 8th, Members
sesembled with their cyveles st headguarters, wf
L | | LE | TP diid Peceived instrections  Ueansmifled
(roun the President’s own sel.

Two parties were then made up and proceeded
af 4% pam. to Parkhill, where the two sets were
=L iip nk different positions, and furt her insi ructions
were received, one party going to Bt (laves, and
the other to Hopton, and further messages and
ingstructions were received],  Both parties then met
at Belion Tea (lardens, wherm an exeellent tea was

A weeneer eivne wf e o parafues,

absence of the Club instroctor.  Full particulars
of the Soeety's activities are obiainable from 1he
Baeerelary, .. Burcham, * CGouseacourt.” Chestnuat
_'\.n.'--nmrll (hulton Broaal.

Halifax Wireless Cluh.,

The enthvsiasm of 1he members of this Club
Vs @ ||r ilemonst rmted on W lHIIII‘:-IrIII.". EE .
e s il the hotieat :lll'l.-l of the FIH'H'III bvemt

The prorty sciling oul, winve the elub room was Gilled (o hear Mr. Percival
Ivnison lecture on his transmitting set, and his
served at 530 pom. The President was  un-  very remarkable single valve fceiver. M., Ieni-

fortunately  prevented from joining the party for pivin 8 trananitting et i=s well known l“"‘F"""m"rﬂ_"r"
tea, owing to a slight mishap to his motor eycle, in the North of England. but this was the firsi
The party then returned home after a most sue-  opportunity on which fnll detnils of the set had
cessiul day's outing, On Tuesday evening, the 12th, been availahle,
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With the aid of blackboard sketches and diagrams,
Mr. Denison traced his circuit step by atep from
the aim oecillating circuit, and retained the
intersgt of his hearers for upwards of an hour as
he unfolded all the little refinements which go
far to meke his instrument so efficient. Mr.
Denison's modulation is admitted to be as near
perfect aa ia ible, and how this s achisved
was explain in the fullest detail. Following
the description of the transmitting set, he described
and ted a portable receiving set he had
conatructed.

The Club continues to make good progress, and
if the membarship continues to increase aa it ia doing
larger premises will be needed. Thanks to the
Club’s transmitter (2GU) Mr. Denison (2ZKI))
and Mr., H. Burhur_}-, of Crigglestona (2AW),
the members are enjoving & varied selection of
wireless tolephony, and the general enthusiasm
for this ular hobby ia most certainly on the
T OTease, n the occasion of the Dempsey-Car-
pentier fight some few days ago, the result was
broadcasted to the members by wireleas telephone
two and a-half minutes after the fight, and 28
minutes before the cable message arrived in Halifax,
being ressived direct from New Brunswick in this
town., The local preas complimented the Club
on their achisvement.

Secretary, Mr. L. J. Wood.

The Wandsworth Common Wireless Club.

We have had two well-attended lectures during
the Inst fortnight, ooe by Mr. Gwynn (of Messms,
Cossor) and the other by Mr. Fry (of the Wireleas
Bociety of London). Mr. OQwynn gave a lecture on
the panciples of the thermionic valve, and brought

a large number of valves of different types, many of
which were of t historical interest, numbering
among them some of the fHrst over built, Mr.
Fry ve & most interesting talk on the con-
siruction of am apparatus, He exhibited
gome boautifylly made goar, one thing that com-
manded admiration hﬂil*h a small cabinet looss
coupler for short waves. e olub set is practically
finished, all but & fow details being made,

in Friday, the ZInd July, the members took
advant of & most kind invitation issued by the
Wandsworth club and visited them at their club-
rooi, and had t.ha pasure of attending a splendid
lecture by Captain TIIIH‘E‘}" and Mr. Avckland.

Hmtmﬂm continuwe to be held at the Institute,
Wisaton 8.W.17, all through the holidays,
and anybody who is intersated is sure of a welcome

The Committes of the above Club held & con-
ference with the committes of the Waundsworth
Wircless Society on July 22nd at the latter's
headquarters, to debate the subject of merging
with the Wandaworth Wireless Socisty.

Mr. T. 8. Bettle took the chair, and & discussion
followed, which ended in the f reaclution,
moved by Mr. Turner and seconded by Mr. Thomas,
both of the Wandsworth Common Wireleas Club,

“ Having conaidersd the invitation of the
'l-'t-'.u.u.ch'rur&] Wireleas Society, the Wandsworth
Common Wireless Club desire to merge with
them,"”

The vote in favour was unanimous, and the title
of the body will therefors be, in future, the

THE WIRELESS WORLD

Wandsworth Wireless Society, with & commities
r:'.'lf“d of membems from both sections, with one
headguarters at the Wandsworth Technical

- Inatitute. Any communications regarding above

should be forwarded to Asaistant Secretary, Mr.
H. F. Buckmaster, 48, Hendham Road, Wandsworth
Common, or Hon, Secratary, Mr, F. ¥V, Copperwheat,
B, Birdhurmst Road, Wandaworth.

Wandsworth Wireless Soclety.

The President, Mr. T. S. Settle, the Chairman,
Mr. I, N. Griffiths, and membera of the above
SBociety, also a few members of the Wandsworth
Common Wireless Club, were accorded a most
intereating lecture demonstration on  Friday,
July 22nd, at 7.30 p.m., by Capt. W. R. H. Tm,g:u}
at the Wandsworth Technical Institute, the head-
quarters of the Society.

Bhnrﬂ} after the lecture commenced the Tingey
receiver and tranemitter were ht to bear on
2HZ—Mr. B. Davis, * Pavilion,” & Arch—
& member of the Society.

Bordeaux was then funed in with good effect
on & Brown loud speaker, and also & Morse inker
relay set.

Frame serial reception was the next item, followed
h}" the frpen.mant of using six of the members na a

Ymt?m time arcee all too quickly, and upon
Iha cesaation of inquiry the lecture terminated.
The President thereupon proposed a vote of thanks
to the lecturer for 1I1re very pleasant evening
apent with him in our midat.

In a few wall-chosen words, Capt. Tingey replied,
urging all members to do their utmost in the
exparimental fleld. The apparatus, of which
there was & good deal, attrected much atiention,
when, by tlra' courtesy' of Capt. Tingev, it was
thrown or i ion.

It wuuﬂidmm down the headquarters
until Fridav, SBeptembar 23rd, at 7.45 p.m., when
ANy mlanﬂ.mg members will be welecome.

Hon. Becretary, Mr. F. V. Copparwheat, 9,
Birdhurst Road. Wandaworth, 5.W.18.

Smathwick Experimental Wireleas Club.

During the past month this Club has made rapid
strides towards success, and is graduslly placing
itaelf on a firm footing, the membership being
e d Club's Headq

Ar the mesting held at the Club's uarters
{Technical E:hnu%:l. Bmethwick) on July 5th, a

paper was road by the Chairman (Mr. C. Grew)
entitled " The Condenser.” A discussion followed.
and a hearty wvote of thanks was accorded to
Mr. C. Grew.

Duaring the comi winler a series of leciurss
will ba gven by the President, Mr. R. W. Hutchin-
wgon, M.Be,, -\.HLEF F.R.G.B., the Club should
then be in & ition to make &n interssting
ayllabua of lectures, demonstrations and discussions.

The Club anticipates k|r|:|n1-|:lmﬂ,r an exhibition of
amateur Wireless apparatus in the near future.

Anyone wishing to join the Club is cordially
invited to communicate with the Hon. Butret-lr}'
Mr. It. H. Parker, Badio House, 31, Wilson Road,
Smethwick, Birmingham, who will gladly furnish -
forther particulars.
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[
Power Wave- |
Call in lengths
I‘...ut:n| Watta ||n Metros, |
|
2 AA — — |
2 AB — 200 |
700
1,000
ZAF | — | = |
2AG | I
2 AH foria =
2 AK = 300
600
Bi
AKX e 1,000
2 AL o — |
2 AM —_ — |
2 AN = 1,000
2 AQ e 180
1,040
1AR —_— LI
2 AU — —
|
AW 100 1,000 |
3,000
ZAX 10 180
Iﬂ e l|m
BXH | — _
2 BZ 10 1,000
2 ClI 10 180
2CzZ 10 180
1,000
2 DG 10 180
1,000
2 DD 10 120
2 DF | — 2N
2DG | 10 180
; !
2 DH 10 180
2 DI 10 180
2 DJ 10 1,000 |
2 DT T [
2 DX TS (I

Name and Addreaas,

Hours '
of Syetem.
Working.
| _
2000-2200 | . Spark, C.W. and
ephony.
2000-2200 @ CW, -
2000-2200 | C.W. -
— , Bpark, cw nm:l
Telephony.
-— C.W. and Tels-
B phony.
2115-2200 | C.W. and Tele-
B30-1100 phony.
" (Bunday)
-— Spark, C.W. and |
Telephony.
2000-2100 | C.W. and Tele-
oOY.
1900-2100 s
1500-1600 | Spark, C.W I-nd
20002100 | Telephony.
21002300 | C.W. and Tele-
phony.
2000-2200 | Bpark - 2
20002 | 0 Spark, CW.,
ldays | e s
1un
2000-2200 | O.W. and Tali‘:
phony.
1900-2001) | Bpark - - i
1 BHH— 210H0 C.W. and Spark -
(Monday to !
Friday).
. Other days |
VAriOuA,
— Spark and C.AV.
| Bpark and C.W. ¢
2000-2200 | C.W. and Tele.
phony.

A, W. 8

Radio Communication Company (Slough

Experimental Station).
Capt, H. de A. Donisthorps, Catheart
ouse, Catheart Road, 5.W.10.

A: Rickard Taylor, 49, Idmiston Road,
W. Norwood.
Oxford.
R.M. Radia,
| W ]

Lid., Townslead Mills,

H. B. Walker, Park Lodge, Brentford,
Middlessx.
Marlborough College O0.T.C.
Marlborough College 0.T.C.
Kalvin
1, Morellsa Road, 85.%W.

Davia, Thormton' Heath, London, B.W,

Lodge,

E. Gazs, 3, Arcliibald Strest, Glouceater.

| A. C. Bull, 25, Fairland Road, West
| Ham, E.15. _
: H. H. Burbury, Crigglestoge, Wakefipld.

! Geo. Button, 18, Melford Road, B.E.22.

W. Le Queux, Lavender Cottage,
o Guildford.
E.L C. H. Bm.'la}. Gliffaes, Crickhowall,
VBT
|E|llll wim, tric Pavilion, Marhls
| Arch, W.1,
- | R B-r-n-uh King, Widcombe, Taunton,
I'C, Atkinson, 17, Beaumont Road,

| Laiceatar,

i H'\.’F:l‘im. 0, Ashworth Mansions, Maida
£
"A. C. Davis, 105, Brynland Avenue,
Briatol.

Mitchell's Electrie and Wircless, Ltd,,

Peckhiam,
W. Barnet, 63, Mount Road,
=prings, Sheffeld.

Parkwood

W. Barnet, 83, Mount Road, Parkwood
Springs, Sheffield, Porfable Set,
W, t, 83, Mount Road, Parkwood
Bpringa, Sheffield. Portable Sa.
. Lee, The Court, Alvaston, Derby.

Rarrow and District Wireless Association.
W. Aliord, o/o Mrs. Gulwell, Farnborough
Road. Fam bumui-h Hanta,
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"ower Wave- Honr=

Call in II'I:I.;1 fes of Symlein, ; Name nned Adddress,
Letters, | Watta,  in Metres,  Working

2 DY - - F. Havues, 157, Phillip Lane, &
Tottenlmm, .15
2 DZ i3 ! F. Haype=, 137, PPhllip Lane, 5,
Tost tenlasion, X.15.
2FA F. 4l Bennett, 6, Tivoli Boad, Croach
Fml, N5,
2 FL: Lawaclier, 5. K
2 FG ; 1 &1 Wi 2200 Spark, CWoand Lo MeMichael, 32, Quex  Hoad, W,
([RETE Teleplony. Haumpestend, N, W,
2 FH L HILE 190=-2100 CW. sl Tele- T, 5. Hogems, 2, Park Hill, Moseley.
prln s, Birminghamn,
2 FL LM} 1841 B LR Sperk andd W Willenx, 21, Crenrge  Streel, War.
Sl I, 0k minater, Wilta :
2 FN AL 181z HHH-2HH I. Buaker, Ruwldington, Notis,
| iviki
2 FQ) - L& Spark, UCW, and HBombaon & Cols Fxperimental Station.
1.iHmI Tt-ll-||-]|uj|_'|.'. Bluweklw=nt s,
2 FW Spark. -« - - Hewv, 1L Thaias, St Panl'a B P, Scouts,
| Bournemont b, Afso Porfable 500
2FX - - SiMH-2 L Hfulrl;., [.'."-"Iu-,l T.T. H, ", Biilen. Bowrrvemaat |,
{Mondsy 1o and Telepluony.
[ Fridny}.
| {hher  daya
. vArious,
2 FZ& L 150 I iMn-2 T H-|mr|:.. L T TT] | Slinicbisstaer Woireliess Hm*iq-tll.' Hewnd -
[ LT Tr"lt'!rll{rll_'l.'. IRt ers, Albsion Hotel,  Pheeadills,
Manelwsier., Also Porfallfe Sel, sane
betuils el enll sign.
200D 1k For Indo or Transnissio ns only - « Birminghnm Wireless Fxperimental Club,
Piigheth Inatitute, Birmingham.,
2 GL 1 (R 20020 O, sl Teles W, 0 Henderson, 2, Hollvwood Hoad
sliceniv. =Wk
2GP : LR T R CAWL, T, Spark WL Gaitland, Highbury, N
i |'|.||1|. 1.1"']1"|:IIIIIIII'|.'.
2G0 Tuk IS0 1 30— 21 340 I"i||ul|'|{ . . . It Tawnton Seouts, Parish Htlilllihgh.
Wiltam.
2GR - [ kg | himi T, Forssyth, Ashington,
(B LF e T
2GS T. Furaythi, Ashington. Paeiald Sef,
2 GU 1k §-10 b - 2R Haulifnx Wireless (Tl
(UL
20V 1w IS (Rl Y]] H-'HIF'L. COW aomal e, H'iglrl'_l.'. S, Lawreness \'i{*ﬂ_rug:-.
L.inme Telephony. Bristal.
2 GW U twan- 213 Sperk, COW. ael Allen Cash,  Foxley  Mount,  Lyvon,
Telepalumy, U lieslinre,
207 .11 CAW. med leﬂ.l’k A L. Mq-g-ullll. Favwalans.
(R
2 HA | &b W nmied Spark AL L. Meg=on, Bowdon, Morfalife Ser
| KL
2 HB fu I &0 ZiMHi-22iW VW ol Bpark I H, Livnns, Macielestichl,
T
2 H 1] 1 50 % himii CUWL il Bpeark . W, White, Windeumbe I"'-""!b""-
1,1 21IHI-22iME Bucklersbry. nr. Beadnge.
2 Hi: - - | e ET . R T, Bamatlanud I:Hr'llr,]. :ﬁ.@l]ill.grt_m,
e (T R T
2 HH i T 1T T, Hownt Ll (Pors b Asbiongt om,
: 17201l
2 HP 1 I 5 Eonbip 220 L L TTUT] e T PO H. €. Womlihall, 10, Hollbwerm  House,
I, ik ey RiL.1.
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I

iner I Wave- Hours
Call | lengths of System.
Letters. WB.t.h. [ln H-atre- Working |

|
1i Name and Address,

2HQ 10 | 180  2200-2400 C.W. snd Spark  A. W. Fauoett, 11, Leigh Road, Clifton,

Bristal.
2 HR 1] 150 1900-2200 CW. and Tele- F.OD. Read & Co., Ltd., 13-14, Gt. Quesen
. 1,000 gmy. Streot, Kingsway, W.C.2,
2 HS 10 180 1pp0-2100 C.W,, Telephony G. W. Hale, 51, Grafton BRoad, New
and Tonie Malden, Surrey.
! Traimn.
2 HT e 180 2e-2200) Bpark, CW. and R. H. Klein, 18, Crediton Hill, W,
. ) Telephony. Hampatead, N.W.6,
2 HX HEEV — OB00—1030 Bpark, CW. and F. A. ve, Ivydene, Guildford Park
202100 TaIaphnn_v ' Road, Guildford.
218 10 | 1, (M T 20 oW, l.l'ld. Tela- w. Bamross, Littleover Hill, Derby.
218 10 E: 1] 1530-1630 E‘ﬁ]' ﬂﬂpﬂrh E. 8. Firth, Thames Ditton.
{ H30-2130
21F 10 1,000 TR0 27100 C‘.W. and Tela- ! 8. W. Bligh, 2, North Lans, Canterbury.
hony. i
21H — — —— ’ T— Technical College, Cardifl,
211 10 1B S00-2200  Spark - : - Bouthport Wireloss SBociety, 744, Kensing-

tonn Hoad, Southpoart.

I
2L — : — — | - { Southport Wirelesa iety, T4a, Kensing-
y | ton Road, Southport. Poriable Sef.
2 1L _— = - — { 3rd Altrincham T Boy Scouta,
i |  Altrincham. Po Sel.
21N 10 280 2000-2200 C.W. and Spark | J. E. Fish, Ray House, Blackpool Road,
Hispham.
2 10 — 1,000 — C.W. and Tele- | W, .ﬁ.!] Ward, Albion Works, Shefield.
! phony.
218 - - — — | Rev. H. W. Doudney, 8t. Luke's
1 ’ | _ Vicarage, Bath.
21T — - - : — | Rev. H. W. Doudney, B8t. Luke’s
| ' Vicarage, Bath. Porfable,
21U 10 | 180 2100-2300 o, G. A. E. Roberts, Twyford, Wincheater.
20V 10 180 - 1900=2100  Spark, CW, and | L. F. White, Priory Road, HKnowls,
| 1,004 Tﬂlﬂphmy |  Bristol.
2 1w 10 180 2100-2300 | | G. R, Mamsh, Twyford, Winchester.
21X 10 ) 002200  CW. ll'ld Tele- | 8. G. Taylor, Littleover, Derby.
hon
21Y 10 L8O 1800-1900  C.W. n!:]d Tele- | , J. Briggs, City School of Wireleas Tele-
: 1, (e 2100=2200 phony. i E:ﬁ_ll'::.r 68§, Corporation Strest,
2 JF 10 | 180 1930-2130  Spark, C.W. and | C G Wil!iimﬁ. 22, Beholar Street, Selion
1,000 . Telaphony. Park, Live :
2JG —_— i - - ! — . W. A, Beed, Cri tone, nr. Wakefield.
2 J4J 10 180 1930-2130  Spark, C.W. and | C. Worthy, 4. Rivomsdale Road, Egra.
1, Ou Telephony, | mont, Wallasey,
2 JK 10 LBD 2030-2230  Spark, CW,, T.T. | Phihp R. Coursey, Woodland Villas,
1, (e nndTquThnny 138, Muswell Hill Road, N.10.
2 JL 10 180 2130-2330 Spark, CW.,and G. G. Bailey, The Beechem, Cowley,
o LoDg Taluphun}r. i Middlesex.
2JM 10 180 — Bpark, CW, and G, G. Blaks, 10, Onslow Road, Richmond,
1, 0H0 Telaphon i Burrey.
2 J0 ! 180 Various Spark, C. cand | J. W, Whiteside, 30, Caatle Sireet,
: | 1,000 Telephony., Clitheroe, Lanca,
2JP — 1BD — Bpark, C.W. and M. C. Ellison, Huttons Ambo Hall, York.
1,000 | Telephony.
2 JuU 10 180 20002200  Spark, C.W. and | E. J. Pearcey, 610, Fulham Road, 5.W.
| i Telephon
2JV ¢ 10 180 | 2000-2200 Epnrk C. “FIII-I:I A. G. Robbins, Station Road, Epping.

1,000 ! - " Telephony.
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Call

Lattera. | Watts,

Powear

Wave- |

L)

Hours
af
Working,

System.

Name and Addreas,

21002200 |c.'u. and Tele-

z2JwW o | 1,000 J. B. Barrdat, Westgate Court, Canter-
| phﬂﬂ} bury.
2 KA 10 180 1E00-2 300 - M. Curtis, Belvedere Weat, Taunton.
KCLX — — - | Bpark - Prof. Wilson, University of London,
King'a College.
2 KD 10 180 2000-2200 C.W., T.T. and P. Denison, ﬁuﬂeﬂln. Saville FParlk,
| 1,000 | Telephony. Halifax, York.
ZKF 10 | Looo 2100-2300 | CW. and Tele- ' J. Partridge, 70, Sydney Street, Chelsea.
i | | 16001800 phony.
! ' - {Sunday}
2KG | 10 | 180 | Various  Spark, CW.and A E. Hay, 8, Oxford Street, Mountain
1L Telephony. Ash, Glam.
2 KK ‘ 10 . 180 ©  1900-2100 — Hutchinson & Co. (F. Pinkerton),
1 | (Bundays: 101, Dartmouth HRoad, Forest Hill,
: i | 1130-1230 B.E.23.
: . | 2030-2130)
ZEL | 10 1580 1900-2100  Spark - - F. Pemberton, 50, Peak Hill, Sydenham.
[]
2 KO T 150 2100-2300 - C.W. and Tele. C.5. Baynton, 48, Ruasell Road, Moseley,
200 hony. Birmingham.
ZEKR | 10 180 1600-1630 C.W. and Tele. E. Edmonds, 2, Yew Tree Road,
| 1,000 | 2000-2230 | phnn% Edgbaston, Birmingham.
2KT ' — | 180 2000-2200  Spark, C.W. and J, E. Niekleas, B3, Waellington Road,
i 1,000 | T.T. Snareabrook. E.11.
ZEV | — 1,000 | 2000-2200 C.W. and Tele- W. J. Crampton, 73, Queen Victoria
i , hony. Bereet, E.C.4.
IKY @ v 280 000-2200 2 CW., and Tele- L. Pollard, 200, Cunliffe Road, Blackpool.
1,000 phony.
2KE 10 180 2004-2200  Spark, C.W, and B. Clapp, Meadmoor, Brighton Road,
1,000 | | Tat-:phn:rn{‘ P 3 )
2LF = i 25 P | Ty | Sperk and C.W.- ' P. Harris, Chilvester Lodge, Calne, Wilts.
2 LG I 10 I 180 - | CW, - H. Whitfield, The Glen, Primrose Lane,
| | 1,000 | Hall Groen, Birmingham.
2 LI — | 180 2000-2200 | Spark, C.W. and M. E. Wilkinson, e Road, N.W.6.
I i 1,000 | | Tele A
20K | 10 | 180 | 2000-2200 ' Tonic Train and 8. Kniveton, Brooklands, Normanton,
i | C.W, Yorks,
2LL 10 | 180 | 20002200 Tﬂéuf'. Train and E.\H:ili:ﬂmm Brooklands, Normanton,
| | LW ! orks,
2L | 10 | 180 |'I'hurudl.y and Spark, C.W. and = A. W. Knight, 26, Stanbury Road, 5.E.
f . 1,000 Bunday : Telephony.
| | 1500 1 GO0
! Other days ;
| | 2000-2100
| 2200-2300
2LU | 1w 150 | CW. and Tele- W, A, Appleton, Wemhbley Park.
| , phony.
2LV | i ,
and — 180 Mondays:  Spark, C.W. and = W. R. H. Tingey, Queen Street, Hammer-
LW F| 1, (eHD 2030-2130 Telephony. srmith.
| Orther times
; by appoint-
ment.
2LZ | 1o 180 | Weekdays: Spark, CW. and F. A, Mayer, Stilemans, Wickford,
i 1,000 | 1630-2130 Telephony. Easex,
i Bundaya:
| | 1100-1200
L 200-2100
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Power

Wave- Hours
Call in of Byutarmn,
Letters. Watts. in Metres] Working
2 MA 10 180 Monday to | Spark . -
Friday :
2000=-2200
daturda
and hulidi:m
at all timea,
2 MG 10 180 2000-2100 | CW. and Tele.
1,040 2130-2230 phony.
Holidays : ¥
1 80101700
2000-2100
2MI 10 180 10=1200 | Spark, C.W. and
1,000 Telephony.
MK 1 180 18002000 - ¥
1,0k
2 ML 10 180 1930-2130 | 8park, C.W. and
1,000 Telephony.
MO e 180 — Spark, E.‘-'t‘;: and
1,000 Talaphony.
2 MR 10 180 2030=2230 Spark, C.W. and
1,000 Tehg}m1.'_u‘.
2 MS 10 180 18001800 C.W., k and
1,006 2100=2200 Ta 7.
MY 10 180 Z200 C.W. and Spark.
1,000
2 NB - — — =
2 NH 10 180 1700~ 1800 C.W. and Tele-
1,000 2100-2200 phony.
2 NM — —_— — —
ZNP —_ 1B 1800=-2100 C.W. and Tele-
1,000 phony.
2 NY
and 10 184 19002 1 (H) C.W., T.T., and
2 NZ 1,0 Holidays Telephony,
1 5= 1 M0
T e =200
2 PF 10 180 —_ Spark - - -
2VW _— 180 20002200 Spark, C.'W. and
1,000 Telaphony.

| Name and Addroas

P. 8. Savage, 14/18, Norwich Road
Lowestoft.

[ E. Milar, Arndene, Bearsden,
| nr. Glaagow.

L. McMichaol, Stag Works, Kilbum,
i N.W.
' AW, Hambling, 23, Winchester Avenus,
Brondeshury, N.W.4,
| R. C. Clinker, Bilton, Rughy.

| Burnham & Co.'s Experimontal Station,
| Chiswick.
E. H. BResce, The Cormer Houss, 62,
Addison Gardons, London, W. 14.
R. H. Reece, " Basketts," Birchington,
I Kent.
| H. M. Hodgson, Clilton House, Hartford,
|  Cheshiro,
J. W. Bamaby, Bylvan House, Broad
Road, Sale, Cheshire.
0. H. C. Bherwood, 41, Queen's Gate
Gardens, 8.W,
3. Marcus, Little Combe, Combe Dingle,

Bristol.
Middleton Cheney,

H, 8. Treadwell,
Banbury. ‘Phone, 1Y Banbury.

J. N. €. Bradshaw,
Preatomn,

Bilshora', near

F. Foulger, 8.E.14.
Y. Watson, Featherstone, Forest Hall,
Newcastle-on-Tyne,

NOTE.—The foregoing list of licensed transmitting stations in the United Kingdom is

compiled from information kindly supplied by the owners of the stations concerned.

It 13

realised that this list is by no means complete, and we feel sure that it would be very much
appreciated by all experimenters if the owners of stations not included in the above list would
supply particulars. Those who do not care to divulge their names would perhaps be prepared
to send in their call letters and the name of their town only.

Since the preparation of the sketch-maps particulars of one or two stations have been
received and consequently the locations of these do not appear in the maps.

The station 2 DV (Cheshire) appearing on the map has been dismantled, and 2 HP is now
located in London, as indicated in the list.
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DISTRIBUTION OF WEATHER FORECASTS.
FURNISHED BY THE UNITED STATES
WEATHER BUREAU*

OR several years the Office of Communications of the Navy Department has broadcast

through its radio stations weather information, furmsm, and warnings, furnished each nighr
by the United States Weather Bureau. This service has expanded to a considerable extent
since its inauguration and has necessitated the issuance of several circulars containing amend-
ments and announcements of additional radio station distributions. The informartion contained
in previous announcements is combined in this circular, which supersedes all previous circulars.

The information concerning wavelengths given herein is tentative only and will probably
be changed to conform with the New International Radiotelegraph Convention as soon as
the conference which is now working on that document has completed its labours.

EXPLANATION OF BULLETINS.

The bulletins broadcasted from each radio station are of the same general character, are
based upon observations at 0100 Greenwich mean time, of the date of distribution, and
contain reports, forecasts, and warnings

The bulletins are divided into two parts and invariably begin with the letters UsWEH.

The Arst part is a report of actual weather conditions at 0100 Greenwich mean rime, at
certain stations. Fach place is indicated by a code letter (or letters) which is followed by
hgures showing barometric pressure, wind direction, and wind force ar that place. The
first three figures express actual har-::mEter readings, m inches, reducéd to sea-level. The
fourth hgure 15 wind direction : | = north, 2 = north-east, 3 = east, 4 — south-east,
5 = south, 6 = south-west, 7 = west, E == nnr'rh -west, 0 == calm. The fifth and last figure
15 wind furce in the Emufur: scale, except when winds of force greater than 9 accur, words
instead of figures will be used. If the weather conditions from any slztmn cannot be :.upphed,
the initial of the station will be given, followed by the word * missing,” and if any portion
of a report cannot be furnished such portion will be replaced by an equivalent number of

L 4

the letter ™ x.
Scale of wind force.

Beaufort seale ; | Btatute miles
force. . | Designation. per hour.
]

0 : . | Calm . . - . . . . . . . . - From 0 to 3
1 . - | Light mir - - . - . . . . . . -« Owver 3 to B
2 Light breeze [or wuulj . . - . . - - - - | Dver B to 13
3 - . - | Gentle breeze (or wind) - - - - - - - - - Over 13 to 15
4 - - - | Moderate breeze (or wind) . - . . . . . « | Owver 18 to 23
3 Fresh besege (or wind) - . . . . - - . - | Owver 23 to 28
[ T . - | Strong breeze (or wmtll - . . - . . . - « | Over 28 to M4
i - . « | Modernte gals - . : . . . . . : « Ahwvar 3 to 40
L] - " H Freah E'H"? . i H i = H . i P - - Over 40 to 45
g - - - | Birong gale - - - . - - - - - - - Ower 48 to 58
Ten t . - | Whaole gale . . . . . . . . . . o Owver 58 Lo B3
Eleven t - = | Btorm . . . . - . - - - - - - Uhwer B5 to 75
Twelve § - - | Hurricane - - - - - - - - - - - «  Ohver 75.

® Abatracied from the Radio Service Bulletin,
t Whenever winds of force greater than 9 occur, words instead of figurea will be used.
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The second part of the bulletin consists of wind and weather forecasts and, whenever
conditions warrant, information as to storm-centres, storm and hurricane warnings, and advices
to shipping. The wind and weather forecasts are for 24 hours, beginning at 0500.
Whenever a storm exists that is likelv to affect a section, the location and expected direction ot
movement of the storm centre will be given, followed by any storm or hurricane warnings
and advices to shipping that have been issued.

EXAMPLE OF BULLETIN.

(First part.) USWB JO0I1662 500663 FPO8821 ML 95427 T 95846
NY 03258 DB 92888 LBO95612 CH 94216 H 94645 AV 08282 ( 96682
B 00661, etc.

(Second part.) Winds off Atlantic coast north of Sandy Hook will be shifting gales with
rain. Ha.ndv Hock to Hatteras, north-west gales with rains followed by clearing weather.
Hatteras to Florida Straits, strong north-west winds ; fair weather. Storm of marked
intensity central off New Jersey coast moving nnrﬂl-ﬂstward. Storm warnings displayed
Harteras to Eastport.

TRANSLATION OF BULLETIX.

U'SWH Uniiteel States Weather Bureaun.

J 0 0leEaE Ke. Johns, barometor, 300106 wind dirsction, 5.V, winid force, 2
8 ogHsd - Savdney, & 30.00 i BV, - 4
FI' agaz] Father I*aint, i 24.8R i N.E. i 1
ML 85427 - Montreal, = 0. 54 i N.E. ; i
T #6844k - Nantucket, o 20.58 . B.E. = (i
KY 83258 - New York, i 26,32 i 8. i &
DB 928588 Breakwater, i .28 i AL = 5
LB #5612  Lynchburg, o 29,50 it XK. P 2
CH 84Zl6 'fnpo Henr,, " 2542 o N. i i
H 04645 - Hatteras, i 2041} i 8.E. i 5
AV BEZRD — Asheville, ! o0 52 o MW = b
C BEGE? - Charleston, i 2000 i xN.Ww. e by
B o] Bermuda = 30,006 x: 85.W. = 1

“I'he second part of the bulletin is always in plain language and requires no translation

‘The locations of the regular observation stations maintained by the Weather Bureau cover
the area of the continent, the Gulf of Mexico, and a part uiy the Caribbean Sea ; there
are also Canadian smtions. Key letters are indicated for stations reports from which are
given radio distribution. These reports, supplemented by others picked up from vessels,
can be used in the production of a quite comprehensive weather map, which will be of
much value to navigating officers.  Observations radiographed from vessels are in a code
prepared by the Weather Bureau for " Vessel Weather Observers,” and are easily translated
by the use of that code.

DISTRIBUTING STATIONS.

The following is a list of Naval radio stations from which distributions are made, and the
composition of the bulletins distributed by them :—

Arlington, Fa~—Sending time, a few minutes after 0300 Greenwich mean tme.
Wavelength 2,500 metres.  Beginning June Ist, 1921, a wavelength of 2,650 metres will
be used in place of 2,500 metres.
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|
Obeervation atations contained in Brat
part and code lettera. Second part of bulletin.

oJ Winda off Atlantic coast morth of Sandy Hook.

8 Winda off Atlantic cosst, Sandy Hook to Hatteras.
FP | Windas off Atlantic coast, Hatteras to Florida Straiks,
ML | Storm wamings, Eastport, Me., to Key West, Fla.

5t. Johns, Newfoundland
Bydney, Nova Bcotin -
Fatner Point, Canada-
Montreal, Canods .

k 1 L] + 1

Nantucket, Mass, - . T Location and expected direction of movement of storn-centre
New York, N.Y. . . - NY I affecting Atlantic coaat,

Breakwater, Del. - - - DB | All hurricane warnings and advices.

Lynchburg, Va, - . - - LB

Cape Henry, Va. - - - CH

Hatteras, N.C. - - . -H

Asheville, N.C. - - . - AV |

Charleston, 8.C. . . -

Bermuda - - - - - B

Atlanta, Ga. . o . - AT

8t. Louis, Mo. - : - . BL

Little Rock, Ark, - - - LR |

Mashville, Tenn. - - - - KV

Traluth, Minn. - - - - D

Marquette, Mich. - . - M

Chicago, 111, . = - - CH

Detroit, Mich., - - . - I

Buffalo, N.Y. - - - - F

Cincinnati, Ohio - . . . [.'N Period coversd by forecasts, 24 hours beginning at 05040,

This station broadcasts about 1700 Greenwich mean time, all storm warnings issued
in the forenoon for the Atlantic coast and Great Lakes ; also broadcasts at night (during
the season of navigation on the Great Lakes) the same bulletin distributed by the Great Lakes
station and at approximately the same hour.

Key West, Fla—Sending time, a few minutes after 0300 Greenwich mean time.
Wavelength 1,500 metres.

Obaorvation atationsa contained in firal |

part and code letters. : Second part of bulletin,
Hatteras, N.C. - - H Winds off Atlantic coast, Hatteras to Key West,
Charleston, 5. . = C Winds over enst Gulf of Mexico (east of longitude 90°).
Jacksonville, Fla. . - JA | Winde over weat Gulf of Mexico (west of longitude 80°),
Miami, Fla. - . - - MI | Winds over Caribbean Sea (west of longitude 73°) and Windward
Key West, Fla, - . . - K Passnge,
Pensacola, Fla . - F Storm warnings Hatteraa to Key West and for Gulf of Mexico.
Burrwood, La, - - - - BW | Location and expected movement of storm-cenires affecting
Galveston, Tox. - - . - GV Atlantic coast south of Hatteras and Gulf of Mexico.
Brownsville, Tex. . - - BV | Btorm warninga Gulf of Mexico, Key West to Brownaville.
Fort Worth, Tex. - - - FW | All hurricane warnings and advices,
Kingston, Jamaica - . = KN
Turks laland . ; . - Tl
Havana, Cuba - - - HA
Guantanamo Bay, l;‘ul:m 3 e
Bwan Ialand . . - 81
San Juan, PR, - - - - BI Pericd covered by forecasts, 24 hours beginning at 0500,

Point  lsabel, Tex.—Sending ume, 0500 Greenwich mean time. Wavelength
2,350 metres.
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AN UNUSUAL OPPORTUNITY

for discriminating buyers -

=

PRICE

Complete as illustrated Complete as illustrated

30/-

TRANSFORMERS (Special Type), with condenser in parallel wit’h primary winding.
Strongly made. Mahogany Cased

Weston Motor j Accumulators

Interrupters 2 Fuller Blocks, single
As used onm wumn s 3 | CE‘“I o 15 -E-I.ﬂh

Transmiiters, for interrupi- . H
ing circuits al high speed ; 10 volt Sets in cases,

and producing a clear ' 70 -
fole ... B0/=each ; =5 . 7

[ d p - [} We have large stocks
g:.ﬁtcl:d T iy . | of Accumulators of
all types.

Dennis Detectors Voltmeters 6 wvolt, 90 A.H.

Hullipﬂ: Er}l:l.l T!l'pt WESTON. mounted 03 v. ... H0/= each C]‘II{I[ i{l ] il'l tﬁlk
4/8 each. JOHNSON & PHILLIPS. 5° dial, 0-150 v, cases 90/

= each

Pocket Size. 06 v, . /B each
Band for Lists ALL ABDVE APPARATUS IS SENT POST FREE Sand for Lists

TRADE ENQUIRIES SOLICITED

Wires ARNOLD, MACK & CO. Phone :

“EXONERATOR" LONDON WALL
Sl 14, SUN STREET, FINSBURY SQUARE el

LONDON, E.C.2

AUGUST 20, 1021. xili Please mention the Wircleas World



SUPER-SENSITIVE

“BROWN" RADIO PHONES

Latest Improved Adjustable Reed and Diaphragm Types

PRIGES—
TYPE A. LIGHT WEIGHT—10 om gl e
THE MOST COMFORTABLE ANMD MOST EZ2 18/-
SENSITIVE PHONES IN THE WORLD. To 4,000 ohms
As wed by the British Admirsky, 1 Tolbe obtsmed frem all Desler. e D]f: 2/
ANT RESISTANCE UP TO 8,000 OHMS FROM 2s a5

STOCK. UP TO 24,000 OHMS TO SPECIAL ORDER
Sods Manulastorers

Cartiage Paid.

S. G. BROWN, Ltd., Victoria Rd. N. Acton, London, W.3 CORDS B/6 extra.

Telepromy "SIDBROWNIN LONDON." Teleptgmr - CHISWICK g

RELMAG = SUPER RELM LATHES

[Just ithe thiag for the Wireless Hothosbsat)
Strong, well dezigned, and above all—Accurale,
41" CENTRES. BACK CEAR, SCREWCUTTINC. ETE.

We are at present offering these well-
known machioes at reduced prices

DELIVERY FROM STOCK.
INSPECTION INVITED.

CHELTENHAM LATHE WORKS
86 ACRE LANE, BRIXTON

Nustrated Lists on Application. Prone BRIXTOR BOG1. LONDON, S.W.2

Wireless Constructional Sets of Parts

(easy to assemble).

These are mads with all drilling and tapping dons, " polished mabogany cabinels, sbouils pasels Hited, valve boldars aod
. Hited, warisble condemsers built, resdy to0 1 in, tnductance oolly wound mod tapped, and afl #ifenli work doma.
Wiring plas and foll instroction sent with ssch sei of parts.
THE

&L
Eo., L.- “FELETEAD " Sct of Paris. A Valve Receiving Set, 200 to 3.Hoo metres, consists of Eeactancs Tumer
paris, Ii-plate condecser, grid bak, condensers, valve panel para, all nstroctions and wirdog plan, 80 -.
Madle up complete, and tested on our own weria’, 700

No,. &L -THE “HIMPLEX" Cabinet Valve Set. oo to 5,000 mebres—oonslsling of polished rabinet, echonite panel,
41-plate condender, Inductance and reactance, terminals, ete,, wiring plan and instrection, 79,
Made up and tested on our own serial, 8-

No. i —-THE " ATLARTIC" 3-Valve Recetver and Amplifier — with resistancs capscity and low freqeency coupling—
jo0 to 18co0 metres. Consists of large polished mabogany cabinet, ebonite panel. Btled 3-valve holders, g3-plate
condenser, ready-built inductance coils and reactance  wound, seres  parallel switch  parts, all fimed  condensers,
leak, rte., wiring plam and imstraction, Set of parts, 185-.

Made up amdd tested oo our merial, 178 - This set reorives weak as well as strong signals on indoor aerials,

OTHER ITEMS YOU WILL LIKE.
THE " CONMPACTUM * TUNING OOILS.—5et of seven, 100 b0 35,000 meires, 128,
VARIABLE CONDENEERS, rcady built to pot in your own seis—-0003, 10608 | eooq, 188 | oooy, B8 = oor, E78 ; oors, 38 -
SHOET-WAVE HF. TEANSFORMERS with pluzs. 128 L.F. TRANSFOENERS, 18 8.
REACTANCE TUNERS.— 200 in 1.fo0 meires, 38~ 500 to 3,000 meires, 48 -

Get our Bargain List — It's Free.

AMATEUR SUPPLIES ASSOCIATION, oo roxoon. sw.

AUGTIRT 20, 1921. xiv Please mention the Wereless World



DISTRIBUTION OF WEATHER FORECASTS

Obesrvalion stations contained in firat

part and code letters. | Second part of bulletin,

Key West, Fla. - . . - K Winds over eaat Gulf of Mexico (east of longitude BO%).

Tampa, Fla. . . - » TA | Winds over weat Gulf of Mexico [weat of longitude 807),
Pensacola, Fla. - - - - P Winds over Caribbean Sea (west of longitude 73°) and Wind-
Mohile, Ala. . . . - MO ward Passage,

Burrwomd, La - - 2 - BW | Bterm warnings for Gulf of Mexico, Key West to Brownaville.
Calveston, Tex. - - - - GV | Location and expected movement of storm-centrea affecting
Corpus Christi, Tex. - . - CC Gull of Mexico.

Brownaville, Tex. . . - BV | All hurricane warmings and advices,

Kingston, Jamaica - - - KN

Bwan Island . . . - Bl Period covered by forecaata, 24 hours beginning at 0504,

Great Lakes, Il —Sending time, shortly after 0300 Greenwich mean time.  Wave-

length 1,500 metres. .
Distribution is made from this station only during season of navigation on the Grear Lakes,

approximately April 15th to December 20th.

Ohservation stations contained in first |

part snd code lettors, [ Becond part of bulletin,

Dwluth, Minn, - .
Marguette, Mich. =
Aawlte Ste. Marie, Mich.
Gireen Bay, Mich.
Chicago, 1L

Grand Haven, Mich. -
Alpena, Mich. . .
Detroit, Mich, - - . =
Cleveland, Ohio - -
Buffalo, N.Y. - . .

Forecasts for upper Lakes (Superior, Michigan, and Huron).

Forecasts for lower Lakes {Erie and Oniario],

Btorm warnings for upper and lower Lakes.

Location and expected movement of atorm-centres affecting
the Lakes.

L] L] i L] i

L]

meaprooocEg
== Ec:

Period coversd by forecasts, 24 hours beginning at 0500.

All storm warnings issued in the forenvon for the Great Lakes also are distributed from
this station about 1700 Greenwich mean time. .

San  Fuan, P.R.—Sending time, 0200 Greenwich mean time. Wavelength
600 metres, damped oscillation first, followed immediately by 5,250 metres, continuous wave.

Distribution is made from this station only from June to November, inclusive.

Ohservation stations contained in Rt

part and code latters. Second part of bulletin.

San Joan, P.R. - . . . BI  All hurricane wamings.
Bt, Thomas, Virgin Islanda- - BT In the absence of & tropicsl storm the following words will ba
Basaeterre, Bt. Kitts - - - BT pent esach day ** Weather normal.”
Roseau, Dominican Republic - R8
Bridgetown, Barbados . - BB
Santo Domingo, Dominican Re- 5D
puhlie.
Muerto Plata, Dominican Republic 8L
Castries, 8t. Lucia - . -« LIT
Willematadt, Curagao - . - W
Port of Spain, Trinidad - - P8

Hurricane warnings also will he broadcasted from this station at 1500 Greenwich
mean time, or as soon thereafter as possible.
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QUESTIONS AND ANSWERS

NOTE -

ahowld comply with the following rules,
porper only, and should vol exeeed four {n number,

Thia e tivie of the magazive s plaged of the o japosal of all readers who wish to reeeive adveice ind
s formation on petlers pertaining fo both the techiwical and won-technical sides of wirclvss work

fteafera

(1) Questions showld be wwmbered and written on one side of the
(2 Querivs alowld be clear aml concige. (3 ) Hefore sending

i their questions readers are adersed lo search recent numibers to see whether the same gueries have wed been
elealt with before, (4) The Editor cannot undertake to reply to queries by post. (5) AN gueries st

B eeceommepucranied By the full smie and addreess of the aender, which s for reference, nol for publication,
will be answered wider the inifinls and fown of the correspordent, or, if 2o desired, under a ™

ferirs
s ole glnene,””

{6} Readers deslrous of knowlng the conditions of service, etc., for wireless operators will
save tlme by writing direct to the various firms employing operators.

GR.G. (Marlborough). - (1} The diagrom sub-
mittedd ia correct, except that the condenser A
should be connected across the secondary of the
lurensa -I"I:“I!b]ll“'r. insteandd of in series with e,

Ay Conlenser A O-WukG mids., pesigtiones
R = 3 ohms,

14 We are afmid nol. The expeense of romaking
ancl, in particular; re-pumping & valve hard makes
the repair of bumt out valves not commercially
praciieable af presend,

F.W.L. (Shoreham}.— (1} YYo= Li meight T
B by i, of No, 24, K eould be 4™ by 37, of No, 22,
with two or thees tappings on each,

12) L might e 8 by 687, of No, 22,

(4} and {4} Not satisfectorily, ns you would
gt oo mieel loom in dhe Ii-l!-'fl'ithH-.

H.H. (Stockton). (1) For the inductance vou
ask for vou will recpaiee, approxomately, 25 turns,

(2 Yes,

(3) We cannot eray without a sketeh of your
npparstus,  In general this may be done if this
point bas been kept in omind in designing  the
components ;. but if no care has been taken to
arrmnge this, it is ol always possible without short -
circuiting the H.T. battery or rearranging the
CARTITEE IO,

(4) The tilamenta may geoerally be copmecteld
i parallel in this way ¢ bt fare should b takon
beefore this, that doing =0 does not short the battery.

X.X. (Leicester). (1) B Fig. 2, poge 247,
of July 10th,

(2} Irom core, of thin wires, total  theeloess
abow 1. H.K. winding 3 oe of Noo 42, LR,
windling. + oz of Mo, 32 Length of transfornmer
abowt 4,

() Usially  almost  immaterial,
whiteh worka best in your own case,

{41 Quite suitalile.

F.N. (Oldham).— (1) A sketeh to be of much
s to us should show us the essentinl wiring
conmectionas of all parta rather than the setual
shapes of the different pieces of apparatus.  From
this point of view vour sketeh, though beautifully
drawn,  is not  very  belpful.  However, your
telephones appear to be in parallel with the crystal,
this slone is sufficient to exploim lack of resulis,
There may be other faults.  We should revommienid
vou to trace out the connections very carefully,
sheteh them out in simple dingrommatic form, and
then compare them with various sketehes of similar
vircuite that we have given rocently,

H.J.M. [Rochester). (1} A =wtable s=et is
dlescribsed in mumbers 28 to 26 of the last volume,

(2 Yes, at Gl each, plus postage.

i#) There is much information of this nature
given throughout the whole of the volume refermed

Try, and see

to nbove. We do not know of any
very suitable.

(4) Thia is rather difficult 1o say, It depenila,
for instanee, on how mech of the JHRrLa You can muke
vourself, If wou make practically evervthing
vourself which is possible to an amateur, the cost

other Inolk

will probably be in the neighbourhood of €25
irvelinsi ve.
“VEE "' (Tooting). (1) No alterations will

[TH] THACPRSATY  exeepil aich stracteral oves as are
necessitated by the different shape of the valve,
except that the H.T. veltage should be rnisal o
what ) vaolis,

(2} Mo grid condenser 15 shown hecamse the =t
i desigmed with w view to use without one.

(4] I.R. telephones, with a iransformer, are
nearly alwaye desivable with a valve set.  In this
particudar set it s almost inenaterial which =
visaral,

(4] It will receive tolephony effciently, amd we
kmow that 1 hees pecctves] the Datels eonaeesrts
sueeersfully  in the peighbowrhood of  Lonslon,

Thia, however, is & pretty sovere tost for 8 one-vialve
receiver, amnd will neod considernbbe sloll dw eon-
struction and manipnlation, and you must not he
surprised if vou are not swecessful,

.M. {Wimhl?ﬂﬂ!‘l}. (1) With o volrage
operrated detector such as a crvatal best results are
obtained when the indurtance s o maximum and
the capacity o minimum. At the bottom of the
condenser the capacity is exeeedingly small. and,
consequently, yvon obiain stronger signuds than with
n smaller 1r||:|1.|.l|:"!l|.||t'r and  mone  eAapReiTs . Set
the comdenser at minimum sl tone o the in-
ductance by means of o femporary lesd and o pan,

(2 There are several types of mlay, some of
which require an alditional transformer. We o
not know wihich your type is,

S5.V. 79 (Dover). (1) We have no delinie
information, but this s probably a two cipent
cryetal  reeeiver, with n switching  sarangement
to comnect the ervsaial amd telephones aeross either
the A.T.I. or the secondary infﬁl:'?ﬂl‘ll"l‘.

["j It pru’l;m,lll\ has twao terminals marked valve,
hy means of which it i3 possible to connect an
amplifving detector  across  the secondary  in-
tlvrtwee, bt thes would not ke soitakble ﬁ'rl‘ I Hhe=
reception of C.W. unless a separate hetermlyne
were wsedl, or 8 reaction eoil provided 1o couple
it e m,-ﬁrnllnry ind e A res.

R.A.E.J. {(Putney).—{1] The desipn of onn
eflicient receiver for 3 300HM s, 18 beyvond the
weopes of these columna. You will do well 1o ey
the slabs advertised in the Juiy $h issoe of The
Wirrless Waorld,

{21 Telephony will e obtained on 800 s,

(%) It would probably take about Hhe of wire,
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QUESTIONS AND ANSWERS

¥ gt

Fig. 1.

C.E.G.B. (Eensington).—(1}) See diagram,
Fig. 1.

{2] It will ::Iﬂlli“f tmul:.:.h and the mulnl ;u EJ‘.:
ba -.lmnut BE if & @ wire aerial the
le 15 e,

(3) Hu

{4} Do not uss the 0-008 mfds. condenser across
the reaction coil. Connect 0+00)2 mfds. scross the
transformer winding in the reaction circuit inatead.
On the 4° frame use 40 turms of No. 22, and make
a frame about 1’ square for the reaction. Wind it
with about 100 turmns of No. 24. With a frame
sarial will probably get better results with
2 H.F. magnifiers and & rectifier, instead of 1 H.F.
and 1 L.F. magnifier.

PERPLEX (Newcastle).—(1) The symp-
toms are rather puzzling. They do mot appear
explicable in terma of low frequency induection,
a3 from electric light or leads. We are
imeclined to think the noiss is doe to intermittent
pacillation at critical reaction setti due to the
abeence of A condenser across the telephones, and
possibly the 0 of s small leak across the wind-
ings of the phonea.  Introduce & condensar, and
if this does not cure the trouble write us again, in
particular mentioning whether you can change the
piteh of the roar by altering the tune of the set.

RW.JI.P. (Greenwich).—(1) A 12" with two
V24's is no good at all. Make a 4° frame and wind
with about 50 turns of No. 24, with several tappings.
Use three valves at least.

{2) Reactance coil 1’ square, wound with 100
turns of No. 24.

(3) Beveral dingrams have been given recently.

{-'I} You may get 600 ma. on the 4’ {rame on ona

of the tapﬂn gs, if it haa no * rejector " effect for
this gth., If it has, alter the winding

“Hd.

J&. (Forest HIl).— (1) Thers are no reliable
formulm awvailable for accumtely caleulating the
inductance of the lattice coils.

{2} You omit to mention the diameters of the
fixed and moving formers of your coupling unit.

(3! The number of turns must be exponmentally
determined.

ACEB,. (Valparalso).—Your question is not
very clear, but ap ntly vou wish for a full
treatment of lhu roblem of inker reception,
at the same time ttlrnﬂuu that any reference will
be of no use to you ‘o think that with further
consideration you will realise that this would invelve
more spAce than we ean spare in thess columne.

Briefly, since ¥ou have the amplifiers, you had
better put one L.F. magnifier after tha H.F., and
introduce & P.0. relay, preferably of high resistance
windings, in the plate circuit of the last L.F. valve.
This relay can be used to operate s Morse inker
in the well-lmown wire telegraphy manner. You
can try using both your L.F. amplifiers if you wish

to, but yvou will very likely get trouble from too
much L.F. amplification if you do.
F.D.C. (Bristol).—(l1) You may have a

difficulty in making & 200 m. valve set osacillate,
eapacially if the circuit used is that given in Fig. 1
in the article in guestion. Better reaulta will

robably be given with a sepoarate reaction coil.
_Pl‘ry a & cm. former wound with 5 emae. of No. 20.
Beparate reaction coil should be 4 cms. diameter,
wound for 5 ema. with No. 28,

(2) The power input to & valve ia wsually taken
to bu the |‘J-D ut to the anode circuit, f.e, anode
volta X & eurrent, Therefore, for s voltage
uf]ﬂl}a.orﬂwar of 10 watta would be given by a

current 100 m:]lll.mpu In practice, if emall
valvea of receiving type are used, g o plate
current of F—10 mi liampa each, a nurn bar

would be required to give the full 10 watts allowed.

(3) Probably about § miles telephony and 15
miles C.W,

(4) No, it will not work satisfactoriiy. Uso »
buszer, buzzing through & translormer in the grid
circuit.

BILLI (Melton Mowbray).—(1) and (2) The
circuit of Fig. 2, page 247, July Bth issue, will show
you about the beat type of eircuit for the purpose,
and also how to connect the battaries.

(3] We doubt il you will have room for anything
elsa useful.

{4) You should be'able to get fair results, but
they are not likely to be ve

J.M. {Eﬂnhulih}.—{!_!% ﬁth of the gap
should not be more than 1/64”. The size of the
plates is unimportant, provided they are reasonably
robuat.

(2) Yea, if of good design.

:1‘{ Either ia guite g;n but that given in the
March issus is probably cheaper to make and
somewhat more efficient.

(4) The tikker ean be used in place of the
crystal.

A.CM. (Woolwich).— The complets Brown
relay consista of two 'I.Hh the relay proper, and
a transformer unit. We cannot decide from wvour
sketeh and lstter whether vou have both of thess
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or only the transformer unit. The relay is of ver
apecial construction and is intended for the ampli-
fication of very amall currenta, such as the spooch
currents in & telephone line. The instrument can
be used in place of or after a L.F. amplifier, but
ia rather ** Aukey " in action and difficult to adjust.
It will give an amplification of about 20 times,
but it needs fairly strong signals to work it. The
transformer unit alone ia of very little use. The
three pairs of terminals are for input. output and
local battery.

S.E.B. (Stroud Green).—Wa should recom-
mend you o get o book, such as Bangay's ' Ele-
mentary Principlea,” and thoroughly master that.
At the same time, atudy descriptions of apparatus
and methods of making it in The Wireless World,
and join & wireleas club in your meighbourhood.
The minimum cost of & licence ia 108., and of & set
made by yourself from £2 to £3. In making a set
he }::nntant. with & simple erystal set to begin
with.

W.G. (Bridgnorth).—{l) There does not
appear any reason why your set should not work
provided that the proportions of the parta are
about right. About this we coen say nothing, as
you give us no information. The noises you mention
point to the valve being all right and properly
connected. If the condenser marked * large " has
a capacity greater than 0001 mfds., results will
be poor, A potentiometer is not required with a
set of this type, and ia in any case shown wrongly
connected in your diagram,

YOUNG SPARKS (Bolton).—(1) The circuit
ia quite unusual, but should work if you keep the
cng.uitf of the wariable condenser amall—say,
0-00035 mfde. If you have any tuning troubles, or
do not like the resulta obtained, try one of the
normal circuits as given frequently in these
columns,

{2) Quite satisfactory up to about 1,500 ma,

{(3) Blocking condenser may be about 0-002
mifde. Teloephons transformer may have windi
aa follows : H.R. winding, 3 oz. of No. 44 : L.R.
winding, 8 oz. of No. 30.

GREEN 'UN (Peckham).—(l) Use of a
waterpipe earth does not involve extra risk from
lightning. If the serial does get struck the pi

will very likely get damaged, but so they would if
the house wers struck in any case. Moreover, an
nerial has to a certain extent the property of a
lightning conductor in minimising the likelihood
of & atroks.

(2) Yea,

(3) SBersening from any direction tends to wealen
signals. In your case signals from the directions
of the ends of the aorial will probably be weakened,
and signals from the aidea very little affected.

R.C.5. (Bath).—(1) The set will do very nicaly
if you wind the serial former with No. 22 inatead
uf%iu. 38. The tuned circuit condenser might with
advantage bo somewhat smaller, :

(2) About 5= 3" of No. 28.

(3) Generally speaking. increase of size lessens
the amount of tuning inductance or capacity
needed ;| but in apecial cases, as for instance, when
the capacity of an aerial is reduced by raising it,

THE WIRELESS WORLD

& amall effect in the opposite sense may be obtained

(4) "-'ariduuhlful at such a distance.

F.0. (Romford).—If your set will receive
C.W. and spark corrected, there is absclutely no
technical reason why it should not receive tele-
phony, for which the adjustments should be the
same a8 for spark. Mako sure that the reaction
coupling is weakened sufficiently to prevent the
set from oscillating. It is quite useless to give us
the sizes of the plates of & condenser without
specifying the material or thickness of the di-
electric.

MARCONI INTERNATIONAL MARINE
COMMUNICATION COMPANY, LTD.

The balance sheet and profit and loss account
for the yvear ended December 3lat, 1820 indicatea
that the Company's business during the t year
has continued to show expansion. B gross
mevenue amounted to £B33,567 12s. 6d., aa com-

with £772,018 le. 1d. in the preceding year.
increase i8 due in substantial part to higher
remunaration id to the tal operators,
from which thﬁ'—ump-n}r foes &“g::p;rivgﬂpmﬁtl
The profit amounts to£117,570 Bs. 1d., ascompamd
with E198,141 8s. 2d for the yvear 1B1D. The
reduced profit is due very largely to & tional
ciroumatances. In eommon with all other businesses,
there has been a substantial increase during the
past year in all working coats, including material,
clerical salarisa. travelling, atationery, ete. Under
normal conditions the increased cost of worki
would have bsen more than counterbalanced by
the greater volume of business.

On Juna 30th last tho capital ted by
Government securities and moneys abrosd had
appreciated and the loss substantially diminished.
A considerable amount was hrought forward from
the preceding year to the credit of profit and loss
account and alter malking nate allowanee, as
the direciors are advised, for Excess Profita Duty
and Corporation Profits Tax, & substantial balance
remaing.

The Directors recommended a final distribution
of 10 per cont., which, together with the interim
dividend of 5 per eent. paid in January last, makea
a total of 15 per cent. for the year. During the
year under review 1,414 debentures of a par value
of £28 280 were redesmed,

_—— e

SHARE MARKET REPORT.

Dealings in the Wireless Group have been very
dull during the past fertnight. Prices throughout
show a slight depreciation.

Frices aa wa go to prees, August 1lth, are:—

Marconi Ordinary .. .. .. £ 0 D
" Preferenice.. .. .. £2 0 O
o Inter, Marine .. ., £1 3 T}
1) Eﬂ.ﬂldi‘ﬂ an B X B E

Radio Corporation of America :—
Ordinary e e
Pm'ﬂﬂm o "W aw

o o8
—m
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